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Hints for the Formation of & Canadian Collection of Ancient
) Crania. )

The value which attaches to ancient skulls as indiees of the
characteristics of extinct races, is heing more and more gene-
rally appreciated with the increasing results of extended ob-
servation.  Camper, the originator of the ideal facial angle,
was the first of modern scientific craniologists who aimed at
cstablishing a system of classifying races by means of cranial
confurmation ; and with him must be noted Daubenton, the
coutemporary aud fellow-labourer of Buffou, who first drew
attention to some of the most remarkable elements of compari-
son, in the characteristics of the base of the skull, both in
comparative anatomy, as between the ape and man, and be-
tween the known races of men, as the Negro and Isuropean.
These were followed by Blumenbach, to whom we owe the ac-
cepted application of some of the most familiar ethnolo-
gical terms, such as Mongolian, Ethiopian, and, above all,
Caucasiun. Of these the last was undoubtedly founded on
error, and, as now commenly empluyed, has a falser and more
misleading import than any it was designed to convey by its
originator. Hunter, Cuvier, and other naturalists, more or
less incidentally noticed the same elements of comparison, and
Dr. Prichard, with a rare cumbinativn of learning and powers
of observatiun, began so early as 1808, by the publication of
his De Hominum Varictatibus, a series of works which have
excrcised the most important influence on the science of Lth-
nology.

While the latter of these wurks were in progress, a distin-
euished Amcrican physiolugist, Dr. Smnuel George Mortun of
Philadeiphix, devoted himself to craniological investigation
with a special view to the elucidation of the many obscure
points relative to the ancient and existing native races of the
new world. The first task he proposed to himself was the ex-
awmination and comparicon vt the crania of the Indian tribes of
North and South America. In followinz out his investigation
he enlisted many zealons coadjutors m his service, and ob-
tained skulls from aneient Mexican and Peruvian sepulchres,
and from the grave mounds of the Southern States and
of Central America. The first fruits of this was the publica-
tion, in 1839, of his Crania Americana, a work of the utmost
value in this department of physical ethnology. Dr. Morton
next procceded to extend his labours into the muost ancient
arcas of huwan colonisation, and with the aid of Mr. G. R.
Gliddon, the United States Consul at Cairo, in Egypt, he ob-
tained an important collection of skulls from the venerablo
catacombs ¢f the Nile valley. The result of this was the pub-
lcation of another work, the Crania .Egyptiaca, in 1844,
which met with the highest commendations from the Archaolo-
gists and Ethnologists of Europe. Dr. Mortun’s death took
place in 1851, while engaged in the prosccution of researches
caleulated still further to clucidate the science to which he had
already made such valuable contributions. The estensive col-
lection of crania which he had made, including those which
furnished the data for the two great works named above, has
since been purchased from his widvw and added to the Cabinet
of Natural Sciences of Philadelphia.
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Furopean Lthnologists have not failed to appreciate the im-
portance of such observations, and valuable collections of
ancient crania are now to he met with in Paris, Stockholm,
Co‘)enlmgcn, Edinburgh, and other Furopean capitals.  Espe-
cial attention has more recently been directed to the subject in
Britain, and a work is now projected by Joseph Barnard Davis,
Esq., and Dr. John Thurnam, after the model of Dr. Morton’s
Cranie Amerivana, specially devoted to the illustration of the
Ethnology of Great Biitain and Ircland by means of ¢ delinia-
tions of the skulls of the aboriginal inhabitants of the British
Lslands, and of the races immediately suceeeding them.”

The following catract frum the prospectus of this work,
which is to bear the title of Cawine Britannica, will suffice to
show the aim of its authors, and the vature of the truths they
hope to clucidate :—

* Amid an attention to the Natural History of Man, such as hasnever
befure been cacited, embracing the whabitants of every region and
remote island of the globe, it scems an anocimaly, that the people who
first ronmed tho wilds and forcsts of our native country should have
hitherto attracted so little regard. There have been many controver-
sies to decide tho exact position beld by the ancient Britons in the
seale of civilization.  Antiquaries lave appealed to the numerous
relics of their arts, aud listory adduces cvildences of their prowess,
their patriotic valour, and of their heroie resistance of even Roman
conquest.  Theirremaining works have beea traced out and deciphered
with the most patient investigation. But it is remarkable, that their
personal remaimg—their hones,—entombed in Barrows over so many
histriets of these islands, have, until recently, not been objects of at-
tractivn even to collectors , - -unlihe the geolugist, who has gathered
up and treasured every osteological fragment of the races of animals
coming within his domain. Hitherto no publication has been devoted
to the chief vestige of the orgamazation of the primitive Briton and his
suceessors, that most important and instructive of all—his Cranium.
In the skulls themschies, we have the very ¢ heart of heart” of all
their remains, which the guawing * tooth of timo and razure of obli-
vion” have spared, These present an exact measure of their diﬂ'cring
cerebral organization, of their intellect and feelings; and may be sai
to bo impressed with a vivid outline of their very features and ex-
pressions.

It is Lelieved that & sufficient number of these precious relics havo
now Leen exhumed frum Barrows and cther Tombs, in which the living
hands of their brethren (observing the dictates of cternal love, or the
rites of an all-pervading superstition, based in inextinguishable aspira-
tiong) deposited them, to enable us not merely to reproduce the most
lively and forcible traits of the primwval Celtic hunter or warrior, and
his Ruman cunqueror, succeeded Ly Saxon or Angle chieftains and
scttlers, and, later still, by the Vikings of Scandinavia ; but also to
indicate the peculiarities which marked the different tribes and races
who have peopled the diversified regions of the DBritich Islands ; and
as we thus picture our varied ancestry, to deduce, at the same time,
their position 1n the scale of civilizatiun by the tests of acurate repre-
sentation and admeasurement.

These primitive remains are of great interest—of real national
value,—and deserve the most careful examination and study, that they
may be delincated with the utmost precision—with artistic skill wor-~
thy of the subject; and, being thus perpetuated, they will be rescued
from the grasp of accideutal destruction, and the further inroads of
fretting age.

Tn somo countrics of Europe, collections of Crania, such as are
above alluded to, have thrown much light on the history and relations
of the early races inhabiting them. Tho results obtained from re-
searches of this kind in tho Scandinavian kingdoms, have been pre-
sented to the world in the writings of Eschricht, Retzius, and Nilsson.
In America, the great master of the science, the Iate Professor Morten,
foundedhisclassical workson the Aboriginesofthe Western World and the
ancient Egyptians, upon skulls obtained from the moundsand burial-
places of the former, and the Catacombs of tho land of the Pharaohs.
In our own country, as Dr. Prichard, our best cthnological authority,
repeatedly laments, nothing of the kind, except on the most innde-
quate scale, has yet been attempted. Few coun}r’xcs, however, pre-
sent greater facilitics for an inquiry of this description.”

The authors accurdingly propose to issuc this work by sub-
seription, in six parts of an imperial quarto size, cach contain-
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ing ten lithographic plates, accompanied with a deseriptive
narrative, giving the history of each exhumation, an nccount of
any antiquities disinterred with it, and also, when necessary,
illustrations of such, along with cxact measurements of the
skulls, similar to those furnished by Dr. Morton. ‘The collee-
tions of tho Society of Autiquaries of Scotland, the Phrenolo-
gical Society of Edinburgh, the Royal Academy of Dublin,
and of various other scientific bodies, have been placed at the
service of the authors, and both the Royal Society of London
and the British Associativn for the advancement of Science
have granted pecuniary aid tuwards the requisite investigations.

When the importance of such evidences of the physieal
characteristics both of extinet and living 1aces, in relation to
historical investigation, is thus becoming so widely appreciated,
it appears to be ggsimble that Canada should not lag behind in
the good work. Such a collection of native Crania as that
with which Dr. Morton has enriched the Cabinet of the Aea-
demy of Sciences of Philadelphia, would form a valuable addi-
tion to the muscum of the Canadian Institute, and many
facilities undoubtedly exist for its attainment. Every year
agricultural operations are extending into new districts, and
breaking up virgin sofl. In the progress of clearing the
ancient forests, and bringing the land into cultivation, places
of scpulture must frequently be invaded, where the re-
mains of the long-buried chief lic undisturbed, alongside of
specimens of the rude arts which furnish proofs of the con-
dition of society to which he belonged. Railway and other
operations are in like manner leading to numerous extensive
excavations in regions hitherto untouched by the spade or
plough; and these also must frequently expose to view similar
.lics of the ancient or more recently displaced aborigines. It
is scarcely to be hoped that the rude railway navvy, or even
the first agricultural explorers of the wild lands of the North
and West, will greatly interest themselves in objects of
scientific curiosity ; but now that the members of the Cana-
dian Institute are scattered over nearly every district of the
Province, it may be hoped they will be found prepared for
hearty cobperation in all such objects, and that by such means
the muscum of the Institute may become, through time, an
object of just pride and interest to the community at Jarge.

In many cases the condition in which the skulls and other
remains of the former occupants of our Canadian clearings are
found, is such as to present no obstacle to their ready trans-
mission for the purpose in view. It is to be noted, howerver,
that the more ancient such remains are, they are likely to
possess the greater interest and value. No indications have
yet been noticed of a race in Canada corresponding to the
Brachy-kephalic or square-headed mound builders of the Miss-
issippi, and the discovery of such would furnish an addition
of much Importance to our materials for the primeval history of
the Great Lake districts, cmbracing Canada West. Such re-
mains, if found at all, are likely to be in a very fragile state,
and will require much care in their removal. As it is not to
be doubted that zealous cotperators in the object here Teferred
to will be found among the members of the Institute, it may
not be altogether useless to add a few hints relative to the
collecting and preserving such ancient remains. It is not to
be overlooked indeed, that the entire skeleton, as well as the
skull, frequently presents features of interest and value, as
evidence of peculiar distinetions of race, or as traces of habits
and conditions of life, to those who have made such remains
their special study. It is manifestly, however, ouly under
very rare and peculiar circumstances that it can be expedient

HINTS FOR THE FORMATION OF A CANADIAN COLLECTION OF ANCIENT CRANIA.

(1855

or even desirable to have the entire skeleton preserved. But
the decision of this point must e left to each explorer.

In the first place th(?n, Iet it be noted that it is desirable to
possess the whole of the bones of the head and face, including
the lower jaw and the teeth. The slender and fragile bonesof’
the nose are of special importance, and when remaining in their
place should be carcfully protected from injury. In all cases
they are highly characteristic, and in nene more so than in the
races- of American Indians, whose strongly-marked profiles
derive their chief character from the prominence and peculinr
form of the nose. 1t is also to be observed in the case of
remains found under circumstances indicative of great antiquity,
and consequently possessing peculiar value for the purposes in
view, that though the bones may be wholly disjointed and even
fractured, if the whole, or the greater number of the fragments
be collected, and carcfully packed 50 as to protect them from
farther injury, it may be quite possible to rejoin them, and so
reconstruct the ancient cranium. The following incident de-
rived from the experience of Dr. Morton, may suffice 25 an
illustration of this :—

In the summer of 1842, a friend of his met in New York
the well known American traveller, Mr. John S, Stevens, then
reccutly returned from his second visit to Yucatan. The con-
versation turning upon Crania, Mr. Stevens regretted the de-
struction of all he bad collected during his travels in_conse-
quence of their extreme brittlencss.  One skeleton he had
hoped to save, but on unpacking it that morning, it was found
so dilapidated that he had ordered it to be thrown away. A
sight of it was immediately requested,—it was secured in its
fragmentary and apparently hopeless condition, and forwarded
to Dr. Morton. Its condition may be inferred from the fact
that the entire skeleton was tied up in a small handkerchief,
and carried from New York to Philadelphia in a hat-box.
‘The next day, however, Dr. Morton was found with a gluepot
beside him, industriously engaged in an cffort to reconstruct
the skull. A small piece of the occiput served as a basis, upon
which he put together all the posterior portion of the cranium,
showing it by characteristic marks to be that of an adult
female.  From the cundition of another portion of the skele-
ton he derived evidence of a pathological fact of considerable
moment, when viewed in relation to the antiquity indieated
by the accompanying relics, and the peculiar circumstances
under which this skeleton had been found ; and the results of
his vhservations, which bave been published by Mr. Stevens
in the narrative of Lis sccond visit to Yucatan, suffice to show
how much interesting and valuable information may be deduced
by the intelligent student of seience from what, to the ordinary
observer, would appear to be a mere handful of rubbish.

In Canada itis to be presnmed that, in the great majority of
cases, such remains will be discovered by chance, and their
preservation from further injury in the hands of their original
exhumers will be more 2 matter of accident than design. By
and by, however, we may hope to create an intelligent interest
in this department of scientific inquiry, and so find zealous ex-
plorers of the sepulehral chronicles of Canada, as well as of
those of Egypt, Britain, or Central America. To such, a few
additional hints may be of value. .

Whether it be a grave-mound, ossuary, or cemetery, that is
being explored, the ruder instruments of excavation, such as
the pick-axe and spade, should be laid aside as soon as any
portion of a skull or skeleton has been exposed. The whole
must then be cleared from the surrounding earth hy means of
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some light implement, such as 2 garden trowel, with the assis-
tance of the hand.  In removing the ecarth strict atten.
tion should be paid to any small objects contained ‘in it : as
the practico of the Indians of this continent, as well as of
most other suvage races, of burying weapons, implements, and
personal ornmments with the dead is well known. The better
to avoid any injury to the more essentinl parts, it is advisable,
where it can be done without great inconvenience, to pursue
the final process of laying bare the skeleton, by proceeding
from the feet towards the head. The bones ought not to bo
attempted to be removed from the inclosing soil whea they in-
dicate the slightest fragility, until the carthﬁlus been cautiously
removed all round them, so as to admit of their being lifted
out. Where the skull has been fractured, orany of the bones
of the fuce arc crushed or displaced by the pressure of the carth,
every fragment, however small, should be carefully collected ;
and if the soil has been damp, or the bones are rendered soft
by moisture, they should be exposed to the sun, before being
wrapped up in paper. .

Care chould also be taken to note all the circumstanees at-
tendant on the discovery, which are likely to throw any light
on tho characteristics of the race, their mode of sepulture, or
their arts, customs, or habits. Nothing should be trusted to
memory, but all the fucts noted at the moment and on the spot.
Some of the most important of the facts to be observed and
noted down are : The position of the body, whether lying at
full length, on the back or side, or with the kneoes benf or
drawn up; also the direction of the body, and positiyn of the
head in relation to the points of the compass.

Next the nature and relative position of any relics, such as
urns, implements, weapons, &c., should be carefully noted ;
and among such, particular attention is to be paid to animal
remains, such as the bones and skulls, horns or teeth, of beasts,
birds and fishes. It is a common fashion among savage tribes
to hold a burial feast over the grave of the dead, and such
relics may tend to throw considerable light on the habits of the
people, as well as on the period to which they belong.

Tn transmitting ancient skulls, they should be first wrapped
up in paper,—an old newspaper will be found the most suita-
ble for the purpose. Where tuere are detached picees each
should be put up in a separate wrapper. The whole may then
be put in a box with a little hay, which furnishes an inclosure
sufliciently ¢lastic to protect the most fragile bones from in-
jury during carriage. .

As such relics locse much of their value whea the locality
and circumstances of their discovery are unknown, it is ex-
tremely desirable not only to attach to cach skull, package of
bones, or accompanying relics, the name and deseription of the
locality where they have been found, but also as soon as pos-
sible to mark this neatly and indelibly upon the object itself.
Where more than one skull has been procured, and any of
them are in a fragmentary state, it is scarcely nccessary to ad 1
that the utmost care should be takeu to keep the several pur-
tions of each skull distinet from the others; as even where it
may be possible afterwards to separute them, this must always
be attended with much additional labour, and generally with
- some uncertainty. It may be further added that in no case
should a skull, or other relic of this class, be deposited finally
in a collection, without a distinct note of the locality of its dis-
covery being marked on it in a durable manner.

D. W
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On' the Extent to which the received Theory of Vision re.
quires us to regard the Eye as a Camera Obscura,

BY GEORGE WILSON, M.D., F.IR.8.E.

Direclor of the Industrial Musrum of Scolland, and Professor of
Licknoloyy in the University of Edinburgh,

In the lust issue of the Transactions of the Royal Society of
Edinburgh,* a highly interesting paper bearing the above fitle
furnishes views on the structure and function of the oye in
relation to vision, which will tend to modify to a very consi-
derable extent the views of physivlogists ‘on this important
subject.  Dr. Wilson takes it for granted that, according to
the received theory of vision, tho eye of man, as well as that
of most of the lower animals, is regarded as essentially realiz-
ing, during the performance of its tunction of sight, the con-
dition of a darkened chamber, or camera obscura. In su
port of this assumption of .he existing views of physiologists,
he cites one of the highest hiving authoritics, Professor Muller,
and then proceeds to say :—¢Thus far, then, there docs not
appear to be room for two opinions concerning the internal
darkness of the human eye being a condition of perfect sight.
But recent discoverics require us to look at the theory of
vision from an opposite point of view. It is mow beyond
question, that even in the darkest human eye, there is reflec-
tion through or acvoss its chamber, from the surface of the
retina, as well as from that ot the choroid ; and the observation
is a very old one, that in a large number of aniwals, a part,
and sometimes the whole of the retinal surface is covered, or
replaced by a reflector rivalling in brillianey a sheet of polished
silver.

“That the cyes of living men and women emitted light,
and shone like those of the cat, had been oceasionally
noticed and recorded from an carly time, but the pheno-
menon was supposed to be an exceptional, and indeed
very rar¢ onc, and was either credulously magnified into a
highly marvellous occurrence, or despised as, of questionable
aceuracy, and of little real significance. In (or about) 1847,
however, Mr. Cumming, an English medical prabtitioner,
pointed out that the phenomenon in question might be wit-
nessed in every human cye, if louked for in the right way ; and
a little later and independently, Brucke miade the same dis-
covery in Germany, through the curious circumstance, that
occasionally when lvuking through his spectacles, at the face
of another, he saw his neighbour’s eye glare like a cat's.

“ The demonstrability of the proposition, that the eye is not
a camera obscura, depends upon the fact, that when rays of
light enter the eye, and full upon its back wall, as many of

-them as are reflected from the retina, or from the choroid be-

hind it, will exactly retrace their course, and pass out through
the pupil to the luminous body or illuminated object from
which they came.  Thus the diverging rays of a gas-flame are
converged by the refracting media of the eye, to a focus upon
the retina, where they unite to produce a picture, and there-
after in great part traverse that membrane and fall upon the
choroid.  If from either of thesec membranes rays are reflected
(and dor the sake of simplicity, we may, for the present, limit
ourselves to the retina, which is the more powerful reficetor of
the two), they will follow in a reversed direction, the veéry
course which they took in reaching that membrane, and return
to the gas-flame, producing there an image of the picture on
the retina, so that the refleeted image of the flame is placed
upon, and coincides in size and position with the actual flame.

Transactions of the Rayal Socicty of Edinburgh, Vol. XXIL., Part U.\



848
T'o seo, therefore, into the deeper chambers of o living eye, we
must arrange matters so that we ean look nleng the steright
line of the refleeted rays, without intercepting the light from
which they originally eame.

The experiment is thus made :—Iv a dark roowm, with a
single flame at the side of the experimenters, and on & level
with their ¢yes, the person whose eye is to be observed holdsa
picee of glrss (a microscope gless slip), so as to catch the imnge
of tha flame on it; he then, by inclining the glass, brings the
image of the flame opposite the pupil of the observer's eye ;
the latter will thea sec the pupil of the observed eye lusuinous,
of a reddish-yellow bright colour. . . . . A person may also
ace one of his own pupils luminous : standing before a Jooking-
plass, and sceing the image of the flame in the reflector with
his »iyht eye, let him bring this image opposite the pupil of
the left eyo in the looking-glass ; the left cye will then per-
ceive the right pupil in the mirror luminous.””

Various German physiologists have invented instruments
ealled ophthalmoscopes, for the purpose of viewiny the refieeted
light from the retina. It appears, however, that the chovoid
a3 well as the retina is 2 reflector of light, and thus deprives
the cye of the character of a camera obscura.  Yet, notwith-
standing thase facts, which caunet fail to have been for some
tisse noticed by physiologists, Dr. Wilson is not aware that any
material alteration tn the current theory of vigion has been pro-
posed by any writer. With respeet to Albinos he observes 1=

¢ It cannot then, I think, be questioned, that in these ani-
mals which exhibit the full development of long hereditary
albinism, the sensitiveness of the retina to light has undergone
s permancnt abatement, whilst the iris has probably altered
also in thickness and contwectility., T venture to prediet, that
if ever an atbine race of men shall be observed or developed,
they will prove, after the lapse of & generation or two from
their founders, to have eyes as serviceable as those of the ma-
jority of mankind.

4 Tt is sufficient for my present purpose to point to the albive
animals, whose cyes aretotally destitute of pigment, and reflect
light from every point of the surface, both of the retina and
the choroid, but, nevertheless; exercise the faculty of sight in
perfection.  Their eyes, even when the iris is fully contracted,
romain, in virtue of the transparency of that membrane,
camera bucidee; their possessors cannot render them camerz
obscure ; and yet they are cxcellent organs of vision.

“ If the reasoning pursued in refetence to the albino eye be
valid, it will serve also to dispose of the difficulty experienced
by some in explaining how vision is cowpatible with the pre-
sence of a tepeturn tucidum in the cyes of many animals,
This tapetum is equivalent to a concave mirror of polished
metal, replacing the pigment of the choroid over a greater or
smaller part of its surface, especially at the deepest or most

terior portion of the chamber of the eye, so that lying be-

ind the retina, it is more or Yess directly opposite the pupil,
and receives the light which enfers by it. A brilliant reflect-
ing sarface of this kind is fornd in many of the aammalia,
both graminivorous and carnivorens, as the horse, the oy, the
sheep, the cat, the dog. It is present in the eyes of the whale,
seal, aud other marine mammalia; and in fishes, such as the
shark, in which it is peculiarly brilliant. It occurs also in
certain of the molluscs, as the cuitlefish; in certain inscets,
as the moths ; but never, I believe, in birds. Itismast dargely
developed in animals which are nocturnal in their habits, or
live like fishes in o medium which is dimly lluminated. AN
_ 1ust be familiar with the glare of light which it throws from
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the cye of the cat or dog, when these arimals exhibit dilated
pupils tn twilight, |

« Phis tapetum lncidum, bus been o great stumbling block to
physiologisis.  The albino eye was set uside us ubnorinal ; and
the reficetion of light in norma! eyes from the retina and
choroid was overlooked, or regarded as accidentel, but that
from the tapetum could not be. Mest writers, hewerver, dis-
miss it with an unsatisfactory and very brief commeut, unable
evidently to reconcile its presence with the maintenance of
that intersal darkness of the cye, whick is supposed to be
essential to vision.”

In presenting o resumé of the whole question, Dr. Wilson
enuwerates many curious ficts relating to vision and its ob-
ject, the following extracts furnish as condensed a view of this
extremely interesting subjeet as we feel warranted in giving :

It thus appears that the laws of luminous refiection do not
neeessitate imperfeet vision, as applied to the fact, that the
retin and choroid return much of the light which reaches
thess, for =—

Ist. In the nonwal and also in the albine vision of all ani-
mals, man included, the amount of direet retinal and choroidal
reflection is necessarily coincident with the width or degree of
dilatation of the pupil; the larger the pencil of light entering
tho pupil, the Jarger the pencil leaving it, so that in every case
the reficcted rays ave thrown out of the eye and do not disturb
vision : further,— va

2ad. In those snimals provided with tapeta lucida, such as
the cat, the dog, or the ox, which are only partially nocturnal
in their habits, the tapetum is so placed that in bright light 5t
is not opposite to the contracted pupil, or is so only to a swal}
degree. When, however, the choroidal mirror js called into
action in twilight, the pupil is correspondingly dilated, and o3
the light which the tapetum reflects finds a frec passage for its
eseape. © .

3d. In the cye of man, as well as in that of a large num-
ber of other animals, the background of retina and choroid on
which the Jmage is depicted, is not the darkest portion of the
ocular screen, nor cven so dark as those parts of the inner
walls of the eye on which objects are never fizured. On the
other ha~d, as John Hunter has shown, and illustrated by ex.
isting speeimens, the front and the anterior sides of the eye-
chamber are the darkest, so that the reflecting power is greatest
at the bottom of the cye.

4¢k. In the human eye, where, more than in those of the
Jower animals, it has been cantended that the conditions of a
camera obscura must be realised, the place of perfect vision,
instead of being additionally darkened, is oecupicd by the well-
koown yellow spot, which has a marked reflective power, snd
is casily discerned by ophthalmescopes.

The results which are announced in the preceding argu-
ment may be summed up as follows ;-

1. The total absence of pigment from the choroid, the
ciliary processes and the iris is compatible (especially where
this condition is Liereditary) with perfect vision.

2. The replacement of the pigment of the choroid lning
the bottom of the eye by a concave mirvar (fapetisn ducidumt)
powerfully reflecting Jight, characterizes animals whose vision
i3 very acutn.

3. The non-tapetal or mirrarless ¢ye of man, and of many
animalg, differs only in degree from the tapetal or mirrored eye
of others ; for the retina and choroid act as a tapetum, and
reflect Jight in the same way.
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4. The oyes of vertebrate animals are only te a limited
extent camera obscura, and internally are least dark ia the
portions most dircetly exposed to'the action of light, and whare
the seat of perfeet vision is placed,

5. The back of the iris, over which the retina does not
pass, is the darkest internal portion of the eye in vertebrates ;
and next te it, in the majority of these, are the cilinry processes
of the chovoid, and its antevior Iateral portions.

Prom theso premises the conclusion is deducible that in
vertebrates muc{: light is refleeted from the hottow of the eye-
chamber during the exercise of vision without disturbing it ;
but that iittle is reflected again, so as to return ta the bottam
of the cye, in consequence partly of its absavption by the pig-
mont of the anterior portions of the choroid, partly of its
esenpe through the pupil,

It may seem to some that this reasoning proves too much,
for why is there in man and many other animals n pigment at
the bottom of the eye, if reflectton from the membrane there
is so free to take place? Mo this T reply that the pigment,
which is never altogether inoperative, comes into special aetion
when the eye i3 exposed to very bright light, and saves the
retina from the paralyzing influence “of intenscly luminous
rays.  Vision, however, cannot be continuously exercised under
such exposure, even where the lght is not excegsively bril-
Tiant, in cousequence of the instinetive closure of the eyelids,
and the abundant sceretion of tears which then take place.
‘Lhe pigment at the bottom of the ¢ye is thus, I apprehend, a
safeguard agaiust sudden exposure to intense lght ; but dur-
ing eoutinuous vision under an illumination which does not
duzzle the eye, its action is secondary ns nn absorber of light,
and it always acts as a reflector.

Hitherto I have been arguing almost solely for the nega-
tive couclusion, that the vertebrate, and especially the human
eye, is not the kind of darkencd ¢hamber which it has been
supposed to be. It is impossible, however, to regard the deep
iutra-ocular reflection which so certainly sccurs in most animals,
a3 an incidental or uscless phenowmenon.  That it has a direet
and beneficial influence over vision I cannot douht, and I pro-
ceed briefly to indicate where the proof of this is to be found.

Intra-ocular reflection, as a normal phenomenon, is at a
maximum in the tapetal or mirrored eye of the lower animuls.
It is desirable, accordingly, to study it first as cccurring in
them ; nor can a better example of o mirrared eye be found
than that presented by the shark.  Tu it the tapetum ducicdym
oceupies the whole of the bottow, and onehwlf or mare of the
laterul surfuce of the choroid, which is covered by pigment
only in front. The iris, as in other fishes, is incontmetile, so
that the diameter of the pupil never varies ; and the tapetum,
which is colourless and very brilliant, is thus always in action
as a reflector.  The shark, however, swims near the surface of
the sea, where the amount of lght is cousiderable, and the
acuteness of its vision is proverbial. I have selected it, zather
than & mawmal, with eyelids and a contractile ivis, beenuse is
the shark luminous reflection rever ceases uiless in absolute
darkness ; and when light is shining eceurs the more, the
brighter the light is. Its eye is thus always in the condition
in which that of 2 cat, or dog, or ox is, when subdued light
causes the iris to expand, and allows the reflecting tapetum to
come into play, so that the considerations which 1 have to urge
apply to the mammal as much as to the fish, provided they are
taken with pupils equally dilated; but as the tapetum in the
shark is very large, very brilliant, aud aiways in action, I shall
restrict myself for the present to it.
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The light, which penctrates to the bottom of a shark’s e,
will, in part, bo reflceted from the reting (a phenomenon which
for the present 1 disregard), in part traverse it, and reach the
tapetaa, where & portion will be lost by absorption and irregu-
far reflection or dispersion, and (what ulone concerns us here)
in part undergo direct reflection, return through the reting,
and eseape by the pupil. This returned light will impress the
retina jn traversing it, and illuminate external objects on
Jeaving the eye. :

The first question, then, is, ““How will this light Tipress
the retina #” ~ According to J. Miiller and W. Mackenzio, gs
we have already seen, only injuriously, so far as freedom from
the sensation of duzaling, or distinctness of visual pereeption,
are eoncerned; according to Todd and Bowman “*probably
by *“increasing the viswal power, particularly when the quan-
tity of light ndiitted ute the eye is smaB> I have urged
elsewhere that «what is equivalent to two rays of light futling
upon the retina will produce two impressious. We send a
capillary sunbeam through the retina in one direction, and
instantly return it throug?: that membrane, a little diminished
in intensity, in the opposite divection; if it determined a sen-
sation in its first passage, what is there to prevent its doing so
in its seeund? I, for shmplicity's sake, we suppose exactly the
same puints of the retina ¢ be travessed by the insident and
the reflected ray, then (uuless the Juminons intensity of the
incideut ruy was so great as by its passage to exhaust the sen-
stbility of the retim), the reflected ry will repeat somewhat
less powerfully the impression made by the incident one. The
difference will be as great as there is between a sound and its
echo, but not greater, .

On this view of matters, the tapetum, especially in twilight,
will serve the important purpese of making every perccived ray
of light ¢ell twice upon the reting, so that the sensation it pro-
duces will cither be increased in distinetness or in duration,
and probably in both,

I will nat deny that we are notentitled at onee to infer that
beeause a molecular change (modulation, vibration, polariza-
tion?} trunsmitted throught a special structure in one direction
produces a_peculiar sensation, it will certeinly produce the
sawe sensation on being transmitted through that structure in
the opposite dircetion ; but there are strong analogies in favour
of such a view, aud it is emitled to he regarded as a likely
hiypothesis -

The first probable use of the tapetum, then, is to double
the lmpression which light produces upon the retina, whilst
that light is within the eye.

The greater past of this Yight, however, after traversing the
retiva with little diminution by ahsorption, passes outwards
through the pupil, and, along with the light refiected from the
retina, is thrown upon external vbjccts, and ilkwmuninates them.
A singular reluctance has been shown by phystalogists, especi-
ally in recent times, to ackuuwledge this. The supposed
necessity of maintaining the chamber of the eye dark, the
apparent impossibility of the cye reflecting and receiving light
stwultaneously, and the faintuess of the light emitted from
tapetal eyes, have Jed most writers to contemn the doctrine
that the tapetum is a serviceable reflector of Yight. But the
objections to this doctrine are in reality of no value, and were
not cntertained by the older writers, suck as Hunter aud
Monro, whe not only regarded the tapetum as casting light on-
external objects, but, in the case of graminivorous animals, as
affording them, by the green colour of the light which is
reflected, au assistance in discovering their food; an opinion
which Cuvier in part countenances. . -
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As I have diseussed this question at Iength elsewhere, T shalt
merely observe here that as the light cmitted from aeat'sora
shark’s eye, ex. gr., is verituble Jight, there is no room for
affiming that its lluminating powers are not, cwteris puribus,
equal to light of the same quality from any other source. If
we ean see a eab in the apparent darkuess, which otherwise
would render it invisible, by the light which issues from its
eyes, it cannot be questioned that it will sec ws by so much of
that light ns our persous reflect back into those eyes. The
tapctum {ucidum 13, for cvery creature which pussesses it, a
lantern, by which it can guide itself in the dimmest twilight,
and make cach ray of light do double or triple serviee, in
assisting it to steer its course, and to find its food or prey.

But if the tapetum assists carnivorous aunimals in finding
their living prey, it swust also give the latter warning of tne
approach of the destroyer. I am not aware that this useof the
tapetum hias hitherto attracted attention.  But a lion or a shark
does not more certainly bring inte view, by means of tapetal
light, the creaturs it would 3evmxr, than it betrys its own
presence to thut creature, and the bulance is thus mercifully
maintained beiween the preyer and the prey.  That singular
¢ hippnotising” or “mesmenising’ power whiceh, in the ease of
the serpent, is called ¢ fasoinution,” is probably largely possessed
by the glaring tapetal eye, whick acts with all the advantage
of surreunding darkness te increase its Impressiveness, aud
prevent other objects from distracting the attention of the
subject of fascination. On the other hand, however, the
tupetal light is pecularly startling to an observer, for it is
always eoloured and nulike that of day, resembling in chameter
(in the case at loast of the eat and the dug) those fluvrescent
rays of the speetrum, which Mr. Stvkes deseribes as “ ghostly,”
and of which it probably largely consists. At all events, its
unfrmiliar sppeasance specially qualifies it to alarm ereatures
who suddenly perecive it, and are Jed by instinet to flec from
all strange lights.

In the lower animals, then, the tapetum is probable serviee-
able—

1°. By doubling within che eye the impression of each ray
upon the retina.

2°. By reflecting light frum the cye upun esternal objeets,
30 as to render food or prey mwore visible.

3% By warning, through the ageney of that light, creatures
on which carnivorous anmimals prey, of the neighbourhoud of
their enemies.

in the discharze of thuse functions the retina more or less
canspires, differing frum the tapetum chiefly in reflecting a less
coloured lizht than the Jatter dues. Further, in such of the
Tower animals as have not tapeta, there must oceur in most,
alike from the choroid and the retina, and in all at least framn
the reting, reflection of light. In those whose eyes exhibit
choroidal refiection, the same good euds will be served by it,
though in a much Jess degree, as are sceured by tapetal refiee-
tion, and of these probably the most fmportant is the fisst,
wineh cannot be attained with light reflceted from the, retina.

How far buman wisdum 33 seasibly influenced by the
choroido-retinal reflection whieh is continually occurring within
the livieg cye, it Is difficnlt to decide; but it must be influenced
to some extent by it. It scems probable that the acute vision
in faing light which choracterizes those whe ave imprisoned in
dark chawmbers, and which the astronomer sometimes purposely
imluces by long shading of his eyes before making observations,
is in part due to the retura of light from the choroid through
the retina; in part to the passage through the highly-dilated
pupil of light reflected hoth from the choreid and retina, which
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is thrown wpon external objects. It miny startle us at first to
be told that we see in part by light issuing from our eyes, but
it must be so; ond those traditions of Jearned men who conld
read by the light of their own eyes in what was daskness to
others, are only exaggerations of a power more or Jess exercised
by every human orgnn of vision.

"o one result of this choroidv-retinal reflection in the human
eye, I would, in conclusion, refer. The light which iz thus
reflected, is always coloured, heing, as we have abready seen,
red, yellowish-red, or brownish-red, and differing necessarily tn
ity tint, according 1o the abundance of pigwent in different
eyes. Each of us thus adds te every object on which he looks
so much colowr, but no two pairs of cyes the same amount,
and hence one great reason why no two persons, aluost, will be
fuund to agree as to the matehing of one colour with another
where the coloured substances compared consist of different
materials; and why very marked differences present themsclves
in the judgments of persens cqually practised in ohserving and
copying colours.

Two artists, for example, paint from nature the same flower,
The pigments which they cmploy for this purpose, will, of
course, be as much aflevted by the eolour communicated from
the eye, as the flower 13, so that, conld the htter be imitated
in its own materials, the capies might be identical. But as
these maust he made with substances whose lustre, transpareacy,
und particular tint, differ frgm those of the body copied, the
added colour from the cye tells uncqually on the original and
the copy, as compared together, and as scen by different cyes.
Each, accordingly, objects to the other's eolouring, but neither
can induce his neighbour to adopt his tints, aud both appeal
confidently to third parties (who perbaps differ from both),
assured that the adjudication will be in favour of the appellant.
Here each way have been equally skilful and equally faithful :
and neither has any means of testing to what extent he sees
everything zs if through colourcd spectacles, which give all
gujects a tint for him inseparable from their natoral colour. A
“chromatic equation,” thus originated, belongs, I believe, to
every eye.

P.S.—From my friend Prafessor Goodsir, who recently
{June 27th) delivered a lecture of great interest and ariginality
on the retina to the anatomical students of the University of
Edinburgh, T learn that, from the observations and speculations
of the Continental Physiologists, it appears very probable that
only the rays of light which are returned from behind through
the retina produce a luminous sensation, and that the shicetive
perception of light commences physically at the choroidal, not
the hyaluid extremity of the optically sensific constituents of
the retina.  According to Kalliker, this objective pereeption
beging at the extremities of the rods and bulbs whick are in
coutact with the pigment of the choroid,—a view of maiters
not readily reconcilable with the argantzation of the yellow spot,
where vision is most perfeet ; according to Briicke, luwinous
scnsation begins in a fayer of gray nervous substance, situnted
nearer the front of the retina; but both observers agree in
ascribing entirely to that dight, which is passing back from the
choroid, the power of initiating luminous perceptions. T have
argued, in the preceding paper, for such returned light being
accessory t0 viston, but according to this view it is the enly
light by which it is exercised. If this doctrine (however
modified in details) be established, the reflection of light from
the chorotd will prove to be essentivl to the function of secing,
and the neeessity for the living eye being a Camery Lucida,
will be based upon deeper grounds of proof than I have at-
tempted to offer.
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The Prize I “says,

La—CaNADA; AN Bssaye, To which was awarded the First
Lrize by the Paris Exhibition Cammittee of Canade. By
d. Snrumax Hoean. John Lovell, Montreal,

2—0aNApa Asp HEen Resounces j—dAn Essay, to which
was wiearded the Second Prize Ly the Parls Exhibition
Committee of Cunada. By Arexaxper Moruis, A.M.,
Barrister at Law. Johu Lovell, Mentreal.

3.—Canapa : Pnysicarn, Ecuxomie, asp Socran. By A,

Lirtag, D.D. Maelear & Co., Turonto,

On the 18th November, 1854, the Fixeeutive Commitiee of
the Paris Exhibition issued an advertizeent announcing their
intentivn of offering for public competition three prizes fir the
best three essays an ¢ Canada, and its resources; its geolugical
structure, geographical features, natusal products, manufactores,
commerce, social, edueational, and political institutions, and
genieral statistics.”  Practical utility and compreheusiveness,
combined with contiseness, were 1o be among the chief con-
siderations on which the awards of the judges would be Yased.
The Essays were to be sent to the Sceretary of the Executive
Committee on the 15th February, 1835, thus allowing exactly
ninety-two days, or three months, for the production of a work
vt Canada anbraciug a compreheusive deseription of the phy-
sical and social condition of the country.

Nu one, we suppose, who takes the trouble to consider the
nature and exteut of the subjeetssuggested by the Committee,
can fail to be convinced that the time allowed was much too
short.  Indeed, as the perivd for the reception of the Essays
drew to a close, the Excoutive Committee appear to have
become cunvinced of the necesity of extending the time as
much as Iny in their power, and accurdingly they added fifteen
days to the three months before graunted.

The opportunities thus afforded for obtaiuing literasy distine-
tion were, however, sufficiently enticing to bring into the ficld
no less than nineteen competitors for the honours and emolu-
ment offered by Government., Of the essays subjected to the
cousideration of the judges, three were reported “prizeworthy,”
three reccived huyorable mention, une was passed over as ille-
gibly written, and twelve remain in the hands of the Assistant
Seeretary of the Committee, from whum they may be uvbtained
by the suthors, The judges being unable to decide upon the
order in which the three essays reported prizeworthy should
stand, requested his Excellency the Guvernor General to make
the award.  No mure capable or disinterested judge eould bave
been selected, or onc from whose expressed upinion disap-
pointed competitors or their friends would feel inclined to
appeal; aud after a careful perusal of the two colnpeting essays
which are named at the commencement of this artiele, we do
not hesitate to avow our cunviction of the justice of that
award. We do not wish it to be understuod, however, that
any one of the essays before us presents a complete picturcof Ca-
Bada; it is not to be suppdsed that the short peciod of fourteen
weeks would embrace time enough for any writer, however fami-
liar with its physical bistory and its sucial condition, to deseribe
the country, its resources and its people with wminuteness and
detail. The cvident object of the Mxceutive Committee of
the Paris Exhibition was te obtain a readable account and de-
scription of Canada and its institutions, in crder to place in
the hands of the midde clissesin Europe a popular exposition
of what we offer here to indusiry and enterj.rise.  Ma. Hogan
hag furnished us with such an essay, which, though certainly
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uot free fram Sins of omission and a sprinkling of errors, is capable
of creating a vesy interesting, encouraging and tmtlzqu iwe-
pression of many leading features in Canadian life, and of the
cncouraging future which Hes within the reack of every
immigrant, and is the swre destiny of the couutry at large.

Iu the introductory ehapter to Mr. Hogan's essay, wo find
cspecial allugion mnde 1o the class of people for whose infor-
mation and guidanco the essay was, with judicious care, more
particularly written,  After alfuding to the significant faots,
that the population of Western Canada in 1820 was only
180,000, and the value of the real and personal cstata of the
people estimated at £25,000,000, that, in 3854 the number of
its inhabitants had swollen to 1 237,000, and its assessed and
assessable property to £30,800,000, Mr. Hogan nsks 1—

* Azl who and what are tho people who divide nmong them this
maguificent property ¢ Aud huw hase they acquived 0¥ Did they
coma in as copquerors, and appropriate to themselves the wealth of
others?They came in but to cubdue wilderness, and have reversed
tho Inws of conquest; for plenty, good reighbourliond, and civilization
mark their footsteps.  Ordid capitalsts accompany them, to reproduce
their wealth by applying it to the enterprises and inprovements of a
new countey T No;—for capitalists wait Gl their pivncer, industry,
first makes his report, and i is but now that they sro studying the
interesting one from Canada. Or did the generasity of European
Princes, or European wealth or benevolence provido them with such
outfits us secured their suceess? Qn the contrary, the wrongs of
Princes, and tho peverty of Nations, kave been the chief causes of the
scttiement of America. Her prusparity is thoe oftspring of Eurepenn
hopelessness.  Her high position in the world is the resals of the sy~
3ime efforts of despair.  And he who would lesrn who they are who
divide among them the splendid property created in Canada hag but to
go to the quays of Liverpool, of Dubln, of Glasgow, and of Hamburg,
aud see emigrants there embarhing, who knew neither progress nor
hopes whero they were horn, to satisfy himself to the fullest.”

The description of the geographieal features of the country
is very genernl, and in sume instanees unnceessarily so, for we
find no reference made, even in name, to the rivers, Thames
and Grand River, which unwater the richest and most festile
portion of the Western Provinee. The chapter devoted to the
“ Geological funtures and suil” of the country is occasionally
obscure, and not without mistakes, which, with a little
reflection and care, might have been avoided.  «All the great
lakes ave placed in the line of contact between twa vast chains
of Granite and Limestone.”  Tow dues this general statement
apply to Lake Ontasiv and Lake Erie, the lakes pur excellence
of Canada.  The Grauite is met with at the esstern extremity
of Lake Ontariv, and the like itself is excavated wholly out of
unaltered Lower and Upper Silurian rocks. Lake Brie is ex-
cavated entively out of Upper Silatian and Devenian rucks,
and in no part is less than 200 wiles frum granite expusures.
The observation is partially correet with regard to Lakes Huren
and Superior, the least important of Croadian lakes. Again,
¢ From Quebee tu Niagara the rod shite [*}is perhaps the prevail-
ing rock,” and ia the very next ling,” “ the subsoil aroung
Lake Ontario is limestone on granite.” . . . . < On Lake Erie
the strata are liniestone, slate {73 and sandstone.” These con-
tradictions and errurs acquire Importance in Cazada where the
real facts are Jocally known, because they leave roum fur cavil
and ungenerous eritivism, and may affect the value of the essay
and the interests it is well designed to subserve. .

The chapter describing the struggles and hopes of the carly
settler of Upper Canada’is a trathiul picture ; the one which
follows it, portraying the farmer of Upper Canada as distine
guished from the early wettler, is also well drawn and very
eucouraging :— .

“Wera I asked what is the leading characteristic of the Upper
Canadian farmer, I sheuld unyuestivnably snswer, Pusars, Plenty
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reigns in his granary, plenty is exhibited in his farm yard, plenty

leams from his corn ficlds, and plenty smiles in tho faces of his ¢hil-

ven, DButletitnot bo imagined that this plenty is gained without
contintious labour, and tae cxercise of judgmont and intelligence.
Many of tho finest farms in Upper Canada havo passed out of the hands
of those whose fathers won them from the forest; and many more are
oxhausted and unproductive, through injudicious management, indo-
lence, or insttention ; and in some instances tho very labourers on the
farms which have been sold and wasted by the second generation, have
been ablo to purchase than, Industry literally converted the labourer
into the lord, whilst extravagauce and indolence reduced tho lord to
tho labourer.”

Canada contains a population atthe present mnoment exceed-
ing two and a quarter millions, and, as Mr. Hogaa justly re-
marks :—

¢¢There i3 perhaps no part of tho world known to modern history,
with the exception of California and Australia, whero & greater increase
has taken place in the population. In the latter countrics the discovery
of gold has imparted an unnatural stimulant to settlement; but in
these places, unfortunately, tho chief things which labour leaves tb
mark its footsteps are unsightly cuttings and mounds,—the monuments
too’often’ of hardshiss without rewards, and bitterly disappointed
hopes. But in Canads labour is marked by corn fields, which contri-
bute to the riches and comforts of the wholo world; and success is of
that character, that it raiscs man by its example, and makes whole
races respectable,”

The chapters on manufactures and ship-building; trade and
commerce ; revenue and expenditurc ; banks; inducements
to emigrants ; wages; and price of land, are sufficiently ampli-
fied to-afford a general idea of a rapidly growing commerece,
and a condition of progress and prosperity which is only paral-
leled by the States of the Union in the region of the Great
Lakes. It is a favourable feature in the financial condition of
Canada, that tho bugbear taxation presses so lightly upon the
farmer. Perhaps no country in the world is more free from
this incubus than Canada with reference to the country at
large, and it is a matter of individual regret to cvery one in-
terested, that the same remark does not apply to our citics and
towns, many of which are beginning to acquire an unenviable
notoriety for the rapid increase of this objectionable burden :

« From s table recently compiled in England it appears that the sum
contributed by the inhabitants of Canada to tho revenue is considerably
less than that contributed by any other British Colony. The inhabitants
of the Australian Colonies contribute two pounds per head, the West
India Islands one pound, and the other British North American Pre-
vinces ten shillings. Canada contributes eight shillings and two pence.
The revenue for 1854 is cstimated at £1,423,620, and the expenditure
at £039,595, or at the rate of 8s. 2d. for each inhabitant. The Boston
Almanac gives the expenditure of the United States at £12,939,876,
which, divided into the population, mukes 11s, 1d. per individual, or
thirty-seven per cent. higher than the indirect taxes of Canada; but
this includes 3,204,067 slaves, or nearly onc-seventh of tho whole
population, who are not taxed ; deducting theso it would adqd fifteen
per cent. per individual to the tax on the fresinhabitants of the States.”

A long and interestivg chapter is devoted to the subject of
¢Internal Comnnunication,” it has ovidently been hastily
written, and requires a few corrections and additions, which
may generally be effected by the introduction of a letter or a
word, as in the following extract :— R

*The remaining link of canal—for I may as well spesk of it
in this connection—between the Gulf of St. Lawrence and the
head of Lake Superior, is the Welland, which unites Lakes Erio
and Ontario, and avoids the Falls of Niagara. Its locks are little
less capacious than those on the St. Lawrence Canals, but are equally
well built, They have chambers & hundred and fifty feet long, by
twenty-six and a-half feet wide, and the aveilable depth of water in
both is between nine and ten feet.” . .

The Sault St. Marie Canal, which unites Lakes Huron and
Superior has been overlooked,—its locks have chambers. 850
feet Jong and 70 feet in width. : ’
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Mr., Hogan’s views of the importance of the River St.
Lawrence, and of theymagnitude of that commerce of which
it is destined to become the uninterrupted highway, are fully
and cloquently expressed. The following exteact will show
that he entertains decided viows respecting the future of our
noble river :—

“Tho fiest thing that strikes one, in contemplating it, is its adapta-
tion, in point of imuiensity, to tho vast regions it waters.  Whilst the
busincss necessitics of the West, and thoso portions of America which
aro universally admitted to be, both by their rolative position to other
rivers aud to it, its natural feeders, have literally shamed tho enter-
prises that wero intended to provide for them, its magnitude aud its
valuo aro being but discovered by the contrast. Tho Erje Canal,
higlly valuable as a work, and successful boyond comparison, has been
made little by progress. The St. Lawrence, on the contrary, only
requires cnormous uso to test its greatness, It is Impossible, indeed,
to contemplate this river, in connection with the canal which was made
to rival it, without being atruck with the inadequacy of tho ono and
the amplitude of the other, .

¢ The valloys and plaing watered by the St. Lawrence, being largely
in tho United States, hinve chiefly contributed to the Erie Canal's busi-
ness,  Their fruits were literally wooed away from their natural
channel to minister to its, prosperity. The St. Lawrence, in 8o far as
American policy, and great restrictions upon commerce, could affect
it, has been sacrificed to the Erie Cannl. , Nature’s outlet had navign~
tion laws, which drovo commerce away from it, to contend against.
The Erie Canal hiad all these disadvantages to the river converted into
€0 many advantages in its favor. Yet the laws of progress, which
havo swept away the obnoxious mavigation restifctions, have, at the
same time, cstablished the failure of the Erie Canal, Not that it is
unprosperous as an enterprise, nor that, as o local work, it is not
unsurpassed as a speculation, but that, for the great purposes of its
construction, namely, to convey to the ocean the fruits and productions
of the West and North-west, it is empbatically a failure,—because pro-
gress has completely over-burthened it; it is literally surfeited by its ofcn
prosperily.,  And it matters not to him,~—an individual, in such a case,
being the nation,~who has boards or flour to send eastward by it,
whether they aro stopped by reason of starvation, or becauso of a sur-
feit. The impediment to his business is the all-important question
with him. And though the Erie Canal paid larger profits than any
other work in the world, yet, in a national point of view, if it afforded
not adequate facilities for business, or stopped it initscourse, it might,
by drawing to it what it could not dé, be the means of wide-spread
evil, instead of general good. And that this is, to a great extent, the
present position of the Erie Cana), is universally admitted.

“To obviate these difficulties, enterprise has again undertaken to
swell its dimensions to meet the enormous demands of progress. Dut
in view of the vast regions which are common alike to it and the St.
Lawrence, and which are as yet but in the infancy of their population
and business, is it not probable; nay, is it not certain, judging by the
past, that twenty years hence will find the Erie Canal again choked up
with business; again made littlc by progress? When the magnificent
tracts of country embraced in Michigan,Wisconsin, thenorthern portions
of Olio and Indians, Dlinois, Jows, Minnesota, and the west and
north-westers. portions of the State of New York, which now wholly
or Iargely uso the Erie Canal as s highway to the ocean, come to be.
settled up, and to have, instead of some five or six millions of inhabi-
tants, at least eighteen or twenty, what mere canal, with its hundred
locks, and its huadred other impediments, will be equal to their vast
business necessities? will be in kecping with their splendid progress?
will satiefy their craving for rapidity, magpitude, and commercial
convenience? Will not the Erie Canal tAen, enlarged though it be; be
but another added to the numerous examples in Awerice. of progress
ullerly distancing enferprise, and prosperily shaming the culculations even
of talent 2"

The remaining chapters are devoted to the enterpriseof Ca-
nada in relation to Railroads ; their value and importance ;
their intent, construction, and routes. The Municipal System
of Upper Canada ; the Government of Canada and its future.
We shall conclude our notice of Mr. Hogan’s excellent essay
with a few of its closing paragraphs—and’ the expression of a
hope that-an-opportunity will soon be:offered-of  avoiding; in a
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second edition, those inaceuracies and omissions, which are
clearly traceable to the hurey in which the essay was prepared:

«The people, T may say, of all North America—I mean tho descen-
dauts of the British race, and emigrants trom Britain—are, perhaps,
of all others tho best trained to understand and to enjoy the benefits
of representative instituticns.  Their habits of self-relianco and tho
necessity for combination to cffect the simplo purposes of existence—
to build the log hut far in the woods; to ¢log” the first acres of groungd
cleared ; to throw n bridgoe over a stream, or to clear n road into the
forost,—naturaily lead them to respect skill, and to put themselves
under the guidance of talent. The leading spirit of a *¢logging bee,”
and the geaius who presides over tho construction of a bLarn, what
more natural than that they should be clected, at the annual meeting
of the ncighbourhood, to oversee tho construction of bridges, and to
Jjudgo of, and inspect, tho proper height of fences?  And thie is the
first logislation such a peoplo have to do. The useful individual, too,
in a settlement, who draws deeds and wills, and scttles disputes without
law, and gives good advice without cost, what more natural, also, than
that he should be sclected by the people he benefits by his education
and his Kindness, to make their laws, and to guard their interests?
The Canadinn people, too, have no tenant rights, nor ¢ trades unions'
to secure higher wages, or to prevent too many howrs work. Their
necessitics ave theie orators.  Their ways and means of living, and
taking the best care of what their labour brings them, are the princi-
ples by which they aro govorned. Theirdemocracy beginsat the right
ead; fur, instead of weaving theories to control the property of others,
they think of but the best means of taking care of their own. Need it
bo wondered at, then, that a people so C(Yucntcd—mul such has been
the universal education of North America—slhiould know how to govern
themselves; shoulll gradually rise from the consideration of the affuirs
of a neighbourhood to those of a county and of a country; that they
should have sufficient conservatism to guard the fruits of their industry,
and suflicicnt democracy to insist upon the right to do so. And such
is a truo picture of the Canadinn people. Their municipal system is
but a small removo from the leader of the ' lugying bee™ being clected
buslder of the bridge, aml their pailiament is but a higher class in the
samo school of practical self-government. Their being given in fact
the entire control of their own affairs was hut removing expert semnen
into a larger ship; and Great Britain has but to consider, in dealing
with her other colonies, that the ship is always adapted to the sailors,
For, the understanding a people is of infinitely greater importance, in
gving them a constitution, than the auderstanding ever so well abstract
priuciples of government.”

We now proceed to examine the essay by Mr. Alexander
Morris, A. M., to which was awarded the seeond prize. Mr,
Morris in his preface * disclaims all pretension to originality,”
and tells us that ¢ his labour has been the plodding one of a
compiler.” This essay i3 about onc-fourth longer than Mr.
Hogan's, and embraces copious extracts from the admirable
reports of Messrs. Logan and Murray; the first chapter, re-
ferring to the geological structure of Canada, being condensed
from the Report of Progress for the year 1843, ‘The deserip-
tions of the geographical features of the Ottawa Region and of
the Bastern Lownships, are very full and complete, and in
general, the geography of Canada is given with considerable
minuteness of detail,

Mvr. Morris has, however, succeeded in disarming criticism,
by limiting himself strictly to the duties of a compiler, without
entering into any speculations or descriptions, which give a
charm to Mr. Hogan's cssay, and contribute so much to make
it a readable book. Indeed the sccond prize essay may be de-
scribed as a condensed serics of miniature Blue Books, in which
the chicf facts relating to the products of the forest, the mines
and fisheries, agricultural produce, manufactures, and cow-
meree, are given with considerable precision and in the plainest
language. The chapters on social institutions, educational
institutions, political institutions, and statisties, while contain-
ing a very large amount of information, are evidently written
by a gentleman whose form of thought and style of cxpression
have been influenced by the study of a rigid profession, which
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of all others is least susceptible of adding a charm to the de-
seription of social progresy, or interest to the dry enwumeration
of political and commercial triwnphs.  Mr. Morris’s professional
positivn enables lam to write with ndvantage on the political
affairs of Canada :—

“Thoe Government of the Province is conducted by a Gevernor
General, appointed by the Crown, who presides at tho deliberations of
an Exccutive Conncil nominated by the Crown, but who must, according
to the theory of Responsible Governnient, in practical forco in Canada,
possess the confilence of the people, as evinced Ly a majority of the
House of Assembly; and who, conseyuently, may losc their places on
a vote of want of coufidence. The Executive Council is composed of
tho following olficials, viz.: a President of tho Committees of tho
Council (who 13 alsu Chairinan of the Bureau of Agriculture, and of
the Board of Registyation and Statistics ;) o Provincial Sceretary, an
Inspector General, a Commissioner of Crown Lauds, & Receiver General,
onc Attorney and one Sulicitor General, ono of cach for each scction of
the Province; n Commissioner of the Board of 1’ublic Works, and &
Tostmaster General.  These ineuruvents preside over tho public de-
partments indicated by their titles, in addition to exercising the functions
of Executive Counciliors, On the acceptance of office, the incumbent
cleet, unless o Legi lative Councillor, must present himself to the
people for re-clection. The Solicitors General are not nccessarily
Members of the Cabinet.

¢Such is the system of governing hy Legislative majoritics and
responsibility to the cleetors, which i< in force in Canada,  Practically
the Government of the Province is self-government, the British Gov-
ernment ravely interposing the weight of its authority, but, on the
contrary, distinctly enunciating ite desire to allow tho Province the
widest latitude inself-gnvernment, compatible with the Colonial relation.
In fact, the Canalas enjoy the largest measure of politieal liberty
posse-scld by any country or peaple.  The public offices, and the seats in
the Legislature, are practically open to all.  The people, by their
representatives in Parliament, regulate all matters of Provincial inte~
rest, and by their municipal system they regulate their municipal
matters, while they possess anid exercise the power of rejecting at tho
polls those who have forfeited their confidence. Tho inhabitants of
Canada arc bound to Britain by the tics of common interest, common
origin, and filial attachment. Owing n grateful allegiance to their
Sovercign, they are proud to share the heritage of Britain’s ancestral
glories, while they arc not slow in cvincing their symnpathy with her
struggtes, s the magnificent grant of £20,000 sterling, gracefully
appropriated by the Legislature to the Patriotic Fund, and to tho
widows and orphans of the soldiers of her ally, France, proudly shews,
The policy of Britain is a wise one. She is building up, on the broad
foundations of a sound political liberty, freedom of thought and
conscicnee, a colony which will one day, (thongh the connection will
never he rudely severed,) attain the position of a nation, and peopled
by inhabitants knit to Britain by the strongest tics of blood, nnq iden-
tity of fecling, will strengthen her hands and support her position by
thoe reflex influence of sound, national and constitutional sentiment.

«The future of Canada is a brilliant one: a great problem is being
wrought out in her history ; amd, on review of her immense resources,
and on a glance at her hardy, sclf-reliant population, the mind is irre-
sistably urzed to the conclusion that her destiny is a grand one, and
that, on this American continent, she may yet bo destined to play no
insignificant part among the rolo of people.”

Dr. Lillie’s essay, entitled ¢ Canada—Physical, Economic
and Social,” was passed by unrcad, “on the alleged ground of
the illegibleness of the manuseript;”’ the author has thercfore
assumed the responsibility of its publication, partly on account
of the fact of his having written being generally known, and
partly in the hope of diffusing information respecting Canada.
Dr, Lillie’s essay is more than double the size of Mr. Hogan’s,
and considerably cxcceds that of Mr. Morris,~—it contains
nearly 204 pages of printed matter, together with two excellent
Maps, one of Upper Canada and the other of Lower Canada.
The essay is divided into three parts, as its title implies. One
hundred and thirty pages are devoted to the physieal deserip-
tion of the country, the subject of geology forming by far the
most important and extensive of this division. One hundred
and seven pages are devoted to the cconomical history of Ca-
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nada, and the rewmaining purtion of the work, embmeing fifty-
five pages, is vccupied with a narration of the svcial pusition
of the inhabitants of the country.  The abseuce of a goud,
cupious index is much to be regretted.  Dr. Lillic hus shown an
extraordinary degree of industry in preparing this cssay for
cuompeatton ;3 and the number and diyersified character of the
authurs he quotes, testify to the large amount of literary labour
he has bestowed upon the comprehensive subjects of which he
treats.  Here again we have to regret the shurtness of the
time which was allowed to competitors. We do not hesitate
to say, that several startling diserepancies which oceur in the
first part of Dr. Lillie’s work would have been avoided, if the
subject had been leisurely, instead of hastily, treated. Itisalso
extremely probable that if more time bad been allowed, the
author would have seen cogent reasons for rejecting certain au-
thorities he has advanced, and for bringing into more harmon-
ious form the disjointed descriptions of the geological structure
of the Province, which, in their present shape, will we fear,
sadly puzzle even an  intelligent stranger.”  ''uke for example
the statement on page 12 and compare it with the actual con-
dition of things. ~ “In New York and Canada it (the third
division of the Lower Silurian) beurs the name of Utica Slate
and Hudson River Group. * "* * (iraptolites with fragments
of Trilobites are the only fossils found in this division.” The
Hudson River Group, which extends from the Rouge to the
Credit, and at very small depth immediately underlics t).¢ City
of Toronto, is cminently fossiliferous, containing besides Grap-
tolitesand Trilobites, Corals, Fucoids and numerous generaand
species of shells in vast abundance.  On referring to Marcou’s
work we found that he had evidently misled our author, for
Marcou says: ¢ Fossils arc rare in this division, the only ones
are Graptolites, sometimes in great abundance, and fragments
of Trilobites, especially the Zrinucleus Caractaci””  Anhour’s
inspection of the quarry opposite the pariiament buildings, or
of the rocks in the ITumber river valley would have satisfied
Dr Lillic of the value of M. Marcou asan authority. On page
13 we find the following: *¢ Beds of Rock Salt are often found
in Ameriea, in connection with the Gpper Silurian.”” It is pos-
sible that the occurrence of salt springs may have given rise to
this supposition, but we are not aware that any proof of so re-
markablea phenomenon has ever been obtained in Ameriea. M.
Marcou appears to be the authority in this instance also.

We are thus induced to dircet attention to these discrepances
as Dr. Lillie’s has not only drawn largely from M. Marcou’s
work, but also made very copious extrets from the reports of
Messrs. Logan and Murray, and adopted a style of descriptive
narrative in scientific language, which removes the subject be-
yond the reach of the class of general readers. At pages 12
and 13 our author adopts M. Marcou’s distribution of the rocks
in Western Canada, stmply styling them Lower Silurian, Upper
Silurian, and Devonian, and from pages 58 to G4 he gocs over
the same ground, following Mr. Murray’s classification, using
the terms applied to the suburdinate members of the rocks
before named, withont stating how widely Mr. Murray and M.
Marcou differ in their classification, or in their cnumeration of
the fossil remains distinguishing them.  This is to be regretted,
and we venture to say that the object would have been
better attained if Dr. Lillic had expressed in his own language
a general view of the geulogical structare of the country, based
upon the reports of the Canadian survey.  We question whether
Dr. Lillic is aware that of Marcou’s classification of the mountain
system in America—from which he has drawn to the extent of
nearly four pages of his work—it has been said by a truly
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emunent geolugist, ““if we needed a pzrody on Elie DeBeau-
mont and his systews of muuntains, we have it here.” .

The chapter, on the svils of Canada East and West, consists
chicfly of extracts from the report of Mr. Hunt.  On the climate
of Canada chicfly of abridgments of articles contained in this
Journal, and the same may be said of the enumeration of the
natural productions of the country. .

The second portivnof the cssay befure us consists of extracts
from o great vaxety of sources and authorities.  Numcrous
passages from Dr. Lillie’s own pen cause us however to regret
that he had not adhered more closely throughout to an eriginal
form of expression, rather than content himself with transcrib-
ing the precise words of his authority. Hereis a graphic
picture, far more interesting, impressive and useful to tke
general reader than half a dozen extracts from “authorities :

« Cannda is constantly outgrowing the descriptions which are being
given of her.  The picture which was correct a few years ago thus
mislends, if, instead of being rrgarded as exhibiting what was, it is
viewed s illustrative of what /. \nd so it will continue to be. With-
out the gift of prophecy, the production now of a work which shall be
true to the facts of even half a dozen years herce is an impossibility.
It is only by frequent revisal, bringing them up every few years tothe
state of things which lias grown up since their first appearance, that
the very best works can be made to possess a permanent value as
sources of information. Thusit is that the works of Mr, Macgregor
and Montgomery Martin make the approximation which they do to the
present actual state of the country.

“By way of example, we shall present a fow stntcn}ents from the
works of Talbot, who published in 1824; and of Buckingham, whose
travels in Amcrica appearcd so late as 1843. .

« Torento, our inquirer will lcarn from the same mgt]:orzty, (Ta)b?t
who published in 1824) should he consult him, contaius 1835 nhabi-
tants, with about 250 houses, many of which ex!n}nt a very neat
appearance.  Its public buildings are a Protestant Episcopal Church,
which is a plain timber building of tolerable size, with a steeple of the
same material; a Roman Catholic chapel, not yet completed, which is
of brick, and intended to be very magnificent; a Presbyterian and a
Methodist meeting hiouse; the Iospital, ?hich he pronounces the
most extensive public building in the Province, describing it, at the
same time, as showing & very respectable extcrnal appearance; the
TParliament Honse, and the residence of the Licutenant Gcrzcral. As
for its streets, which are regularly laid out, intersecting ea.l vuner at
right angles, but being in wet weather unhappily, if possible, muddier
and dirtier than thosc of Kingston—only one of them is as yet finished.

“Lay down Talbot, and take up Buckingham’s ¢ Canada, Nova
Scotia, and New Brunswick,”’—bearing date London, ]843-—:1.11(1 you
will learn (p. 101) that the city of which you have been reading has
advanced so far as to have 13,000 inhabitants, with over 200 brick
buildings, and ninc newspapers, chicfly weckly, some twice, and some
thrice, but none daily. So soon as you have got over your surprise at
this prodigious growth, look into Tremenheere, if you can lay your
ho=d upon it, and lio will tell you, on the authority of the last census,
that the population of Toronto amounted, in 1851, or rather beginning
of 1852, to 80,763. At last you feel that you have got at the truth;
the truth you have got certainly as to January or February, 185625 but
this is January 1855. The population now, according to_information
received by me at the Chamberlain's office, is somewhiere in the neigh-
bourhood of 45,000. In 1851, the estimated value of property, real
and personal, was £2,116,400; he assessed value (calculated at six
per cent. on the estimated) £186,983 53, Last year the assessed value
amounted to £226,500 rcal, with £64,450 personal—in all, £200,950;
and the cstimated to £3,775,000 real, with £1,110,000 personal—
making together, £4,885,000.”

The third part of this cssay is devoted to the social condition
of the people of Canada, an? tike the preceding divisions, con-
tainsan immense amount of information, chiefly in the form of
quotations. In taking leave of Dr. Lillie’s essay we confess to
two regrets, one being that a work containing so much valuable
information, and giving cvidence of considerable industry and
applicativn in its production should, by any alleged defect in
the manuscript, have been passed unnoticed by the judges;
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the other—before expresscd—that Dr. Lillie should have ““les-
sened the attraction of his production by taking away from it
the air of riginality which it wight with wach less Lbour
than has been bustowed upon it have beea made to wear,” by
a too rigid adherence to guotations from different authoritics,
while their views and facts might, in many instances, have boen
presented quite as trutbfuliy, and far more impressively, in a
simple narrative form, similar to the original paragraphs which
are interspersed throaghout the work,

Vermes in Grasshoppers.

Early in September last 1 visited a brother Entomologist,
who resides in Montreal, and my stay having been limited to
one week I resolved to make good use of my time ; therefore,
the forenoons were devoted to collecting insects, and on a few
occasions in the eveniugs, I accompanied my friend in bhis
boat to the Rapids opposite the city, where we fished. The
bait generally used for still-fishing are grasshoppers, freshly
collected and kept in a bottle. On onc occasion I sclected a
specimen measuring about 14 lines (probably an Edipoda),
found commonly ou the island of St. Hellens. It had been a
short time in the water, and I Lad indication of a ¢ nibble;”
shortly afterwards, on examing the bait, the posterior part of
its body had been bitten off, and something protruded, having
a resemblance to white thread, and which, at first sight, T took
to be its intestines. I disenguged the thread-like substance,
and discovered it to be an dnfesting measuring at least nincteen
inches in length.

From one grasshopper two vermes were taken, and three
from another ; the latter were longitudinally coiled, and occu-
pied the whole of the inscet’s body.

One of the oarsmen informed me that the grasshoppers
which he kept in the bottle, since our previous evening’s fish-
ing, were dead on the following morning, and that a large
quantity of vermes lny at the bottom—evidence enough to ex-
hibit a common disease in this ~pecies of Orthoptera.

Judging from its form and leng.h, I take it to be a specics
of Echinorlynchus—a type chicfly infesting the higher orders
of animals, and am led to think, have not been hitherto found
in insects. They are cylindrieal, without joints, with a sharp-
pointed retractile proboseis.

Should studeuts of Helminthology, or Microscopists wish
to examine them, they can be scen at the Museum of the

Canadian Institute.
Toronto, October, 1855. WM. COUPER.

Parasites in the Bat
Detroit, 15th Sept., 1855.

In dissecting 2 small bat, a few days ago, my attention was
dirccted to sume round spots of incunceivable minuteness in
that pution of the wmcsentery which connects the spleen,
stumach, and small intestine. Oun cexamining the spots with
the microscope, they proved to be Cistoid entozoa, of a species
that I have not scen before, nor do Ibelieve they kave yet been
described.  Seen with low power, they appeared to be identi-
cal with Trickina spiralis, fuund veeasionally (and only found,)
in human muscle, wanting, however, the remarkable external
cyst, supposed to result from the irritation of the cyst contain-
ing the entozoon ; but, with inereased magnifying power, it is
altogether a different animal, simply agreeing with the former
in the spiral form it assames in the cyst.
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The body is compused of a great number of delicate segments,
while its interior displays 2 well-develuped alimentary canal,
pussesoingadistinetly marked py loric constriction : moreover, the
stuaiach is provided with 2 mucous membrane, and muscular
cuat of cunsiderably density. .

_ On coutinuing my examination, I found one similar cyst in
the centre of the urinary bladder, and three at its neck.

These parasites oceupicd the fat lobules, and 12 of them,
all that there were, oceurred in a space less than one-cigth of
an inch square. They now form permanent preparations for

the microscope.
JIIENRY GOADBY, M.D.

Awcriean Asgociation for thie Advancement of Scicnees

The following notices of the proceedings of this scientific body, at
their annual mecting held in the city of Providence, Rhode Island,
August 15th, 16th, 17th and18th, arc necessarily extremely brief; but
of the more 1mportant papers read at the several meetings, we shall
have an opportunity of giving morc complete abstracts in future
numbers of the Journal:

TRYSICS,

Notice of Earthquake Waves. Iy Professor A. D. Bache.—On the
234 of December, 1854, at 9 A. M., an carthquake occurred at Simoda,
on the Island of Niphion, Japan, that resulted in the wreck of the Russian
frigate Diana. The harbor was first empticd of water, then came in
an cnormous wave which again receded. (It appeared from the Rev.,
Mr. Jonces that the whole character of the harbor of Simoda, previously
surveyed by the Powhatan, has been changed by the carthquake.) A
report from tiie Bonin Islands is not sufficientiy exact to use for our
main purpose, but points to Simoda as the centre of disturbance.
(Simoda, according to the Rev. Mr. Joncs, is voleanic; Bonin appears
not to be.) Now the Coast Survey has three self-acting tide-gauges
at JAstorin, on Columbia River, San Francisco and San Diego. They
record the rise of the tide on & cylinder turned by a clock. The ap-
paratus is protected more or less from the oscillations that wind-waves
would cause, which only cause a trembling of theindex or stylus. The
gauge at Astoria was but slightly affected by the carthquake warve,
owing to the bar on the river and the distance it had to ascend. At
San Francisco, 4,300 miles from Simoda, the wave arrived 12 hours 16
minutes after the beginning of the earthquake. A series of seven
waves, cach about half an hour in duration, or 35 minutes, cach series
successively smaller, and scparated by a quict timo of an hour
from the preceding, was recorded at San Frencisco. At San Diego
the wave had traversed 3,200 miles in 12 hours 38 minutes, and pro-
duccd likewisc a scries of scven waves, each nearly corresponding to
those at San Francisco, but the second series stronger than the first
and third. Inheight they were less, the highest at San Francisco being
.7 of a foot, at San Diego .6. The waves at San Diego could not have
come from San Francisco, as they would have arrived much Iater.
The vclocity with which a wave travels depends on the depth of the
ocean. The sccond and third serics were but repetitions of the first
wave that had reached the same points, travelling through shallower
water.  The caleulations based on these data give for the Pacific Occan
a depth of from 14,000 to 18,000 fathoms. It is remarkable how the
estimates of the ocean's depth have grown less. La Placo assumed
it at 10 miles, Whewell at 3.5, while this estimate Lrings it down to
about 2 miles.

Frozen Wells.—Two decp wells at Owego, Tioga county, N. Y.,
seen to frecze in the Iatter part of winter, and to remain frozen until
September.  In the Jurassic formation of Europe, Prof. Gayot alluded
to tho ice caves common in that formation. Ile instanced one of these
caves, 3000 feet above sea level, about GO feet deep, whose bottom was
always covered with ice several feet in thickuess, while stalactites
of ice depended from the roof. The whole was a small glacier. The
stalactites were formed by water percolating through the covering
of the cave. It was also stated that there was a cleft in the mountain
not far west of Williams College, called the Snowhole, where snow might
always be found. Similar occurrences had slso been noticed in a
range of mountains, composed of * porous sand rock, in Southern Vir-

nia.
8 It was remarked by Prof. Agassiz, that he hiad never been able to
find any Jarge accumulations of ice with a temperature much below
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the freezing point. He would ask if there wero any such. I'rof.
Henry said that during the past winter e had been struck with the
fact that pieces of ice wrappedin a cloth were frozen to it, although not
one out of the several thermometer - would go anwn to 32, It appeared
from this, as from the old observation ot La lince, who found that
the ice surrounding the worm through whidl. they were nanswitung
gases was soon frozen to the worm, that melting ice produced a cer-
tain degree of cold. The temperaturc of a mixtuse of ice and aleohol,
in the form of wine, brandy, &c., was lower than 32°  IHence ice and
alcohol was a freezing mixture.

Professor Agassiz explained the different kinds of ice. First was
that produced by the freczing of the surfuce of the water and suc-
cessive layers of water beneath it, a laminated schistose mass.  Into
this bubbles from the bottom of the pond were frequently frozer,
and when it was subjected to the action of the sun the bubbles be-
came Leated, melted the ice around them, and rendered it of no
marketable value. It would therefore be worth while for ice gatherers
to cover their ponds with cloths, or something which would pre-
vent these bubbles from rising. Glacier ice was formed like pud-
ding stone; compact masses being cemented together, so that when
you exposed a large lump of glacier ice to the heat of the sun it
would crumble in picces. It was like the decomposition of con-
glomerate; we had ice sand. Icebergs could be determined to Le
derived from glacicrs, and not to be the frozen surface of the ocean,
by their conglomerate composition. l'ebbles in glaciers becoming
heated meclted the ice beneath them, and quarried their way down
to where the heat of the sun could not reach tham. The pot holes
formed in this way were soon covered with a thin filim of ice, but
it was only during the protracted cold of winter that they were
frozen through.

ASTRONOMY.

Solution of the Adams Prize Droblem for 1857—Dart First. DBy
Prof. Benjanun I'ercc.—~The problem has for its subject the Motion of
Saturn’s Rings, allowing them to be solid or tluid, concentric or
cccentric, Ile reserved the consideration of solid rings of immoveable
parts for a mecting of the Mathematical scction, when by use of
formulie hie would prove it untenable. Can it be made up of a mass
of satcllites moveable among themselves?  Then they must be in
continual motion among themsclves; revolving among themsclves
about their common centres of gravity, perpetual collisions ere this
would bave reduced them to powder.  We assume now that the rings
are fluid. Then they may vary in form. It was first shown that
they had varied by Otto Struve. The diameter of the outer part of
the ring is not known to have changed. The inner edge is contracting
as it secms to me. Huygens, in 1657, made it (allowing for the irradi-
ation of his telescope) 6.5/ Huygens and Cassini, in 1695, made it
6/7; Dradley, in 1719, 5.477; Herschell, in 1799, 5%/; Struve, senior,
in 1826, 4.36"/; Encke and Galle, in 1838, 4.04//; and Otto Struve,
in 1851, 3.67 Does it decrease uniformiy? I think it is decreasing
more rapidly, and the present rate will bring the ring to an cnd, in
certain parts of it, in about 80 years from now. I will show in the
mecting in section that the planct does nothing cither to maintain or
destroy the equilibrium of the ring. The satellites tend to maintain
it in place. The ring is not gas; its density 1s nearly that of water.
If the zodiscal light be a gascous ring of the earth, it would nced
some solid parts to give body to it. May that gas be the atmosphiere
sround an infinity of small masses revolving about each othier and
about the earth? May there not be collisions among these revolving
masses that throw down parts of them to the earth?  Is not that as
good s reservoir of meteors 48 the moon?  Their melted state seems
to lcad us to a lunar volcanic origin; but unless some lunar voleano
pointed expressly at the carth were put in furious operation, such a
bombardment could not hit the earth with one in ten thousand of
its projectiles.  Prof. Pierce is inclined to adept thishypothesis.  The
action of Saturn would tend to bring a solid inflexible ring against
itself.

Dr. Peters would conclude from the data of Prof. Picrce, that the
cataclysm of the contact of the ring would occur about 1§93 instead
of 1935. But Strure has strangely omitted the observation of Besscl
made with the heliometer, 8 more accurate instrument than the filar
micrometer used by Struve at Dorpat, and by Encke and Galle at
Herlin. By using these data the time would be reduced so that the
present generation may bope to sce it

Prof. Pierce thought the data too imperfect to usc in a calculation
of time. It docs not appear certain that it is not a vibration which
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will go on in due time to recede again from the planet.  But of this
we can as yet obtain no evidence.

On the Asteroid DPlanet. By Prof. 8. Alexandir.—By a most mas-
terly use of circumstantial evidence of a delieate nature, I'rof. Alex-
ander has arrived at almost & certainty that in the space between
Mars and Jupiter once revolved a planet o little more thun 2.8 times
as fav from the Sun as our earth.  The equatorial diameter was ahout
70,000 miles, but the polardiameter only 8 miles! 1t was not a globe
but & wafer—nay a disc of a thichuess of only 1-9,660 of its dinmeter.
Its time of revolution was 3.698 days, say 3 days 15 hours 45 minutes.
The inclination of its orbit to the ccliptic was about 4°. It mct a fate
that might have been anticipated from co thin a body, whirling s0
furiously, for its motion on its axis was 1-1Gth of its velocity in its
orbit, say, 2,477 miles per hour. It burst as grindstoues and fly-
wheels sometimes do.  We have found 85 fragments of it and call
them asteroids.  When it burst some parts were moving 2,477 miles
per hour faster than the centre did, and some as much slower; that
s, some parts moved 4,954 miles per hour faster than the others.
These deseribed & much larger orbit than the planct did, and the
place where it burst was their perihiclion.  Others described 2 smaller
orbit, hecause they left that point with a2 diminished velocity ; it was
their aphelion.  Some flew above the orbit of the planct and had their
ascending node.  Others flew below, and it was their descending node.
They scemed to go almost in pairs. Two went very far out of the
planc of the o1dit, so that thcy pass the limits of the zodiac, nnd it
is found that the ascending node of 18 carrespond nearly with the
descending node of 17, so nearly even were they distributed.  And
thin as was the planet, it had not cooled so much at the time of the
esplosion that none of the fragments could assume a spherical form.

The planet’s place was first to be found. Three or four independent
processes were used for this, and they agreed surprisingly.  He inter-
polated it as 2 lost term in a geometric series, from Mars to Saturn,
for the first approximation. He compared it with Saturn and Jupiter,
and with Mars and Jupiter. Ile found where a planct would be
dropped off in the successive cooling and contracting of the solar
system.  And he compared its orbit for size and ellipticity with those
of the asteroids. Some of them gave solutions very far from the
average.  Rejecting these, the others coincided with previous deduc-
tions and with cach other surprisingly. Its day he found by Kirk-
wood's analogy. Its equatorial diameter was the result of two calcu-
lations, one of which would incvitably give a result too large, and the
othier too small, in all cases when the planct did not explode at its
cquinox, when it would be exact. These numbers were 78,425 and
08,646 miles. A just comparison gave 70,470. Dut we can follow
these caleulations no further.

1t is curious to sce how the history of this planet verifies the theory
of La Place, that 2 heavenly body must be cither nearly a sphere or
a dise, and that the latter must bLe unstable. And this reminded
Prof. Alexander agrin to allude to the carth’s ring—the zodiacal
light. He liad long been convineed that the moon could not be the
only satcllite thrown off by our planct in taking on its present form,
but kucw not where to look for the rest. A more careful calculation
of the data furnished by the Rev. Mr. Jones, had given him for the
diameter of the ring 17,000 milces, and a time of about half a day for
votation. And curiously cnough, half a day was the time that had
been assigned by = previoas calculation for the revolution of an
werolite round the carth.

Solar Red Flames.—Drofcesors Alexander and Henry were observ-
ing together upon this phcnomenon. It is now scttled that this red
light comes from the cdge of the sun, and can be seen only by the aid
of peculiar colored light.  But using a large Fresnel lens, and throw-
ing the image two inches in sliameter on wood, it took fire, and be-
hold in the smoke I saw the red flames of the sun as scen seventeen
years before!  And strange to say, they were only visible in the glass
which showed the red flame in the sun. When the cye becomes tired
by gazing on bright white light, the flame of a candle is invisible
through all other screens but that kind; in that it is crimson. It is
probably a subjective coloring existing in the ¢y, and is the result of
white light.

GEOLOGY.

Graptolitcs.—Prof. James Hall gave some notes upon the genus

Graptolithus, The genus Graptolithus includes now about ten specics

of fossil remains, most of which are Amcrican, and of sume of which
Prof. Hall has rccently found Uetter specimens than ever before.
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They are compound animuls of the fumily Bryozua, the lowest type
of the class Mollurea.  They counsist ot a kind of radiating f1uue
apparently covered in whole or in part with a kind of web, 20 as to
resemble the 1ays and cloth of & parasol.  But they do not radiate
from a centie, but fiom two ends of a line by bifurcation or tri-
chotomy, 50 as to preseive a bilateral symanetry.  The separate rays
only have generally been observed, which have been referred to
Cephalopoda or Radiata. They appeared to be tubes with one or
two rouws of serratures on their cdges. The Professor now regards
these notches us each a part of a simple unimal, and that w.cro
there is but ong row of serratures vismble, it is becnruse they aro
so folded a3 to hide the other.

Prof. Agussiz thought the case Lefuie us a good example of the
difficultics with which the foxsil zoulogist has to contend. Who
would ever make out the structure and uxe of this tool (the para-
sol) by finding only single sticks of one? The difliculty is greater
in a compound animal, for if & man substituted the laws that hold
o eomuunity together for the physiological laws that prevail in the
human system, lie would go widely astray. But Prof. Agassiz had
met something very like the Graptolithus amonyg the marine animals
of Key West, furnished him by the Coast Survey. And here we
find n further instance of the fact that ancient races, extinct in the
Eastern Hemisphete, are still represented by a few species in the
New World.

The Maurai ¢s Terres.—Yrofessor James Iall gave some acccuut
of the Geolog/s of Nebraska aud the Mauvaises Terres.  The country
on the Upper Missouri River—Ncbraska—he said, had been known
to us for m.ny years. Until within a few years past our know-
ledge had been derived from Lewis and Clark, Nicolay and some
othiers. Al thesc had brought snecimens from Nebraska, from which
we had learned that for a great distance along the Missouri river,
beginning at the mouth of the Platte, and extending severzl linu-
dred miles northerly, there was a cretaceous formation, the most
prominent fossils of which were Ammonites and Dacculites. Al
had shown that this existed in a largely developed seele, but with
the exception of Nicolay, no attempt was mado to establish sub-
divisions. In 1847 we iad for the first time a published notice of the
existence of an extensive tertiary formation in thatregion, given by Dr.
Prout, of St. Louis. This wasg, however, to the West of Missouri. Sub-
scquently Mr. Culbertson brought collections, and Dr. Owen directed
Mr. Evans to make collections, from which we had a pretty good
knowledge of tertiary and its mammalia. Mr. Hall’s principal ob-
Jjeet in making collections was not to make discoveries of new specics,
but the investigations of Dr. Owen did not tell us whether there
were distinct formnations or not, and morcover it scemed an impor-
tant cousideration that the flora corresponding to the ancient fanua
should be known. That was not accomplished by the expedition,
but we hiad some more details with regard to the tertiary and creta-
ccous formations. In the neighborhood of the mouth of the Platte
the carboniferous formation terminated. Passing up the Missouri
we found that the carboniferous § ! into cret At their
Junction was a sandstone which might perhaps be older than the cre-
taccous. Upon it lay a buff calcadeous rock, which would mark like
chalk, contamning scales and jaws of fishes. Above this was a great
thickucss of clays whiclt contained most of the species that had been
brought from this part of the country. A thinner bed above the clay
was characterized by a large baculites.  Those subdivisions extended
over tho western country, and we hiad yet to seck their characteristic
fossils. The species already deseribed already amounted to between
thirty and forty, and he had about an cqual number of new species.
At 2 considerable distance west of the Missouri the cretaccous beds
began to dip sligltly to the west.  Above the bed characterized by
baculites aud SO miles west of the Missouri commenced the tertiary,
at first containing no fossils, but about §0 miles further on there
were palcotherium and fossil turtles within twenty feet of the creta-
ccous, although the tertiary neaver the river was 50 or 60 feet high.
They concluded, therefore, that the beds were unconformable, the cre-
taccous dipping westward and the tertiary being deposited horizon-
tally upon it, so that the castern tertiary Legan to be deposited when
the western was already 250 feet thick. The mauvaises terres were
formed of this tertiary extensively denuded. Two new species of
mammals had been discovered, onc of them allicd to the musk deer
and the other a small carniverous animal.  He was indebted to M.
Mcck and Mre. Hayden for the specimens which hie exhibited. The
shortest term to express the characier a1 Ncbraska was to say thatat
was a perfect desert, incapable of supperting men or rnimals cxcept
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in a migrafory condition. The Luffalues came in the spring with
the grass, and went away in midswmaner whuan it was gone, :nd the
ludians followed them. There was almost no wood; sowme few
shrubby willows, and a cottutt-wunl a fuot in diameter was aiways
known as the big cotton-woud, and now that it was gone the placo
was still called Big Cotton Woud Spaing.  Pure water was vavely
met with, There were occasivnally some springs in the baculite
formation which commenced 75 miles west of the Missvuri.  Tho deep
clay beneath it was almost impassable.  In the spring it was all mud,
and in the summer the clay cracked so as to draw out the roots of
vegetation and destroy it.  Along the bottoms were occasionally n
little good soil, hut it was not valuable. This clayey soil was dark,
but not with organic r.atter. He had scen in Mr. Meck’s notes that
night after night he was compelled to camp with bitter water, and
send out the men to gather a few stufted willows or cottonswood for
fire.  Most of the water was impregnated with saline materials;
and as all the water in the Mauvaise Terres contains sulphate of
magnesia, the party was compelled to submit to its medicinal ¢'fects.
Southward toward the DPlatte was some better land but little wood.
Kansas was much like Nebraska, and the climate was such that in a
great part of the territory it would be difticult for * 2w England rvn
to exist, lle knew that Nebraska was a desert, and would remaiu ~o
for all time to come. [This carse of barrenness doces not apply to +
settled portions of Kansas.  They ave carboniferous. ]

On the Molishing of Granite by Driving Sand. By Mr. Wi, Blake
—A short paper on the cutting and polishing of granite by Jrivin
sand in the Colorado Pasxs, was read by Mr Blake, who cahibuied
specimens of the grooves and channels, as well as ¢t ~ae polished sur-
face of the rock.  The whole surface of the granite in the pass, ho
said, was cut in‘. ‘ong and beautiful grooves, which had a fine polish.
Even quartz was cut saway and polished by the incessant action of the
saml.  Garnets imbedded in feldspar stood out and protected ihe
feldspar belumt them.  The little tingers of stone t:us produced ail
peinted to 2 constant west wind druwing throagh the pass.  This
grooung and pohishing mught be scen i all parts of the Jdesert where
there were rocks 1o beacted upon.  The poiish was not like that of
the lapidary, but tooked more as thongh the rocks had been oiled or
varnished,  Some of the grooving and polishing which had been
ascribed to glaciers, might perbaps be referred to this cause.

Prof. Agassiz said that he was particularly interested in these phe-
nomena, since hie had devoted so many years to the study of the gla-
ciers.  To know that there was another series of phenomena similar
to the glacial was very interesting, nnd suggested caution in ascribing
any apparent phenomenon to cither the one or the other cause. e
was pleased to see that no ohjection had Leen made to the possibility
of glaciers having produced similar phenomena, :  that their ex-
istence was achnowledged Ly Mr. Blake. It Lecame nceessary to
distinguish the two sets of plicnomena. Saud in order to bhe mo. 1
over sych surfaces must be of very nearly uniform ~ize.  Now intae
glacier we had two different phenomena produced simultancous | .
one was the polishing of the surfaces, and the other - . grooving =. !
scratching produced by the larger masses of rock in il ¢ dacier.  These
features were ce- ~inly sufficient to distinguish between glacial action
and the wearing vt currents of saud.

Coal Fields « Jissouri and Illinois.—Vrof. -1 expressed an
opinion that about three-fourths of « - Missouri -« Nlinvis cesi
ficlds marked out b Owen wonll have to be wiped off the map, i
its place supplied by silurian, with its pentamerns, oblonguy, and
other characteristic fossils.  IHe had seen lower silurian and upper
silurian fussils over large areas of Owen's coal ficlds.  He suppose i
most of that ¢oal to be outlayers resting in basws, and having na con-
nection with each other.

.

Geology in Ancrica.

An Address delicered before the American Asseciation for the Advance
meat of Science, assembled at Frocidence, Rhodd Inland, dugust
1Tthy 1655, by Professor Javes D, Dasa.

In sclecting a topic for this occasion, I have not been without per-
plexity.  Before an Association for the Advancement of Science—
Scicnce in its wide range—a discourse on the prugress of science
America for the past year would seem legitimate. ¥ " itisa factt® ¢
original memoirs in must departments, publi-hed wikin that persoy,
would mako a very meagre list.  Murcover, it is t- much toe-; cet
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of any ono to roam over others’ territorics, lest he ignorantly gather
for you nexious weeds.  Ihave, therefore, chosen to confine myself to
a single topic—that of Geology, and I propose, instead of simply re-
viewing recent gealogical papers, to restrict mysclf to some of the Zen-
eral conclusions that low from the rescarches of Amerieun Geologists,
and the bearings of the facts or conclusions on geologica) science,

1 shall touch brietly on the several topies, as it is a subject that
would more easily be brought into the compass of six hours than one.
In drawing conclusions among contlicting opinions, or on poiuts where
no opinion has been expressed, I shall endeavour to treat the subject
and the views of others in all fairness, and shall be satisfied if those
who differ from me shall acknowledge that I bave honestly sought the
truth.

1n the first place, we should have a clear apprchension of the intent
oraim of Geologicul Scicnce. It has been often suid that geology isa hus-
fory, the records of which are in the rocks; and such is its highest de-
partment. Butis this clearly appreciated? If so, why do wo find
text-books, cven the highest in guthority in the English language,
written back-end foremost—like 2 history of England commencing with
the reign of Victoria?  In history, the plases of every age are deeply
rooted m the preceding and intimately dependent on the whole past;
there is a literal unfolding of cvents as time moves on, and this is emi-
nently true cf geology.

Guology is not simply the science of rocks; for rocks are but inci-
dents in the carth’s history, and may or may not have been the same in
distant places. It has its more exalted end —cven the study of the
progress of life from its ealiest dawn to the appearance of man; and
mstead of saying that fussils are of use to determine rocks, we should
rathier say that rocks are of use for the display of the succession of
fossils.  Both statements are correet, but the latter is the fundamental
truth of the science.

From the progress of life geological time derives its division into
Ages, as has been so beautifully exhibited by Agassiz.  The successive
phases in the progress of lite are the great steps in the carth’s history.
What if in one country the rocks make a consceutive series without any
marked interruption between two of these great ages, while there is a
break, or convenient starting-point, in another? Docs this alter the
actuality of the ages? It is only liko 2 book without chapters, in one
case, and with arbstrary sectionsin another ¢ Again, what if the events
characteristic of an age, that is, in geology, the races of plants or aui-
mals—appear to some extent in the preceding and following ages, so
that they thus blend with onc another?  Itis but an illustration of the
principle just stated, that Zune is Onc—ages have their progressive
developement, flowing partly out of carlier time, and casting their
lights and shadows into the far future. We thus distinguish the ages
by the culmination of their great characteristics, as we would mark g
wave by itscrest.

Divisions of time subordinate to the great ages will necessarily depend
on revolutions in the earth’s surface, marked by an abrupt trausition
aither in the organic remaius of the region, or in the succession of
rocks. Such divisions are not universal. Each continent has its own
periods and cpochs, and the geolugists of New York aud other States
have wiscly recognized this fact—disregarding Europcan stages or
subdivisions. This is as true a principle for the cretaceous and terti-
ary, as for the Silurian and Devonian.  The usurpation of Cremwell
made an epoech in English annals—not in the French or Chinese, We
should study carcfuliy the records before admitting that any physical
cvent i America was contemporancous with one in Europe.” The
uniiy in geological history s in the progress of life, and iv the great
physical causes of change—not in thie succession of rocks.

The Geological Ages, as )aid dowa by Agassiz, are the following :—
1. The Age of Fishes—including the Silurian and Devonian. 1I. The
AAae of Reptdes—cembracing from the Carboniferous through the Creta-
ceons. 111 The Age of Hummals, or the Tertiary and Post-Tertiary.
IV, The Age of Mun, or the recent cra—fishes being rezarded as the
lighest and characteristic race of the first age, roptiles of tiie second,
and mammals of the third.

More reeent researches abroad, and also the investigations of My,
Hall in this country, have shown that the supposcd fish remains of the
Suurian are protably fragments of Crustucea, if we except thosc of
certain beds near the top of the Silurian; and hence the Age of Fisbes
properly begins with the Devonian.  What, thep, is the Silurian? It
is pre-eminently the AGe of MorLuscs.

Unlike the other two Invertebrate Sub-kingdoms—the Radiate and
Articulate, which also appear in the earliest fossiliferous beds—the
Motluscan Sub-kingdom 13 brought out in all its grander divisions.
There is not simply the type, but the type analyzed or unfolded in its
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several departinents from the Brachiopoeds and Bryozon up to tho high-
st group of all—the Cephalopods. Aud among these Cephalopois,
although they may have been inferior in grado to some of later periods,
there were species of gigantic size—the shell renching the length of ten
or twelve feet.  The Silurian is, therefore, most uppropriately styled
the MoLLysCAN AGE.

The Yalwozoic Tribolites were the lowest among Crustacea, and
Crustacea rank Jow among Articulates; morcover, Crustacea (and tho
Articulata in genceral) Jdid not reach their fullest development until the
Human Era.

The Radiata were well represented in the Silurian periods, but, while
inferior to the Mollusea as a Sus-kingdom, only the Corals and Crinoids
—the lower fixed or vegetable species—with rare exceptions, occur in
the Silurian or Molluscan Age.

Viewing the history, then, zoologically, the ages are, the Ago of
Moluses—of Fishes—of Reptiles—of Mammals—of Man.

We may now change the point of view to the Vegetable Kingdom.
The ages thence indicated would be three ;—

L The Age of Alga or Marine Plants—corresponding to the Silurian
and Devonian.

IL. The Age of Acrogens, or Flowerless Trees—that is, the Lepido-
dendra, Siyillaric, and Calamites—corresponding to the Coal Period
and the Permian—a name first proposed by Brongniart, and which may
still be retained, as it is far from certain that the Sigillarice and Cala-
mites are most nearly related to the Conifera:.

1L The Age of Angiosperms, or our common trees—like the oak,
clm, &c.—beginning with the Tertiary.

The interval between the second and third of these ages is occupied
mainly by Conifere, the pine tribe, and Cycadew, the true Gymno-
spuaius, species of which were abundant in'the Coal period, and have
continued common ever since.  The Coniferwm, in the simplicity of their
flowers and their naked sceds, nre next akin to the Acvogens, or flower-
less trees,  Although in the main a flowerless vegetation—for the sup-
poscd remains of flowers observed abroad have been recently referred to
undevelaped leaf buds—it appears from the observations of Dr. New-
berry, that there were true flowers over the Olio prairics, apparently
monocotylediuous, and related to the lily tribe.  But no palms or mo-
nocotyledinous trees hase been found here.

Combiuing the results from the Animal and Vegetable Kingdoms, wo
should introduce the age of Acrogens, for the Coal period and Permian
between the age of Fishes and tho age of Reptiles—na space in time
zoologically occupied by the overlapping of theee two ages.

The order then reads: the age of Molluscs, of Fishes, of Acrogens
or Coal Plants, of Reptiles, of Mammals, of Man.

The limits of these ages are as distinct as History admits of; their
blendings where they join, and the incipient appearance of a type be
fore the age it afterward characterizes fully opens, are in accordance
with principles already explained.

The reality of progress from lower to higher forms is not more
strongly marked in these names properly applied than in the rocks, If
hereafter mammals, reptiles, or fishes ave found a little lower than now
kuown, it will be changing but a sentence i the history, not the grand
idea which pervadeait. R

A theory lately broached by one whose recent death has caused uni-
versal grief to science, supposes that the Reptilian was an age of dimi-
nished life between the two extremes in time—the Paleeozoic and Mam-
malian ages. But in fact, two grand divisions of aunimals, the Molus-
cau and Reptilian, at this time reach their climax and hegin their de-
cline, and this is the earliest instance 5 the highest culmination of a
grand zoological type.

Preceding the Silurian of Mollusean Age, there is tho Azoic Age, or
age without animal life. It was so named by Murchison and De Ver-
neuil, and first recognised in its full importance and formally announced
in this country in the Geological Report of Messrs. Foster and Whitney,
although previously admitted as a general fact by most geologists.

It embraces all the lowest rocks up to the Silurian, for much of the
lIowest granite cannot be excluded.  The actual absence of animal life
in the so-called Azoic Age in this country is rendered highly probable,
as Foster and Whitney show, by the fact that many of the rocks are
slates and sandstones, like fossiliferous Silurian rocks, and yet have no
fossils; and, morcover, the beds on this continent were uplifted and
folded, and to n great extent crystallized on a vast scale, hefore the
first Silurian layers were deposited. A grand revolution is here indi-
cated, apparently the closing event of thie early physical history of the
globe.  As plants may live in water too hot orimpurefor animals, and
moreover since all nature exemplifies the principle that the earth’s
surface was occupicd with life ns soon as fitted, and with the highes
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forms the conditions of the tinte allowed, wo may reasonably infor that
there may havo been in Azoic times marine plants and plant infusoria,
forms adapted to aid in the carth’s physical history; and this vegeta-
tion may havo long preceded animul life on the globe.

After theso general remarks on the divisions of geological time, I now
proposo to take up the characteristic features and succession of cvents
in American Geology.

In the outset we are struck with the comparative simplicity of the
North American continent, both in form and structure. In outlineit is
» triangle, tho simplest of yoathematienl figures; in surfiuco it is only
o vast plain, lying between two mountain ranges, one on cither border ;
the Apoalachisn, from Labrador to Alabama on the cast, the Rocky
Mountains on the west; and on its contour it has water, cast, west,
north, south,

Obserse, too, that its border hicights are proportioned to the size of
the oceans. A lofty chain borders the Pacific, o low one tho navrow
Atlantic; while the small Arctic is fuced by noproper mountain range.

This principle, that the highest mountains of the continents face the
largest oceans, is of wido application, and unlocks many mysteries in
physical geography. South America lies between the same oceans as
North America; it has its eastern low range, its western Andes; and
as$ the occans widen southward, the continent is there pinched up to
almost a narrow mountain ridge; it differs from North America in hav-
ing a large expanse of ocean, the Atlautic, on the north, and correspon-
dingly it has its northern mountain ridge. The world is full of such
illustrations, but I pass them by.

This simplicity of occan bouudary, of surface features and of out-
line, accounts for the simplicity of geological structure in North Ame-
rica; or we may make the wider statement, that all these qualities are
some way connected with the position and extent of the occan, they
seeming to poiut to the principle that the subsidence of the oceanic
basing has determined the continental features.  America has thus tho
simplicity of a single ovolved yesult. Xurope, on the contrary, is a
world cf complexities. It is but one corner of tho oriental continent,
which includes Europe, Asin, and Africa, and while the ocean bounds
it on the north and west, continental lands enclose it on the south and
cast. It has ever been full of cross purposes. American strata often
stretch from the Atlantic west beyond the Mississippi ; and east of tho
Rocky Mountains, it has but one proper mountain range of later dato
than tho Silurian. Europe is much broken up into basins, and has
mouutains of all ages; cven the Alps and Pyrenees are as recent as the
tertiary. This wide contrast nccounts for the greater completenessor
generality of American revolutions, and the more abrupt limits of
periods and clearer exhibition of mauny geological principles.

The geological structure of this country has been made known through
the combined researches of & large number of investigators. Thenames
of Maclure, Silliman, Eaton, lead off the rolt. Hitchicock, the Profes-
sors Rogers, the well-known Geologists of the New York Survey, Owen,
Yercival, Morton, Conrad, Tuomey, and many others, have contributed
to the collected results. Yet the system may be said to have begn
mainly laid open by three sets of observers—2Morton and Conrad for the
Cretaceous aud Tertiary, the New York Geologists for the Palwozoic
strata ; and the Professors Rogers for the Carboniferous beds and the
Appalachians.

Tho succession of Silurian aad Devonian rocks in the State of New
York is the most complete in the country, and it was well for tho science
that its rocks were so early studied, and with such exactness of detail.
The final display of the Palrcontology by Mr. Hall has given great pre-
cision to tho facts, and the system bas thereby become a standard of
comparison for the whole country, and even for the world. This accom-
plished, the carboniferous rooks were still to be registered, and the
grand problem of New England Geology solved. Tho Professors Rog-
crs, in tho survey of Pennsylvania and Virginia, followed out the suc-
cession of strata from the Devonian through the €oal period, and thus
in a gencral way completed the series. And more than this, they un-
ravelled with consummate skill tha contortions smong the Appalachians,
bringing order out of confusion, and elucidating a principlo of moun-
tain-making which is almost universalin its application. They showed
that the Silurian, Devonian, and Carboniferous strata, which were ori-
ginally laid out in horizontal layers, wero afterward pressed on to the
north-westward, and folded up, till the folds were of mountain height,
and thus the Appalachians had their origin ; and also, that by the es-
caping heat of those times of revolution extensive strata were altered
or even crystallized.

This key soon opencd to us 2 knowledge of New England Geology,
mainly through the labours of Mr. Hall, and also Professor H. D.
Rogers, following up the survey of Pres. Hitchcock; and now these so-
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called primary rocks, granite, gneiss, mica-schist, and crystallinelime-
stones, once regarded as tho oldest crystallizations of a cooling globe,
arc confidently set down as for tho most pavt no older than the Silu-
rian, Devonian, nnd Carboniferous beds of New York and Pennsylvania.

Let us now brietly review the succession of epochs in American
Geological history.

'The Azoic age tended, as was observed, in & period of extensivo
metamorphic action and disturbance ; in other words, in a great revo-
lution. At its close, somo parts of the continent werc leftas dry land,
which appear to have remained so as a general thing in after times ;
for no subsequen’ strata cover them. Such are & region in Northern
New York, others about and beyond Lake Superior, and a largo terri-
tory across the conunent from Labrador westward, as recognized by
Messrs. Whitney and foster, and tho geologists of Canada.

The Silurian or Mollascan Age next opens. The lowest rock is &
sandstone, one of the 'nost widely spread rocks of the continent,
stretching 0.0 New Ergland and Canada south and west, and reach-
ing beyond the Miceicsippi-—liow far is not known. And this first leaf
in the record of life is liko a title-page to the whole volue, loug after-
ward completed ; for the nature of the history is here declared in a
few comprchensive enunciations.

1. The rock from its thin, even layers and very great extent shows
the wide action of the ocean in distributing and working over the sands
of which it wns made; and the occan ever aflerward was the most
active agency in rock-making.

2. Moreover, ripple-marks such ag are mado on our present sca-
sh.res or in shallow waters, abound in tho rock both through tho east
and west, and there are other eviilences also of moderate depth and of
emerged land. They all announce the wonderful fact that cven then,
in that carly day, when life first began to light up the globe, the
continent had its existence—not in cmbryo, but cven of full-grown
oxtent, and the whole futurc record is but a working upon the same
basis and essentially within the same limits. It is truo that but little
of it was ahove the sea, but cqually true that little of it was at great
depths in the ocean.

3. Again, in the remains of life which appear in the earliest layers
of this primal rock, three of the four great branches of the anunal
kingdom are represented: Molluscs, Tribolites among Articulates, Co-
rals and Crinoids among Radiates—a sufficient representation of life
for a title-page. The New York beds of this yock had afforded only &
few Molluses, but the investigations of Owen in Wisconsin have added
the other tribes; and this diversity of forms is confirmed by Barrande
in his Boliemian researches. Amoug tho genera, while the most of
thom were ancient forms that afterwards became extinct—and through
succeeding ages thousands of other genera appeared and disappeared—
the very carliest and most universal was onc that now exists—the genus
Lingula—thus connecting the extremes of time, and deelaring most im-
pressively the unity of creation.  Mr, Hunt, of the Canada Geological
Survey, rccently discovered that the ancient shell had the anomalous
chemical constitution of bones, being mainly phosphato of lime, and
sfterward he found in a modern Lingula the very same composition—
a further announcement of the harmony between the carliest and latest
cvents in geological history.

The earlicst sandstone, called in New York the Potsdam sandstone,
and the associate calciferous sand-rock, mark off the First Ieriod of the
Molluscan Age, the Potsdam Period, as it may be called.

Next followed the Trenton Period—a period of limestones (the Tren-
ton limestone among them) cqual to the earlier beds in geograpbical
Jimits, and far more abundant in life, for some of the beds are literally
shells and corals packed up in bulk; yct the species were new to tho
period, the former life having passed away; and cven before the
Trenton period closes, there were ono or two epochs of destruction of
life, followed by new creations. The formation of these limestone
beds indicated an increase in tho depth of the continental scas—an in-
stance of the oscillation of level to which the carth’s crust was almost
uuceasingly subject through all geological ages until the present.

After the Trenton period, another change came over the continent,
and clayey rocks or shales wero formed in thick deposits in New York
and to tho south—tho Utica Slate and Iudson River Shales—while
limestones were continued in the west. This is the Zudson Period,
and with it the Zower Silurian closed.

Tho seas were then swept of their life again, and an abrupt transi-
tion took place hoth in species and rocks. A conglomerate covered o
large part of New York and the States south, its coarse material
evidence of an cpoch of violence and catastrophe ; and with this depo-
sit the ! pper Silurian begins.

The Upper Silurian has also its three great periods-—the Nwogara,
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the Onondaga, the Lower Ilelderberg, and many subordinate epochs—
cach one charactorized by its peculiar organic remains; each evidence
of tho nearly or quute universal devastation that preceded it, and of tho
act of omnipotence that re-instated life on the globy, cach, too, bear-
ing evidenco of shallow or only moderately deep waters when they wero
formed ; and the Unondaga period—the period of the New York salt
rocks—telling of o half emerged continent of considerallo extent.

Another devastation took place, and then opened, as De Vernenil
has shown, the Devonian Age, or Age of Fishes. 1t commonced, liko
the Upper Silurian, with coarse sandstones, evidence of a time of vio-
lence; these were followed by another grit-rock, whoso few organic
remains show that life bad aweady re-appeared. 7" canother chango
—a chango evidently in depth of water—and limest  2s were forming
over tho continent, from the Hudson far westward; e wholo surface
became an exuberant coral-reef, far oxceedingin extent, if not in bril-
liwacy, any mouern coral sew ; for such was a portion, at lcast, of the
U ver Helderberg poriod.

*xain, theroe was a general devastation, leaving not a trace of the
former lifo in the wide seas; and whero wero coral reefs, especially in
the more castern vortion of the continental seas, sandstones, and shales
accumulated for . .ousands of feet in thickness, withrarcly a thin layer
of lIimestone. %uus passed the Mlamilton, Chemung, and Cattskill
Perwds of the Devonian Age. The hife of these regions, whichin some
cpochs was exceedingly profuse, was three or four times destroyed and
rencwed, not renewed by a re-creation of the samo species, but of
others; and although mostly Jike tho carlier in genera, yet cach hav-
ing characteristic marks of tho period to which it belonged. And while
these Devonian periods were passing, the first land plants appeared,
foretellers of the age of verdure next to follow.

‘Then come vast beds of conglomerato, & natural opening of a new
chapter in the record; and heve it is convenient to place the beginning
of the Carboniferous, or the Ago of Acrogens.  Sandstone and shales
succecded reaching a thickness in New Jersey and Penusylvania, ac-
cording to Professor Rogers, of thousands of feet; while in the basin
of the Ohio and Mississippi, in the course of this cra, the carbonifer-
ous jimestono was forming immense Crinoidal plantations in the seas.

Auother extermination took place of all the beautifud life of the wat-
ers, aud a conglomerate or sandstono was spread oser the encrinital
bed ; and this introduced the true Coal period of the Carboniferous
Age; for it ended in leaving the continent, which had been in long
eartinued oscillations, quite emerged. Over the regions whero encri-
nites were blooming, stretch our vast prairies or wet mcadows of the
luxuriant coal vegetation. Theold systom of oscillation of the surface
sttt continues, und many times the continent sinks to rise again—in
v sinking extinushing all continental life, and exposing the surfaco
te uew depositions of sandstone, clays, or limestone, over the accumu-
lated vegetable remains ; in the rise depopulating the seas by drying
them up, and preparing the soil for verdure again; or at times convul-
sive movements of the crust carry the seas over the land, leaving de-
struction behind. Thus by repeated alternations the coal period passes
—-some 6000 fect of rock and coal beds being formed in Pennsylvania,
and 14,000 fect in Nova Scotia.

I have passed on in rapid review, in order to draw attention to the
series or succession of changes, instead of details. So brief an outline
may lead a mind not funnliar with the subject to regard tho clapsed
time as short, whereas, to one who follows the various alternations and
the whole order of events, the idea of ime immeasurable hecomes almost
oppressive.

Before continuing the review I will mention some conclusions which
are here suggested:

1. In the first place, through the periods of the Silurian and De-
vonian, at twelve distinet epochs at least, the seas on this American
Continent were swept of nearly all existing life, and as many times it
was repeopled, and this is independent of many partial exterminations
and renewals of life that at other times occurred.

If omnipotent power had been limited to making monads for after
develapment into higher forms, many a time would the whole process
have been utterly frustrated by hot water, or by mere changes of level
in the eartl’s crust, and creation would have been at the mercy of
d: -t forces. The surface would have required again and again the
gowing of monads, and there would have been a total failure of crops
after z!; for these exterminations continue to occur through all geo-
lozienl time into the Mammalian Age,

2. Aemn, 1 have observed that the Continent of North America has
never heen the « -p occan’s bed, but a region of comparatively shal-
Tow <eas, and at tmes emerging land, and was marked out in its great
outlines even in the cavlicet Sturian.  The same view is urged by De
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Verncuil, and appears now to be the prevailing opinion among Ameri-
can geologists.  Tho depth at times may have been measured by tho
thousand fect, but not by miles,

3. During the first half of the Lower Siturian Lra, the whole Fast
and West were alike in being covered by the sca.  1In the first or Pots-
dam period, the Continent was just beneath it« surface.  In the next,
or Trenton period, the depth was greater, giving purer waters for
abundant marine life.  Afterwards the cast and west were in general
widely diverse in their formations; limestones, as Mr, Hall and the
Profs. Rogers have remarked, were in progress over the west; that
is, tho region now the great Mississippt Valley, beyond the Appala-
chians; while sandstones and shales were forming through north-
eastern Now York, south and south-west through Virgininn Tho
former, therefore, has been regarded as an aren of deeper water; tho
latter as in general shallow, when not actually emerged. In fact, the
region toward the Atlantic border, afterward raised into the Appaia-
chians, was already, even before the Lower Silurian Era closcd, tho
wigher part of the land; it lay asa great reef, or sand hank, partly
hemming in n vast continental lagoon, where corals, encrinites and
molluscs grew in profusion; thus partly scparating the alrcady ex-
isting Atlantic from tho interior waters.

Tlio oscillations or changes of level over the continent through tho
Upper Silurian and Devonian had some reference to this border re-
givn of the continent; the tormations approach or recede from it, and
sumetimes pass it, according to the limits of the oscillations eastward
or westward,  Along the course of the bovrder itself, there were deep
subsidences in slow progress, as is shown by the thickness of tho beds.
It would require much detail to illustrate theso points, and I Jeave
them with this barc mention.

The Hudson River and Champlain valleys appear to have had their
incipient origin at the epoch that closes the Lower Silurian; for while
the preceding formations cross 'this region, and continne over New
England, the rocks of the Niagara and Onondaga periods (the first two
of the Upper Silurian) thin out in New York before veaching the Hud-
son River. Mr. Logan bas recognized the division of Awmerica to the
north-cast into two basins, by an anticlinal axis along Lake Cham-
plain, and observes also that the disturbances began as early at least
as the close of the Lower Silurian, mentioning, too, that there is actu-
ally a want of conformity in Gaspt between the beds of the Upper and
Lower Silurian—another proof of the violence that clesed the Lower
Silurian cra.

But lct us pass onward in our geological review. Al tho various
oscillations that were in slow movement through the Silurian, De-
vonian and Carboniferous ages, and which were increasing their fre-
quency throughout the last, raising and dipping the layers in many
alternations, were premonitions of the great period of revolution, <o
well clucidated, as already observed, by the Professors Rogers, when
the Atlantic border, from Labrador to Alabama, long in preparation,
was at Inst folded up into monntains, and the Silurian, Devonian and
Carboniferous rocks were baked and crystallized. No such event had
happened since the revolution closing the Azoic period. From that
time on, all the various beds of succeeding ages, up to the top of the
Carboniferous, had been laid down in horizontal or nearly horizontal
layers—over New England as well as in the West; for tho continent
from New England westward, wo have reason to believe, was then
necarly o plain cither above or below the water; there had been no
disturbances except minor uplifts; tho deposits with small exceptions
were 4 single unbroken record, until this Appalachian revolution,

This epoch, although a time of vast disturbances, is more correctly
contemplated as an cpoch of the slow-measurcd movement of an
agency of inconceivablo power, pressing forward from the ocean to-
ward tho north-west; for the rocks were folded up without the cha-
otic destruction that sudden violence would have been likely to pro-
duce. Its greatest force and its earliest beginring was to the north-
north-east. I have alluded to the disturbances between the Upper
and Lower Silurian beds of Gaspd to the North. Another cpocl of
disturbanee, still more marked, preceded (according to Mr. Logan)
the carboniferous beds in those north-castern regions; and New
England, while o witness to the profound character and thoroughness
of the Appalachian revolution, attests also to the greater disturbanco
toward its north-castern limits. Someo of tho carboniferous strata
were Jaid down here in Rhode Island, as clay and sand, and layers of
vegetable debris; they came forth from the Appalachian fires as you
have them, the beds contorted, the coal layers a hard silicious anthra-
cite or even graphite in places, the argillacous sands and clays, erys-
tallized into talcose, or cven gneiss aud syenite.

These very coal beds, so invelved in the erystalling rocks, are part
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of the proof that the crystalization of New England took place after
tho coal ago. Fossils in Maine and Vermont add to the evidence.
The quict required over tho continent, for the regular succession and
undisturbed coudition of the rocks of the Silurinn, Devonian and Car-
boniferous formations, shows that in neither of thoso ages could such
vast results of metamorphic action and upheaval have taken place.

The length of tuno occupicd by this revolution is beyond all esti-
mate.  Every vestige of tho ancient Carboniferous life of the conti-
nent disappeared before it.  In Euvopo 4 Permian period passed with
its varied life; yot America, if we may trust negative evidence, still
remnined desolate. The Trinssic period next had its profusion of liv-
ing beings in Europe, and over 2,000 fect of rocks. America, through
all, or till its later portions, was still a Llank, nor till near the be-
ginning of the Jurassic period do we find any traces of now life, or
even of another rock above the Carboniferous.

What better evidenco could we have than the history of the oscilla-
tions of the surface, from the earliest Siluvian to the close of the Car-
boniferous age, and the final cresting of the series in this Appalachinn
revolution, that the great features of the continent had been marked
out from the earliest time? Even in tho Azoic, the same north-east
and south-west trend may be observed in Northern New York and be-
yond Lake Superior, showing that although the course of the great
Azoic Inuds was partly east and west, the same system of dynamics
was then to some extent apparent, or at least in development. .

The first event in tho records after the Appalachian revolution is
the gathering up of the sands and fragments of the crystalized rocks
and schists along tho Atlautic border into beds—not _ over the whole
surface, but in certain valleys which lic paraliel with the Appalachian
chain, and which are evidently a result of the foldings of that revolu-
tion. The beds are the red sandstone and shales which stretch on for
120 miles in the Connecticut Valley; and similar strata occur in
South-castern New York, in New Jersey, Virginia and North Carolina.
These long valleys ave believed to have been estuaries or river courses.
The period of these deposits is regarded as the earlier Jurassic by
Prof. Wm. H. Rogers. Dr. Hitchcock supposes that a portion of the
preceding or Triassic period may be represented.  Many of the layers
show by their shrink-cracks, ripple marks and foot prints, as others
have observed, that they wero formed in shallow waters, or existed
as an cxposed mud flat. But they accumulated till they were
over o thousand feet thick in Virginia, and in New Eogland two or
three thousand, according to the lowest cstimate. Hence the land
must have been sinking to & depth equal to this thickuess, as the
accumulations went on, since tho layers were formed successively at
or near the surface.

Is it not plain, then, that the oscillations, so active in the Appala-
chian revolution, and actually constituting it, had not altogether ceased
their movements, although the times were so quiet that namerous
birds and reptiles were tenants of the Connecticut region? 1Is it not
clear that these old valleys, occurring at intervals from Nova Scotia
to South Carolina, originally made by foldings of the earth’s crust,
were still sinking ?

And did not the tension below of the bending rocks finally cause
rapturcs? Even so. And the molten rock of the earth’s interior
whiclk: then escaped through the crystaline rocks beneath and the over-
lying sandstone, constitutes the trap mountaine, ridges and dykes,
thickly studding the Connecticut Valley, standing in palisades along
the Hudson, and diversifying the features of New Jersey and parts of
Virginia and North Carolina. The trap is a singularly constant at-
tendant on the sandstone, and everywhere bears evidence of having
been thrown ont soon after the deposition of the sandstone, or in con-
nection with the formation of its later beds. Even the small sand-
stone region at Southbury, Ct., has its trap. Like the Appalachian
revolution this epoch had its greatest disturbances at the North.

Thus ended in fire and violence, and probably in submergence be-
neath the sea, the quict of the Connecticut Valley, whero lived, as we
now belicve, the first birds of creation-—kinds that were nameless until
some countless ages sfterward. Prof. Hitchcock tracked them out,
found evidence that they were no unworthy representutives of the
featbered tribe, and gave them and their reptile associates befitling
appellations.

Such vast regions of cruptions could not have been without effu-
sions of hot water and steam and copious hot springs. And may not
these heated waters and vapors, rising up through the crystaline rocks
below, have brought up the copper ores that are now distributed in
some places through the sandstone? The same cause, too, may have
given the prevaleat red color to the rock, and produced changes in
the adjoining ;érauite.
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After the era of these rocks, there is no other American record
during the European Jurassic period.

In the next, or Cretaceous period, the seas once more abound in
Animal life. The position of the Cretaccous beds around the Atlantic
border show that the continent then stood above the sea very much as
now, eacept at a lower level.  The Mississippi Valley, which from the
Silurian hud generally been the region of deeper waters, was even in
Cretaceous times occupied to a considerable extent by the sca—the
Mexican Gulf then reaching far north, even fur up the Missouri, and
covering also a considerable part of Texns.

An age later, the Cretaceous species had disappeared, and the
Mammalian Age (or the Tertiary, its first period,) beging, with »
wholly new Fauua, excepting, accurding to Prof. Tuomey, some half
& dozen species, about which, however, there is much doubt. The
continent was now more elevated than in the preceding age, and the
salt waters of the Mexican Gulf were consequently withdrawn from
the region of Towa and Wisconsin, so as not to rcach beyond the
limits of Tennessce.

Two or three times in tho course of the Tertiary period, the life of
the seas was exterminated, so that the fossils of the luter Tertinry are
not identical with any in the earliest beds, excluding some fish re-
mains—specics not confined to the coast waters. The crust of the
carth was still oscillating; for the close of the first Tertiary epoch
was a time of subsidence; but the oscillation or change of level was
slight, and by the end of the Tertiary, the Continent on the cast stood
within a few fect of its present clevation, while the Gulf of Mexico
was reduced nearly to its present limits,

[ 70 de continued.]

Preparation of Aluminium.

The following arc two methods given by M. St. Claire Deville, for
obtaining Aluminium ;—

1. Soniox Process.—Introduce into a glass tube of about an inch
in diameter from 200 to 300 grammes of chloride of aluminium, closing
the ends with a plug of asbestos; then conduct bydrogen gas, dry, and
perfectly free from atmospheric air, into the tube, and heat the
chloride of aluminium in this current of gas by means of charcoal.
This will have the effect of driving off the hydrochloric acid, chlovide of
silicium, and chloride of sulphur, with which itis alwaysimpregnated.
Capsules of as large size as possible, containing each some grammes
of sodium, previously crushed between two sheets of dry filter paper,
are then introduced into the glass tube. The tube being full of
hydrogen, the sodium is melted; and the chloride of aluminium on
being heated, will be distilled and decomposed with incandescence,
which may be easily moderated. The operation will be complete when
all the sodium has disappeared, and the chloride of sodinm formed,
has absorbed a sufficient quantity of chloride of aluminium to saturate
it. The aluminium will now exist in the state of a double chloride of
aluminium and sodium, which is a very fusible and volatile compound.
the capsules are next to be removed from the glass tube, and placed in
a large porcclain tube, furnished with a pipe leading to a receiver.
Through this porcelnin tube, whilo heated to a lively red heat, &
current of hiydrogen, dry and free from uir, 5 vwtovd w pass; and the
chloride of aluminium and sodium will be thereby distilled without
decomposition, and collect in the receiver. After the operation, all
the aluminium will be fovnd collected in the capsules in the form of
large globules; these arc washed in water, which will carry off a little
of the salt produced by re-action, and also some brown siliciam. In
order to form a single mass of all these globules, after being cleansed
aud dried, they are introduced into a capsule of porcelain, into which
is put, as a flux, a small quantity of the product of the preceding
operation—i. e., of tho double chloride of aluminium and sodium. On
heating the capsule in a muffle to the temperature of about the melting
point of silver, all the globules will be seen to unitein a brilliant mass,
which is allowed to cool, and then washed. The melted metal must be
kept in a closed porcelain crucible until the vapours of the chloride of
aluminium and sodium with which the metal is impregnated have
entirely disappeared. The metallic mass will then be found surrounded
by a light pellicle of alumina arising from the partial decomposition of
the flux.

2. ProcEss BY NEANS oF GArvaxtsu.—This process is carried on
by meaus of the double chloride of aluminium and sodium. For this
purpose the aluminium bath is prepared by taking two parts by
weight of chloride of aliminium, and adding thereto one part of dry
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pulverised marine salt. The whole is mixed in a porcelain capsule,
heated to about 200°,  The combinntion will soon take place, with dis-
engagement of heat.  The liquid thus obtained is 10 be introduced into
8 copsule of glazed porcelsin, which is maintained at o temperature of
about 200° The negative cleetrode is a plate of platinum, upon which
the aluminium will be deposited, mixed with marinoe salt, in the form
of o greyish layer. Tho positive electrade consists of porous vessels,
perfectly dry, and containing melted chloride of aluminium and sedivm,
in which is immersed a cylinder of charceal, whick generates tho
glectricity, aud to which pass the chlorine, and a small quantity of
chiloride of aluminium, arising from the decomposition of the double
salt. The double fixed clloride is re-comstifuted, and the vapours
cense, A small sumber of clements are necessary for decomposing the
double chloride, which presents but slight resistanco to the sction of
electricity,

When the platinum plate is sufficiently charged with metalliferous
deposit, it is removed, and allowed to cool; the saline mass is then
cleaned off, and the plate again introduced into tho current. Tho
matter thus detached from the electrode is melted in a purcelain
erucible, which iz enclosed in an earthenware one; and after eooling,
it i3 treated with water, which digsolves & large quantity of marine
salt; and a groy metallic powder is obtained, which is, by several sue.
cessive meltings, formed into a singlo mess; the double chloride of
alumininm ond sodium being employed as a flux for that purpose.

The first portioas of metal obtained by this processare nearly always
brittle; as fine o product may, however, be oblained by it as by the
sodium process; but the chloride of aluminivmn employed for that
purpose must be purer. In fact, by the sodium process, the silicinm,
sulphur, and lron are carried off by means of hydrogen,—the iren
passing off in the state of protochloride; whilst all these impurities
remsin in the liquid which is decomposed by the battery, and are
corried off along with the first portions of metal reduced.

In addition to these processes of M. Deville, wo have

M. Buwsev’s Mernop or Preraration.—Takeoxide of aluminium
obtained either by the calcination of ammoniacal slum, or from sul-
phate of aluming, or by the decomposition of alum by cbloride of
barjum; and haviag mixed it with charcoal, introduce the mixtureinto
» stone retort capable of containing about two quarts, and cover it with
o thick layer of cement composed of srgil and iron scales. Place the
retort in a reverberatory furnace, with its neck projecting borizontally
therefrom, from 8 to 5 inches, and connect this neck with a glass
receiver, for the reception of the chloride of aluminium, which is sub-
Limed on the introduction of chiorine. 'This gas is introduced into the
glass receiver by 3 tube of large diameter, made of glass not casily
fusible. The stone retort isheated to a dall red heat, and a corrent of
chlorine (well washed and dricd) is caused to pass therein, Chloride
of aluminium is then freely formed; aud at the expiration of some
hours the receiver will at least contain half n pound of product. When
this chloride is well cooled, it is mixed with its equivalent of melted
and pulverised chloride of sodium, and heat is applied thereto. The
mixture will melt at o temperature below 200° centigrade. It is
introduced into & closed poreelain crucible, divided into two compart-
ments by a percelain partition which does not quite reack to the bet-
tom, and closed by means of a porcelain cover, baving two holes for
the reception of the conductors of the battery. Six or eight pairs of
Bunsen’s plates will suffice to separate the aluminium. If the temper-
ature remeing at 200° centigrade, the metal will be depesited in the
state of powder; and, for the purpose of converting this into a com-
pact mass, pulverised chloride of sodivm is gradually introduced into
the mixture, until the liquid has reached the temperature of the melting
point of silver. After cooling, large balls of aluminium will be found
in the mass, which are caused to unite by throwing them into melted
sea salt. The ingots thus obtained possess all the characterizties of
M. Deville’s alaminium.

Blodes of testing Bullding Materials.

At the last meeting of the American Association for the advancement
of science Prof. Henry read a paper on the modes of tfesting building
materialsandanaccountof themarblesused at Washington, Hebhadbeen
appointed on & committee to test the material offered for the extension
of the Capitol a Washington. The committes had to tske into con-
sideration many minate sources of disintegration, such as that every
flash of lightning produced an apprecisble amount of nitvie acid,
which diffused in yain water scted on the carbonate of lime, and the
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action of dust carried by the wind sgainst the building. The com-
mittee subjected specimens to nctual freczing and nfter several experi-
ments a good method was obtained. It wasfound thatin ten thousand
years one inch would be worn from the blocks by the sction of frost.
Blocks of 13 inch cube were subjected to pressure, and thin plates of
lead, as had been the case in former experiments, being introduced to
equalize apy equalities which might occur in the surface. But upon
experiment it was found that whilo one of these cubes would sustain
60,000 pounds without the lend plates, it would sustain only 30,000
with them. They had therefore to invent n machine to cut the sides
of the block perfectly parallel, when it was found that the marble
which wns chosen for the Capitol, from s quarry in Lee, Massachu-
setts, would sustain about 20,600 poundd to the squareinch. The
mauner of its breaking was peculine,  With the lead plate interposed,
the sides which were free fiest gave way, Jeaving the pressure on two
cones whese bases joined the pintes, and whose apexes met each other,
and that they then yiclded with comparative case. This marble
absarbed water by eapillary attraction, and in common with other
marbles was permeablo to gases. Soon after the workmen commenced
placing it in the walls it exhibited a brownish discaloration although
no trace of it appeared while the blocks remaised in tho stonecutter’s
yord. A variety of experiments were mede with o view 10 ascertsin
the cause of thia phenomenon, and it was finally concluded to be dueto
the previous absorption by the marble of water holding in solution
orgaaic matter, together with tho absorption of snether portion of
water from the mortar. To illustrate the process, he supposed a fine
capillary tube with its lower end immersed in water, whose internal
disweter wis sufficiently smail to allow the Jiguid to rise to the top to
bo cxposed to the atmosphere, Evaporstion would take place st
the upper surface of the column, and new portions of water would
ho drawn up to supply the loss, and if this process were continued any
material which might be contained in the water would be found
deposited at the top of the tube, tho peint of evaporstion. If, how-
aver, the lewer portion of the tube were not furnished with & supply of
water, the evaporation at the top would not take place, and' the depo-
sition of forcign matter would not be exhibited, even though the tube
itself were filled with water impregnated with impurities. The pores
of the marble, so long as the blocks remained in the yard, were in this
Iast condition, but when the same blecks were placed in the wall of the
building tho water absorbed from the mortar at the interior surface gives
the supply ofliguid necessary to earr, *he coloring materials to the ex-
terior surface and depositit there ot the mouths of the pores. The cause
of the phenomenon being kuown, a remedy wasreadily suggested ; the
interior surfaco of the stono was ceated with asphsltum, rendering it
jmpervious to the moisture of the mortar, and the discoloration was
gradually disappearing. In a scries of experiments made some ten
years ago he had shown that the attraction of the particles for each
other of a substance in o Jiquid form was as great as that of the same
substance in a solid form. Conscquently, the distinction between
liquidity and solidity did not consist in o difference fa the attractive
power occasioned dircctly by the repulsion of hent; but it depended
upon the perfect mobility of the stoms, ora lateral cohesion. He
might explain this by sssuming an incipient crystallization of atoms
into molecules, and consitder the first effect of heat as that of breaking
down these crystals and permitting each stom to move freely around
every other.  When this crystalline arrangement was perfect, and no
Iateral motion sllowed in the atoms, the body might be denominated
perfectly rigid. We had approximately an exawmple of thisin cast
steel, in which no slipping took place of the parts on each other, oruno
materinl elongation of the mass; and when a rupture was produced by
» tensile force, a rod of this maferial was broken with s tranverse
fracture of the same size as ibat of the original sectionof the bar. In
this case every atom was separated at cuce from the other, and the
breaking weight might be considered »s s measure of the attraction of
cohesion of the atoms of the metal. The effect, however, was guite
different when we attempted to puill apart @ rod of lead. The atoms
or molecules slipped upon each other. The rod was increased in
length and diminished in thickness untit & scparation was produced,
Instead of lead we might use still softer wmaterials, such &s wax and
putty, until we arrived at & substance in a liquid form. This wonld
stand &t the extremity of the scale, and between extreme rigidity on
the one hand and extreme liquidity on the other, we might find &
series of substances gradually shading from one extremity to another,
According to the views he had presented, the difference in tenacity of
steel and lead did not consist in the attractive cohesion of {he atoms,
but in their carahility of slipping npon each other. From this viewit

£

fsluwed that the form of the material oughi to have some effect upon
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its tenacity, and also that the strength of the article depended in somo
degreo upon the process to which it had been subjected. He had for
instance found that softer substances in which the outer atoms had
frecdom of motion, while the inner ones by the pressure of these
exterior were more confined, broke uncqually, the im}cr fibres, if he
might so call the rows of atoms gave way first and entirely separated,
while tho exterior fibres showed but little indications of & chango of
that kind, If & cylindrical vod of lend, three-fourths of a inch in
diameter woro turned down on & latho in ono part to abuut half an
inch, and then gradually broken by a force eserted in the direction of
its lengtl, it would exhibit a cylindrical Lollow along its axis of half
an inch in length, nnd at least a tenth of an inch in diameter. With
substances of a greater rigidity this efect was less apparent, It ex-
isted, however, even in iron, and the interior fibres of a rod of this
metal might be entirely separated, while the outer surface presented
no appearanco of change. From this it would appear that metals
should never be clongated by mere stretching, but in all cnses by the
process of wiro drawing or rolling. A wire or bar must always be
weakened by a force which permanently increases its length without
at the same time compressingit. Another cffect of thelateral motion of
the atoms of a soft heavy body when acted upon by a percussive forco
with a hammer of small dimensions in comparison with the mass of
metal was that the interior portion of the mass acted as an anvil upon
which the exterior portion was expanded so ns to make it separate
from the middle portions. Prof. Henry exhibited s portion of bar
originally four feet long, which had been hammered in that way 80 as
to produce a perforation through the whole length of its axis rendering
it a tube. This fact appeared to him to be of great importance in &
practical point of view, as it might bo connected with many of the
lamentable accidents which had occurred in the breaking of the axles
of locomotive engines. Theso ought in all cases to be formed by rolling
and not with the hammer.

CANADIAN

INSTITUTE.
Couuancil Meeting—September 8thy 1855,

The following gentlemen were provisionally* clected members of the
Institute :—

Jobn Wilson, M.P.P..cceeiienirviveereiecreasernses London.
S. V. Wolcomb..oee wueciierenesveccsccss sssense oo Hamilton,
Romeo H. Stephens .... «... Montreal,
Dr. Thomas Cawdry....... .. «.s Cobourg,
Rev. Mr. Geikieooeveereeniieanvnsceseacsnneneseense Toronto.
William Hind ... ceene «“
Geoffrey B, Hall ... .viveueeeecireescannsesesse oo Nanticoke.
William MErcer .o cieeeseranscsseserernaesnesensee Simcoe,

* During the intorval betweon the Sessions of the Instituto, gentlemen desirous of
hecoming members may be provisionally elected by the Council, when duly pro
and their election confirmed at the first ordinary meeting of the Institute in en-
saing Session. The formal election of members can only take place at an ordivary or
goeneral meeting .f the Institute,
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The following draft of a Circular from the Council addressed to tho
members, on the subject of a Building, was submitted, approved of,
snd copies ordered to be distributed :—

CIRCULAR FRUM THE CUUNCIL OF THE CANADIAN INSTITUTE.

The anticipated removal of the seat of Government to Toronto, and
the consequent cjectment of the Canadian Institute from the rooms
allotted to them in the old Government House, Las forced on tho atten-
tion of the Council the nccessity of providing accommodation for the
Institute in a building suited to the purposes for which it is established,
and to the position which it has alveady achieved as a Provincial Sci-
eatific Institution.

In taking tho requisite steps for this purpose, one great difficulty
has been removed—Dby the gift of G. W. Allan, Esq., of a valuable site
in Pembroke Strect, on tho Moss Park Estate; and, on application
being made to the Government, two successive grants of £500 cach
have since becn made in aid of the Building Fund,

Under these very favourable circumstances, the Council have deter-
mined upon appealing to tho Members of the Institute, as well as to
all persons likely to feel an intercst in tho success of the first purely
scientific Institution founded in Upper Canada. The Council antici-
pate that at least £500 may be thus readily obtained, thereby increas-
ing the Building Fund to £1500, and providing a sum which will
justify them in commencing immediate operations,

The building which tho Council propose to erect, is designed with &
view to additions hereafter, so as ultimately to provide accommodation
for the Muscum, Library of Reference, Reading Room, and apartments
for transacting the ordinary business of the Socicty ; the present cost
not to exceed £2,500.

It is proposed that the subscriptions be paid either at once or in the
following manner—one-fourth immediately, and the remainder at six,
twelve, and cighteen months thereafter; the mode of payment beingat
the option of the donor.

Gentlemen proposing to subscribe are requested to transmit their
names, with their remittances, or a statement of the amounts they in.
tend to subseribe, to the Treusurer, JAMEs i &vENsoN, Esq., Bank of
Montreal, Toronto, as speedily as possible, in order to enable the
Council to commence the building without delay.

Building Committee.—G. W. Allan, Esq.; D. Wilson, L.L.D,; H.
Croft, D.C.L. ; and F. W. Cumberland, Esq.

Toronto, September 4th, 1855,

The Seccretary submitted a letter, dated 6th September, 1855, from
E. Chads Hancock, Secretary of the Toronto Athenmum, enclosing
certified copies of two resolutions of that body, authorizing its imme-
diate amalgamation with the Canadian Institute, and the transfer to
the latter of certain portions of its Library and Museum.

Donations since August 1sty 1855,
From the Uxitep StatEs Patest Orrick, Washington.
Report of the Commissioners of Patents, year 1854. Arts and Manu-
factures, Vol. IL., Nlustrations.
From the SoCIETIES, through Mr. ROWSELL.
The Quarterly Journal of the Geological Society, Vol. XL, Part2,
No. 42, May, 1855.
The Journal of the Royal Geographical Society, with Maps and
Tlustrations. Vol. 24, 1854.
From Dr, JosEPH WORRMAN.
Insanity of King Georgo III.; Dr. Ray.
From the AUTHOR, through Dr. CREWETT.
Map of the Province of Canada, and the Lower Colonies, showing
the connection by steam navigation with the United States and with
Europe, by the route of the great Lakes, and showing also the connection
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by Railroads andCanals with the New England and the North-western
States of tho Union, prepared for the Canadian Commissioners of the
Paris Exhibition, by Thomas C. Keefer, C. L.

Mercator's Projection, with the Great Circle {shortest sailing] or air
lines, itlustrating the directions and capacities of the River St. Law-
rence, from Lake Erio to the Atlantic, as a means of communication
between Europo and the commercial centre of the Great West; show-
ing also, the extension of the Northern Pacific railway route through
Canada to the nearest Atlantic sea-port at Montreal. Prepared for
the Canadian Commissioners of the Paris Exlibition, by Thomas C.
Keefer, C.1.

From J. M. Streer, Esq.

Report on tho Ningara Railway Suspension Bridge, by John A.

Roebling, C.E.

Mr. Allan baving intimated that, in view of the possible extension
of the contemplated Iustitute building on I'embroke Strect, he proposed
tJ add to his gift of a frontagoe on that strect of ninety feet, a further
donation of frontage northward of sixty-four feet.

It was resolved—That the Council gratefully accept of the valunblo
addition, and instruct the Seccretary to record on the Minutes their
cordial thanks for this further prouf of his generous interest in tho
advancement of the Institute.

CANADIAN INSTITUTE BUILDING.

The attention of Members of the Institute is respectfully called to
the Circular whick will bo found in the foregoing extracts from the
Minutes of Council. The present position of the Canadian Justitute is
such a3 to warrant the Council in taking immediate steps for the crec-
tion of a suitable building, in which ample accummoudation for a
Museum, Reading Room, ana Library of Reference may be provided.
G. W, Allan, Esq., has increased his former valuable gift of a building
site, 90 feet by 140, to one possessing a frontage on Pembroke Street
of 154 fect and a depth of 140 feet. This munificent donation will
allow of the construction of a building designed to admit of successive
additions, as the means and material of the Society inocrense. The
present number of names of members on the books of the Institute
exceeds four hundred, and on the completion of several matters of de-
tail, connected with the amalgamation of the Toronto Athensmum with
the Institute, the Library of Reference will contain about fiftcen
hundred volumes. The progress of the Museum has been necessarily
slow, owWing to the state of uncertainty in which the Institute has been
placed with respect to the necessary accommodation for the Models,
Birds, Minerals, Geological Specimens, Inscets, &e., already accumu-
lated. The condition and prospects of the Institute being thus far ex-
tremely favorable, it is to be hoped that members will not allow the
present valuable opportunity of giving material assistance to the
building fund, to pass by unheeded.

Twentye=fifth Meeting of the British Association for the
Advancement of Science.—Glasgow, 1555,

The Annual General Mecting for the present year of the members of
the British Association, opened in the City of Glusgow on the 12th
September, and continued until the following Monday (17th). The
Menbers present included about 1200 Gentlemen and 500 Ladies. The
Financial condition of the Association is represcnted as very favour-
able, The President’s address was delivered in person by the Duke of
Argyll. The next meeting is to be held in Cheltenham.,

The following office-bearers were elected for the ensuing year:
—President, G. R. Daubeny, M.D.; Vice-Presdents,, The Earl of
Ducie, The Bishop of Gloucester, Sir Roderick 1. Murchison, B, Baker,
Esq., The Rev. F. Close; Secretaries, Capt. Robertson, R.A., R.
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Beamisl, Esq., W. Hugall, Bsq.; Treasurers, J. Webster, Lsy, J. Al
Gardaer, Esq.

The tollowing abstracts of papers read at the different Sections are
from the Athenacum.

On the Cunciform Inscriptions of dssyria and Babyloma, by Colo-
nel Rawrinsox.—Col. Rawlinson began by saying he feared tho
vastuess, a3 well as to a great extent the novelty, of the subject would
prevent him doing it anything like justice in the very limited time he
had at ns disposul.  The excavations which had been carried on in
Assyria and Buabylonia had been continued through six or seven years
—tliey had ranged over tracts of country 1,000 mules in extent—the
ninrbles excavated would be suflicient to Jond threo or fonr ships, and
the hstorical information contained in themn would cxceed ten thou-
sand voluwes in clay. Of course, in dealing with such a subject he
could ouly select a portion of it,—and even of that he could only com-
munieate the heads.  The part to which he wished to direct their
attention was the Cuneiform Inscriptions. This phirase merely signified
the wedged-shaped form of writing, and was not employed in any
particular language or by ono particulur nation. The cunciform
wstem of letters was o specics of picture-writing, invented, notby the
semitic inkinbitants of Babylon, but by those who preceded them.
T'his writing was, however, reduced by the Scmitic race to letters, and
adapted to the articulation of their language. Their wmode of writing
consisted of several clements.  There was the ideographic, or picture-
writing, and the phonetic, which was eqivalent to the alphabet of their
language. He had been fortunately able to obtain among the ruins of
Nmeveh o tablet which actually exinbited tho several developrents of
this system of writing into a vegular alphabet. The cuneifoim inscrip-
tions were divided into three branches—.Persian, Scythic, aud Assyrinn;
—and it was on the third of these that he wished to say a few words.
He then proceeded to explain how the decipherment of these inscrip-
tions had been obtained. About twenty years ago Lis attention had
been directed to a series of inscriptions in cuneiform charuacters on a
rock at BehistGn, near Kermaixbah. The tablet was divided into
thrce compartments, giving three different versions of the same
inseription, and on the simplest of these, the Persian, he set to work,
and tound by comparing it with the two others that they corresponded,
with the exception of two or three groups, from which, on fwither
mvestigation, he made out—Hystaspes, Darius, and Xerxes. By
means of these proper names he obtained an insight into the Persian
a'phabet, and by analyzing the names of the ancestors of Darius and
Hystaspes, and obtaining a list of the tributary provinces of Persia,
he managed to form the alphabet. This was, however, but the first
step ; the great »bject heing to decipher the Assyrian inscription, and
this could only be done by comparing it with the Persian. The tablet
was situated on the face of the rock, 500 feet from the ground, with a
precipice above it of 1,200 feet, and, in order to reachit, it wasncces-
sary to stand on the top rung of a ladder placed almost perpendicular,
Nor was this all, for there was still the Babylonian to be copied, and
it was engraved on the overhanging ledge of rock, which there was no
means of reaching but by fastening tent-pegs into the rock, hanging a
ropo fromn one to the other, and, while thus swinging in mud-air,
copyng the inscription. An insight into the system of writing being
thus obtained, the fortunate discovery of the ruins of Nineveh furnished
a great mass of documents to which it might be applied. Whercver
they had found tumuli, or any appearance of & ruiu, trenches were
sunk, galleries opened, and in almost every case they came upon the
remains of inscntbed tablets. Whether it was the king who wished to
issue a bulletin, or a shopkeeper to make up his accounts, the same
process had to be gone through of stamping it on clny tablets, The
decipherment of these inscriptions led to important results in an
ethnological point of view, both as indicating the race to which the
writers belonged, and affording important information with reference
to the habitat of races and their migrations, Among the many poiuts
which they were now enabled satisfactorily to settle, he alluded to the
connexion between the Turanian and Hamic families, and to the occu-
pation of Western Asia by the Scythie, and not the Semitic race. Ie
also mentioned that from iLc inscriptions he believed it would be
shown that the Qucen of Sheba came from Idumea. As to the
advantages conferred on geography by these discoveries, he would not
attempt to give in detal the ramifications of geographical knowledge
which had been thus obtained. He would proceed to the most inter-
csung and important branch of the subject, the historical. An erro-
neous unpression was at one time in circulation that the information
obtained from the inscriptions was adverse to Scripture. But so much
was it the reverse of this, that )f they were to draw up a scheme of
chronolfogy from the inscriptions, without having seen the statements
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of tho Scriptures, they would find it coincide on cvery important
point.  ‘The excavations at Chaldea furnished them with inscriptions
showing the names of kings, their parentage, the gods they worstapped,
tho temples they built, the cities they founded, and many other parti
culars of their reign. 1e then mentioned somo circumstances with
reference to the mound at Birs-Nimroud, which he had recently
uncovered, and which he found laid out in the form of seven terraces.
These wero arranged in tho order in which the Caldeans or Sabeans
supposed the planetary sphores were arranged, and each terrace being
puinted in different colours, in order to represent its respective planct.
Another curious circumstanco with reference to this excavation was
tho discovery of docutnents enclosed in this temple. From the appear-
ance of the place, ho was cnabled at once to say in what part they
were placed, and on opening the wall at tho plnce ho indicated, his
workmnien found two fine cylinders. 1le also mentioned another small
ivory cylinder which ho had discovered, and round which were
engraved mathematical figures, 8o small that they could bardly be seen
with the naked eye, and which could not have been engraved without
the aid of a very strong lens. In cencluding, he said that before the
British Association met next year, ho hoped to be able to bring before
them the decipherment of scveral highly importaut inscriptions.

On the less-known Fossil Floras of Scotland, by Mr. Hueu MiLLER.
—S8cotland has its four fossil Floras: its Flora of the Old Red Sand-
stone, its carboniferous Flora, its oolitic Flora, and that Flora of ap-
parently tertiary age, of which His Grace the Duke of Argyll found
so interesting a fragment, overflown by the thick basalt beds and trap
tuffs of Mull. Of these, the only onc adequately known to tho geolo-
gist is the gorgeous Flora of the coal-measures, probably the richest,
in at least indwvidual plants, which the world has yetscen. The others
are all but wholly unknown; and the Association may be the more
disposed to tolerate the comparative meagreness of the few brief re-
marks which I propose making on two of their number—the Floras of
tho Old Red Sandstone and the oolite—from the consideration that
the meagreness is only too truly represcntative of the present state of
our knowledge regarding them, and that if my descriptions be scanty
and inadequate, it is only because the fucts are still few. How much
of the lost may vet be recovered I know not; but the circumstances
that two great Floras—remote predecessors of the existing one—that
once covered with their continuous mantle of green the dry land of
what is now Scotland, should be represented but by a few coniferous
fossils, a few cycadaceous fronds, a few ferns and club mosses, must
serve to show what mere fragments of the past history of our country
we have yet been able to recover from the rocks, and how very much
in the work of exploration and discovery still remains for us to do.
We stand on the further edge of the great Floras of by-past creations,
and have gathered but a few handtuls of faded leaves, a few broken
branches, a few decayed cones. The Silurian deposits of our country
have not yet furnished us with any unequivocal traces of a terrestrial
vegetation. Prof. Nicol, of Aberdeen, on subjecting to the microscope
the ashes of a silurian anthracite which occurs in Pecbles-shire, de-
tected in it minute tubular fibres, which seem, he says, to indicate a
higher class of vegetation than the algre; but thes: may bave belonged
to a marine vegetation notwithstanding. Associated with the earliest
ichthysic remains of the Old Red Sandstone, we find vegetable orga-
nisms in such abuadance, that they communicate often a fissile cha-
racter to the stone in which they occur. But, existing as mere carbon-
accous markings, their state of keeping is usually so bad, that they
tell us little else than that the antiquely-formed fishes of this remote
period had swam over sea-bottoms darkened by forests of algm. The
immensely developed flagstones of Caithness scem to owe their dark
colour to organic matter, mainly of vegetable origin. So strongly
bituminous, indeed, aro some of tue beds of dingier tint, that they
flame in the fire like slates steeped in oil.  The remains of terrestrial
vegetation in this deposite are greatly scantier than those of its marine
Flora; but they must be regarded as possessing a peculiar interest,
as the oldest of their class in, at least, the British Islands, whose true
place in the scale can be satisfactorily established. In the flagstones
of Orkuney there occurs, though very rarely, a minute vegetable orga-
rism, which I have elsewhere described 2s having much the appearance
of one of our smaller ferns, such as the maidenhair spleenwort or
dwarf moonwort. But the vegetable organism of the formation, indi-
cative of the highest rank of any yet found in it, is a true wood of the
cone-bearing order. I lnid open the nodule which contains this speci-
men, inone of the ichthyolite beds of Cromarty, rather more than
eighteen years ago; but, though I described it, in the first edition of
a little work on “The Old Red Sandstone’ in 1841, as exbibiting the
woody fibre, it was not until 1845 that, with the assistance of the op-
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tical lapidary, I sulijected its structure to the test of tho inicroscope.
It turned out, as L anticipated, to be the portion of a tree; and on
my submitting the prepared specimen to one of vur highest authorities,
the late Mr. Willinm Nicol, be at onco decided that the * reticulnated
texture of the transverse section, though sumewhat compressed, clearly
indicated a coniferous vrigin.”" I may add, that this most ancient of
Scuttish liguites prescated several peculiarities of structure. Liko
somo of the Araucarinns of the warmer latitudes, it exhibits o lines
of yearly growth: its medullary rays are slender, and comparatively
inconspicuovus; and the discs which mottle the sides of its sap cham-
bers, when viewed in the Jungitudinal section, are exceedingly minute,
and are ranged, so faras can bo judged in their imperfect stato of
keeping, in the alternate order peculiar to the Araucarians. On what
perished land of the early Palicozoic ages did this venerably antique
tree cast root and flourish, when the extinct genera Pterichthys and
Coccosteous were enjoying life by millivns in the surrounding scas—
long cre the Flora or Fauna of the cont measures had begun to be?
The Cnithness flagstones have furnished ono vegetable organism ap-
parently higher in the scale than those just described, in a well-
marked specimen of Lepidodendron, which exhibits. like the Arauca-
carian of the Lower Old Red, though less distinctly, the internal struc-
ture. It was found alout sixteen yeuwrs ago in & pavement quarry
near Clockbriggs—the last station un the Aberdeen and Forfar rail-
way—as the traveller approaches the latter place from the north.
Aborve this grey flagstone formation lies the Upper Old Red Sandstone,
with its peculiar group of ichthyic organisms, none of which seem spe-
cifically identical with thuse of cither the Caithness or the Forfarshire
beds; for it is an iuteresting circumstance, suggestive surely of the
vast periods which must have elapsed during its deposition, that the
great Old Red system had its three distinet platforms of organic exis-
tence, each wholly dificrent from the others. Generically and in the
group, however, the Upper fishes much more closcly resemble the
fishies of the Lower, or Caithoess and Cromarty plattorm, than they
do those of the Forfurshire and Kincardine one. In the uppermost
beds of the Upper Old Red formation in Scottand, which are usually of
o pale or light yellow colour, the vegetablo remanins again becomo
strongly carbonaccous, but their state of prescrvation continues bad—
too Lad to admit of their determination of cither species or genera;
and not until we risc a very littlo beyond the system do we find the
remains of a Flora eitber rich or well preserved.  But very remarkablo
is the change which at this stage at once occurs. We pass at a singlo
stride from great poverty to great wealth. The suddenness of the
change seems suited to remind one of that experienced by the voyager
when, after traversing for many days sume wide expanse of ocean,
unvaried save by its banks of floating sea-weed, or where, occasionally
and at w.de intervals, he picks up some leaf-bearing bough, or marks
some fragment of drift-weed go floating past, he enters at length the
sheltered lagoon of some coral island, and sees all around the deep
green of a tropical vegetation descending in tangled luxuriance to the
water's edge—tall, erect ferns, and creeping Lycapodacese; and the
pandanus, with its acrial roots and its screw-like clusters of narrow
leaves; and high over all, tall palms, with their buge pionate frouds,
and their curiously aggregated groups of massive fruit. In this noble
Flors of the coal-measures much still remains to be done in Scotland,
Our Lower Carboniferous rocks are of immense development; the
limestones of Burdie House, with their numerous terrestrial plants,
occur many hundred feet beneath our mountain lime.tones; and our
list of vegetable species peculiar to these lower deposits is still very
incomplete. Even in those higher carboniferous rocks with which tho
many coal workings of the country have rendered us comparatively
familiar, there seems to be still 2 good denl of the new and the un-
known to repay tho labour of futurve explorers. It was only last year
that Mr. Gourlie, of this city, adled to our fossil Flora a new Volk-
mannia from the coal-field of Carluke; and I detected very recently
in a neighbouring locality, though in but an indifferent state of keep-
ing, what seems to be n new and very peculiar fern. Thero is 4 Stig-
maria, too, on the table, very ornate in its sculpture, of whick I have
now found three specimens in a quarry of the coal-measures near
Portobello, that bas still to be figured and described.  In this richly-
ornamented Stigumaria the characteristic arcole present the ordinary
aspect; each, however, forms the centre of a sculptured star, consist-
ing of from eighteen to twenty rays, or rather the centre of a sculptured
flower of the Composite order, resembling a garden daisy. The minute
petals—if we are to accept the latter comparison—are ranged in three
concentric lines, and their form is irregularly lenticular. Even among
the vegetable organisms already partially described and figured, much
remains to be accomplished in the way of restoration. The detached
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pinnwo of a fern, or a fow fragments of the stems of Uledendron or
Sigillaria, give every inndequate ideas of the plants to which they had
belonged in their state of original entircness.

Ecperimental Observations on an Electric Cable, by Mr. WiLnmay
Winitenousk.—After referring to the rapid progress in submariue te-
legraphy which tho last four years have witnessed, Mr. Whitchouse
said that he regarded it as an cstablished fact that the nautical and
engineering ditticalties which at first cxisted had been already over-
come, and that the experience gained in submerging the shorter
lengths had cnabled the projectors to provide for all contingencies af-
fecting the greater. Tho author then drew the attention of tho Section
to n series of experimental obsorvations which he had recently made
upon the Mediterrancan and Newfoundland cables, before they sailed
for their respective destinations, These cables contained an aggregate
af 1,125 miles of insulated electric wire,—and the experiments wero
condzcted chiefly with reference to the problem of the practicability of
establishiag electric communications with Indin, Australia, and Ame-
ricn. The results of all the experiments were recorded by a steel
stylo upon clectro-chemical paper by the action of the current itself,
while the paper was at the same time divided into seconds and frac-
tional parts of a second by the use of a pendulum. This mode of
operating admits of great delicacy in the determination of the results,
a3 the seconds can afterwards be divided into hundredths by the use
of a *vernicr,” and the result read off with the same facility as a
barometric observation. Enlarged fac-similesof the electricautographs,
a8 the author calls them, were exhibited as diagrams, and the actual
slips of eclectro-chemical paper wero laid upon the table. The well-
known cffects of induction upon tho current were accurately displayed ;
and contrasted with these were other autographs showing the effect of
forcibly discharging the wire by giving it an adequate charge of the
opposite clectricity in the mode proposed by the author. No less
than cight currents—four positive und four negative—were in this way
transmitted in a single second of time through the same length of
wire (1,125 miles) through which a single current required a second
and o half to discharge itself spontaneously upon the paper. Having
stated the precautions adopted to guard against error in the observa-
tions, the details of tho experiinents were then concisely given, includ-
ing thoze for ** velocity,” which showed a much higher rate attainnble
by the magneto-clectric than by the voltaic current. The author then
recapitulated the facts, to which he specially invited attention :— First,
the mode of testing velocity by the use of a voltaic current divided
into two parts (a split current), one of which shall pass through a
graduated resistance tube of distilled water, and a few feet only of
wire, while the other part shall be sent through the long circuit, both
being made to record themselves by adjacent styles upon the same
glip of electro-chemical paper. Second, the use of magneto-electric
¢ twin-currents,” synchronous in their origin, but wholly distinct in
their metallic circuits, for the same purpose, whether they be made to
record themselves direct upon the paper, or to actuate relays or re-
ceiving instruments which shall give contacts for a local printing bat-
tery. Third, the effects of induction, retardation of the current, and
charging of the wire, as shown autographically; and contrasted with
this—fourth, the rapid and forcible discharging of the wire by the use
of an opposite current; and hence—fifth, the use of this as a means of
maintaining, or restoring at pleasure, the electric equilibrium of the
wire. Sixth, absolute ncutralization of currents by too rapid reversal,
Seventh, comparison of working speed attainable in a given length of
wire by the use of repetitions of similar voltaic currents as contrasted
with alternating magneto-electric currents, and which, at the lowest
estimate, seemed to be seven or eight to one in favour of the latter.
Eighth, proof of the co-existence of several waves of electric force of
opposite character in a wire of given length, of which each respectively
will arrive at its destination without interference. Ninth, the velocity,
or rather amount of retardation, greatly influenced by the energy of
the current employed, other conditions remaining the same. Tenth,
no adequate advantages obtained in a 300-mile length by doubling or
trebling the mass of conducting metals. The author, in conclusion,
stated his conviction that it appeared from these experiments, as weil
us from trials which he huad made with an instrumeut of the simplest
form, actuated by magneto-electric currents, that the working speed
attainable in 2 submarine wire of 1,125 miles was ample for commer-
cial success. And may we not, he added, fairly conclude also that
India, Australin, and Americs, are accessible by telegraph without the
us%] of’wircs larger than those commonly employed in submarines
cables?

Remarks on the Chronology of the Formations of the Moon, by Prof.
Nicror.—Prof Nichol stated that, through the munificence of the
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Marquis of Breadalbane, he had been enabled to bring to bear on the
delicate inquiries, whose commencement he intended to explain, & very
great if not a fully adequate amount of telescopic power. A speculum
of twenty-one inches, originally mado by the late Mr. Ramage with
the impracticable focal length of fifty-five feet, had, at the expense of
that noble Lord, been re-ground, polished, mounted as an equatoreal,
and placed in the Glnsgow Obscrvatory, in its best state only about
six weeks ago. Prof. Nichol showed some lunar photographs, which
indicated the great light with which the telescope endowed its focal
images, and entered on other details as to its definition. The object of
tho present paper isthe reverse of speculative. It aims to recnll
from incre speculation, to the road towards positive inquiry, all oo-
servers of the lunar surface. To our satellite hitherto those very ideas
have been applied, which confused the wholo early epochs of our ter-
restrial geology, the notion, viz., that its surface is a chaos, the result
of primary, sudden, short-lived and lawless convulsion. We do not
now connect tho conception of irregularity with the history of the
earth :—it is the triumph of science to have analyzed that apparent
chaos, and discerned order through it all. The mode by which this
has been accomplished, it is well known, has been the arrangement of
our terrene mountains according to their relation to time: their rela-
tive ages determined, the course of our world seemed smooth and
harmonious, like the advance of any other great organization. Ought
we not then to attempt to apply a similar mode of classification to the
formations in the moon,—hoping to discern there also a course of de-
velopment, and no confusion of manifestation of irregular convulsion ¢
Prof. Nichol then attempted to point out that there appearcd a practi-
cal and positive mode by which such classification might be_cffected.
It could not, in so far as he yet had discerned, bo accomplished by
tracing, as we had done on earth, relations between lunar upheavals
and stratified rocks; but another principle was quite as decisive in
the information it gave, viz., the intersection of dislocations. There
are clear marks of dislocation in the moon—nay, the surface of our
satellito is overypread with them. These are the rays of light, or
rather bright rays, that flow from almost all the great craters as their
centres, and are also found where craters do not at present appear.
Whatever the substance of this highly reflecting matter, it is evidently
no superficial layer or stream, like lava, but extends downwards a
considerable depth into the body of the moon. In short, we have no
likeness to it on earth, in the senso now spoken of, except our great
trap and crystalline dykes. Itscemed clear, then, that theintersection
of these rays are really inters. tions of dislocations, from which we
might deduce their chronology. Can tho intersection, however, be
sufficiently scen?—in other words, is the tclescope adequate to deter-
mine which of the two intersecting lines has disturbed or cut through
the other? Prof. Nichol maintained the affirmative in many cases,
and by aid of diagrams, taken down from direct observation, itlustra-
ted and enforced his views.

Note on Solar Refraction, by Prof. Ptazzr Suyri.—Amongst other
interesting and important consequences of the dynamical theory of
heat, Prof. W. Thomson baving deduced the necessity of a resisting
medium, the condensation of this about the sun, and a consequent re-
fraction of the stars scen in that neighbourhood, Prof. Piazzi Smyth
had endeavoured to ascertain by direct astronomical observation
whether any such effect was sensible to our best instruments, Owing
to atmospheric obstructions, only three observations, yielding two re-
sults, had been yct obtained; but both these indicated a sensible
amount of solar refraction. Should this effect be confirmed by more
numerous observations, it must have important bearings on every
branch of astronomy; and as the atmosphere at all ordinary observa-
tories presents almost insuperable obstacles, the author pointed out
the advantage of stationing a telescope for this purpose on the summit
of a high mountain.

ErratuM.—Tho Lithographer of the Map of tue Township of Col-
chester, which accompanied the conclusion of Major Lachlan’s paper
in the last number of the Journal, has introduced an error in the
direction of one of the Canoe Canals, which we take tlus opportunity
of rectifying., Instead of running straight through Round Marsh and
Long Marsh, it should run duae north along the borders of Long Marsh
as far as the 8th Concession, and then across Roach’s Marshk only,
until it approached the River Canard. A draic from Round Marsh
into the Canoe Canal will accomplish all that is required with respect
to the drainage of Round Mursh.



Monthiy Moteorological Registery at the Provincial Magnetical Observatory, Torontoy Canada Weste—Angusty 1855,

Latitude, 43 deg. 39.4 min, North, Longitude, 79 deg 21. min. West. Elevation above Lake Ontario, 108 feet.

Barom. at temp. of 32 deg.}| Temp. of the Air. | Mean || Tension of Vapour. Illumid‘y of Air. Wind, i
Ten;p. g N Rain
or —| Mecan [Mean] in
o 10 612 | 10 of the {| G 10 I 6(2]10 iDircct. Vel's|Inch.
2 6a.M.]2 pon| oy | Mean. || A l'..\x.| .M. 3N Averagell Aot | BoX. | PO | 0N “:\.)l rM{EaM'N G AL (2 e lOp.M.n
-] O I o “_ - | ” Tl
1{29-701|29-688{29-682{29-686 || 68-7; 737, 67-8 70'9 + 3.9 1(0686/0-674/0-659{0-603., 87| -84| -85{ 83 N b E| E b S| Calm .E 26 N 4-12 "
21 ‘Tl 719l 724 <716 | 67-8) 79-0, 69-371-8) 4. 40 I} -656] 642} 642} -627 . 85) ¢7) 92| SBYNELNM B L SIN L E E 13 8 478} ..
8| -760] -701| -618 -685 || G7°6] 82-1) 69-7(74-7| - 78 || 696} -T11| 600} -665. 92| 67 85 81N b W[ B S W W17 8| 4:74(0-016
4] 619 667 695 -b93 y 71-4 761 70-4{72-8 4- 59 [{ 668 «738| -644) -G81., 89! 87| 89| 87WbL N| 8 |Eb NS 10 E| 4-16/0-380
6| 691 626 — | — 637 :3-7! — -t - 478| 626 — | — . 84| 60| —| —|NNE[E b S[NWDNIN 17E| 614 ...
6| -629] -664] <611 -b676 || 62:1 76~2| 65+7/68+8| - 20 || 416 -600) 616| 469, 76; 67| 84 THIN b W SLW| N iN43W| 6-83] ...
7| 695 -G1& -801 673 || 66§ 72-7| 61-7(66°31 — 1-4 || 410} 566 -387) -434 91| 71| 72| 72| NW | NE |[Eb N B 32 N{ 9-47/0-020
8| 746 -564U] 294 501 || 61:6 68-6] 67-1/656-6} — 11 | -433| 482 -616| -609, 82| 72| 96| 83ISELE[ E [ESE .E 12 N{ 7-88(0-095
o <143 -167 -295| -204 ;| 72:0| 753, 63-5/69-8] -4~ 31 [} 678| -488| -466| -5610, 89| 5¢| 80 73} SW| W WV W2N(169] ..
10} -417] -49) -682( -502 || 67-8 672 66-4|60-8] — 5-7 {| -347| -364] -282( -320. 74] Gu| 64] 62 W [(WOLN|NbLW W36N| 821 ...
11 639 -66Y 660 -G58 || 64-6| 68-Gj 62-1(62-T) — 37 || -311] -444) -463} 432, 74| 66| 85 Ti|| NE |ESE[EbN [E 11 § 6-79] ...
12| 686 -680] — — 649 721 — | — —_— 524 787 — | — 1. 871 97| —| —INEDBE|SbW| W W11N| 6:34{0-616
18 777 <777] -802] <786 || 625 76-1; 60-3166-1| — O-1 || -428} 524 -276| 408, 77| 60| 63| 63;N N W| N W [NWDN N40W| 6-67| ...
14| -837 -800] -762{ -793 || 61-8{ 70-4, 61-5:64-4| — 1-8 |{ -284f -514] -389] -396: 63| 72| 73} GTINN W[ § N N 9 w{ g1l ...
16| <716 -492] -447] 638 || 54-2| 76-2, 68-6/67-8 4 16 || -868] -633| -673| -617 8Y| 63| 85 78| NLE|SLE| SW iS 17 Ej 5-13/0-2956
16| -866] -366] -428| -877 || 65-0| 80-1, 63-6/69-1| -}- 81 || 669} 594] 364 -497 93| 64 62 T1SW bS|SWbLWI N W W17 N| 9-06|tnap.
17 424 -502] <714 660 || 66-4] 64-8, 61:1)66-9] — 9-0 || +264] -218| -289} -260, 59] 36| 79| 69 IWb N W W o W 15460086
18| -808] -87:] 027 878 || 47-0| 62:6, 60-0|63-9) —11-9 i| 267 -271] -264] -263, 84| 44| 72 66;;W N WINWbW|N b W (W35N( 8-39] ...
19/30-019% -936] — —_— 466 02-5] —_ |- — 281 860 — | — | 77/ 63| —| — i NN WSEbS| E -E428| 445] ...
20{29-915 841 797 -846 || 63-5| 72-6; 60-3[61-7| — 8-8 || +316| 488} -447| -409, 75| 63| 87 TG|NDE{SSE[SSW.SGE| 4.92] .
21 779l 707 -711] -780 || 65°6] 77-2| 62:1,66-5| - 1-0 || -410] -561| -496| -493] 95| 50| 01 79| N E S [SSWiS13W; 690
22| -714| -648) -577 -G4l || 60-1] 70-4| 63-0/66-6] -t 0-3 || -464) -634| -517| -513; 91| 1| 89] 84} Calm.|ELS(Eb N E8S|{ 371
23 -508| 460 -608] 491 || 62:5) 71-9; 61:3/64-0] — 0-3 || 513} -605] 384} -507, 94| 80} 72 BHINDE| SW (N N WuN44W} 3-88
a4 552 665 -61) -581 [| 64:6] 78-0; G1-4{64-6) — 04 [| -310} -485) -459] -420.. 74| 58] 8! TAWDBN| S |SbW.SI0W| 5-74] ...
26| 707 676 -628] -6G5 || 689 72-7| 63-2/65-6| 4 0-8 || -425| -499) -529} -457) 87| 64| 94| 8:ISS W E b S Caim (E 11 §| 3-61
26| 610 739} — | — 61:2] 668 — | — | — 4831 465) — | — | 91| 71} —| —I, Calm.|NNW|Nb E.IN14W| 095 ..
97l 04y 875 -823] 875 || 48:5) 59-7) 48-8]52-9) —11-4 || ‘215] +209] -273) 2566, 64] 54] 80} 65N b E|{ESE|{N b W E 42 N{ 7-8¢
ag| -810{ -770| -687] -768 || 46-7| 65-3] 49-2156-6] — 86 || -235] -818| -302| 200 74| 62} 88) 6% N [(SLE| SE S 42 E| 4.6¢] ...
29 604 -446] 603 -566 || 45-9| 68:2| 60-7/60-9] — 3-0 || 276] 623 -37¢&| -395: Q0| T& 72 T6l W (SSW|NVW (E 6 S[11-6¢|(nap.
30] ‘856 -87Y -037} -B97 || 50-4] 62:2| 50:6/54-2| — 9-4 |} -29!| -290] -271f -274| 81| 53| 75| 67N WISLE[ N N6 W] 7-54] ...
81 970 <941 762 865 }| 47-9] 61-1| 656-8|56-1 — 72 [} -267] -361| -396) -352. 81| 6¢( 93| TUNEbLN|E S E{E b N.E12 N} 4-64{Inap.
M| 29-672139-642120-650129-653 || 58-2 712, 61-0{64-1| — 1-7 ||0-403(0-18G]0-43613-433 .~82; 64| B) 74l 528 | 1025 | 506", W 27 N| 69711465
lighest Barometer...... 80-019, at 6 a.m. on 19th } Monthly range: city of the wind, from G6-12 to 6.18 a.m. attained the rate of 75-0 miles

Lowest Barometer....... 29-130, at 8 a.m. on 9th 0-889 inches.

Highest registered temperature 83°-5, at p.m., 8rd } Monthly range:

nowest registered temperature 40°:0,at a.m. on 19th 43°-5.

Mean Maximum Thermometer..oceieeeee 74°-61\ Mean daily range:

Mecan Minimum Thermometer....e.s vovve. 54°:09 20.562

Greatest daily range.........34°-2, from p.m. of 16th to a.m. of 17th,

Least daily range ...........8°:8, from p.m. of 8th, to a.m. of 9th.

Warmest day....... 3rd. Mean temperature ......74°-67 \ Difference,

Coldest dag......... 27th. Mean temperature......52°-98 { 21°74.

Greatest intensity of Solar Radiation, 98°:4 on p.m. of 4th | Range,

Lowest point of Terrestrial Radiation, 30°-2 on a.m.of 19th y 68°:2.

Aurora observed on 5 nights: viz. on 4th, 14th, 17th, 18th and 23rd.

Possible to see Aurora on 24 nights. Impossible on 7 nights,

Raining on 7 days. Raining 81 hours; depth, 1-455 inches.

Mean of Cloudiness, 0- 44.

Thunder storms cccurred on the 4th, 16th, and 81st.

Sheet lightning observed on the 8th and 15th,

In observing for the periodic appearunce of Meteors considerable
numbers were noted on the nights of the 11th and 13th.

Sum of the Atmospheric Current, in miles, resolved into the four Cardinal
directions.

North. West. South. East.
1795-01 1899-31 1443 82 1208-52
Mean direction of Wind, W 27° N. Mean velocity 6-07 miles per hour.
Maximum velocity, 32+6 miles per hour, from 1 to 2 p.m. on 17th.
Most windy day, the 9th; mean velocity, 16-95 miles per hour.
Least windy day, the 22nd; mean velocity, 871 ¢ “
Most windy hour, 1 p.m.; Mean velocity, 1047 miles per hour.
Least windy hour, 1 a.m.; Mean velocity, 478 ¢« ¢
Mean diurnal variation, 6569 miles.
16th. 5-80 to 620 a.m., violent Thundersiorm, the qusntity of rain
which fell in this storm was 0-295 inch. on the surface, and the velo-

per hour.

17th. 6:45 to 7:05 p.m. very perfectly defined double Rainbotc,
beautifully exhibiting the prismatic colours,

26th. 7-64 p.m. a Meteor about threc times as large as Jupiter
cbserved in 8.W., leaving a train of light behind it, which lasted fully
& minute after the disappearance of the meteor.

The Mean Temperature of this month has been 2°1 below the
average, and the quantity of Rain has been less than the Menn by
1-264 inch. on the surface, whilst the velocity of the Wind has been
in excess of the average by 2-39 miles per hour. The month may
therefore bo characterized as cold, clear, dry and windy.

~_feinperatiire. '

. Ialn, 1 WIND

] DL} Sax. | Min, I ' Mean

Pl .\lean.!‘{rsg:’ obs'vd lobs'vd Rangele. Inch.ll.\l’n Direc. l\nel)(;clilg

1840} 647 —1-5] 80-1 | 47-4| 82-7|12 [2:905

1841 | 64-4 —1-8] 83-5 | 467 36 8 9 [6-170] ... 0-19 | Ibs.

1842 65-7 —0-6) 80-7 | 45-3] 35:4) ¢ [2-500] ... 0-30 | Ibs,

1843 664,-4-0-2| 85-5 | 44-4} 41-1| 4 [4-850] ... 012 | tbs

18441 64-3—1'9| 82:5 | 44-3} 38-2/17 [impt.] ... 0-16 | 1bs.

1845 67-9 +1-7] 82-5 | 44-4] 38-1} 9 [1-725] ... 0:12 | lbs,

1846 | 68-4!-+-2-2| 86-3 | 504 85-9] 9 [1-770] ... 0-17 | 1bs.

1847 65-1/—1-1] 83-1 | 44-9| 38-2|10 [2-140] ... 0:19 | lbs.

1848 | 69-2!--3-0{ 87-5 | 49-3] 38-2| 8 10-855{ S 20 E | 4-55 {Miles.
18491 66-3:4-0-1] 79-5 | 61-4f 28-1110 {4-970{ W 19 N[ 3-76 |Miles.
1850 66-8 4-0'6) 84-2 | 43-0| 41-213 14-365| N 15 E | 4-46 |Miles.
1851 63-6 —2:6{ 79-8 | 43-6) 36-2;10 {1-360; W 27 N} 4-62 |Miles.
1852 65°9 —0-3] 81-2 | 467 34'5] 9 {2:695{ E 20 N | 3-30 'Miles.
1853 | 68-6'+2-4} 91-6 | 47-6) 44-0111 |2-575| S 29 E | 423 [Miles.
1854 ) 68:0;4-1-8] 98-1 | 47-0| 611 5 {0-4551 W 28 N| 4-74 |Miles.
1855 64'1i—2-1 821 | 449 37'2! 7 11-455|W 27 N| 6-97 (Miles.

S , 0-19 |tbs.
M’n. 66'21] 84-26,46-33137-93; 9.812-719 4-58 iMiles.
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