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ON SGME ANCIENT MOUNDS UPON THE SHORES OF
THE BAY OF QUINTE.

BY THOMAS CAMPBELL WALLBRIDGE.

Read before the Canadian Institute, 3rd March, 1860.

——

During the early occupation of this country by the French, there
existed, in what is now called Upper Canada, various artificial works
of the aboriginal races, the vestiges of which, from an archeeological
point of view, possess a certain degree of interest at the present day.
Erected at various periods, under different circumstances, and perhaps
by different people, what the wear of time, the plough of the hus-
bandman, and the spade of the curiosity secker, have spared of these
works, will scarce serve to point out the objects for which they
were constructed. This is the more to be regretted since no sys-
tematic exploration of them has taken place, and the only information
we have upon the subject, in many instances, is from their acci-
dental mention in connbection with other questions. In general
terms, however, the antiquities of this country may be said to re-
gemble those of the State of New York, which have been so ably
described by Mr. Squier in his Aboriginal Monuments of that State ;
but, as most of the works explored by Mr. Squier present significant
variations, an examination of the Indian works of this country would

Vor. V. 2¥



410 ON SOME ANCIENT MOUNDS OF THE BAY OF QUINTE.

no doubt throw some additional light upon the archeology of the
continent, such ruins containing the evidences of general customs and
common arts among the distant tribes.

Embankments of earth styled “Indian Forts,” and which are per-
haps the ruins of the palisaded encampments the Hurons dwelt in,
are said to be met with in the Townships of Beverley, Vaughan,
‘Whitchurch, and the country about Lake Simcoe. The same tracts
of country abound in tumuli, bone heaps, deposits of warlike stores,*
and other evidences of savage life; but the lapse of more than two
centuries since the dispersion of the Huron race, their probable builders,
by the Iroquois tribes, has made great havoc among their perishable
contents. Some of these works, especially the palisaded enclosures,
have been mentioned with more or less particularity by the -early
writers upon this country ; but we may search in vain the records of
that period for any allusion’ to certain other antiquities, and which
are now objects of greater interest than the works described by them
as appertaining to the savages they encountered. It is difficult to
reconcile this omission with the general character of the writings of
that era, for, in some parts, the troces of a more ancient race must
have formed prominent features in the landscape of the country,
passed and re-passed, on their way to and from the Far West, by ex-
plorers and missionaries, among whom were many close observers of
Indian character.

Perhaps the omission may be accounted for upon the hypothesis
that the race who erected the works, passed over unobserved, had been
exterminated at a period so remote, that those whom the early travel-
leres encountered possessed no tradition that would lead them to the
discovery of existing ruins. In this category I place the mounds of
the Bay of Quinté—the immediate subject of this paper—and which,
though locally known for the last fifty years as artificial works, have
not heretofore been mentioned in connection with the archeeology of
this Province. The similarity which the mounds occurring upon the
shores of the Bay of Quinté bear to the barrows or tumuli deseribed
by American Antiquarians, and incidentally mentioned by other

* We were shewn, yesterday, a small bagful of Indian arrow heads, brought from Beaver-
ton by Mr. Heary White. We understand that there are several cart loads in the place
from which these were taken. They are all well shaped, and must evidently have been
stored awayrin this place, at some remote period, for futuro use. 3r. White intends pre-

senting the bagful to the Museum of the 'Umvemty of Toronto—The Leader Newspaper,
Toronto, 10th July, 1860,
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writers, as found at intervals from the Alieghany to the Rucky Moun-
 tains, or even to the Pacific coast,* alike intermingling with the huge
structures of the Mississippi and Ohio valleys, and the more humble
works of the Atiantic States, may perhaps give them a degree of
interest beyond their immediate locality.

Commencing at Rednerville, in the Township of Ameliasburg, they
may be traced along the Bay shore to the Plains of Massassaga Point,
a distance of about eight miles. In this space, including the islands
of the se-called “Big Bay,” upon which they also oceur, perhaps one
hundred distinet mounds can be counted ; th/ey are not, however, con-
fined io these limits, for, from enquiries made with a view to ascertain
their extent, it is probable they will be found at intervals following
the shores, from the eastern to the western extremity of the Bay;
they are likewise said to occur at a place called ¢ Percy Boom,” upon
the River Trent, and perhaps by ascending to the head waters of that
river they may be traced to the shores of the Upper Lakes, and thence
to the most remote parts of the continent.

As far as has yet been ascertained, there is but one class or form of
mounds in this part of the country, and the truncated cone is the
shape they assume. In size they vary from a diameter at the base of
thirty to fifty feet, to a diameter at the apex of twelve feet Each
mound has a shallow basin or cireular depression upon its summit,
which, whatever be the size of the work, has a diameter of eight feet ;
and no mound under my observation possessed an altitude of more
than five feet. It is a remarkable peculiarity of these works, that in
almost every instance they occur in groups of two, and at irregular
distances the one group from the other. Irregularity is likewise
observable between any one mound and its fellow, these being some-
times found in juxta-position, and again from fifty to one hundred feet
asunder.

The two of the same group are always of one size. With respect
to the surrounding country they are situate apparently without design,
now at the foot of a commanding hill, then half way down the side of
2 bauk, and again so near the shore that in several instances they have
been destroyed by the action of the water. Twice they have been found
in very low or swampy ground, and in those cases they occur singly.

In the month of August, 1859, I caused five of the mounds upon
Massassaga Point to be opened as follows :—Through the centre of

* Smithsonian Contributions, Vol. I, p. 2, and foot note.
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one 2 cut was made thirty-three feet long, two feet wide, and three
feet deep, to the original surface of the ground ; after removing a few
inches of mould, a heap of broken gneissoid rock was displayed, con-
forming to the shape of the outside of the work. The bits of rock
composing the work were of various sizes and forms, and would weigh
from one to twenty pounds each, but immediately under the basin,
and. forming the bottom of it, the bits of rock were much smaller
than those constituting the general pile. All the pieces presented
angular fractures, but no marks of tools were discovered upon them.
Many of the bits of rock were in a disintegrated state, so much so as
to crumble into coarse sand before the pick. This circumstance may
perhaps be attributable to the employment of fire as an agency in
prepering the stones for the builders, from the boulders of the adjacent
plain. No other traces of fire were observed. In a cross section, at
right angles to the former, and again passing through the centre of
the basin, several small pieces of bone and birch bark were turned up ;
they were found a few inches from the surface, between the soil and
the bed of stone. No other remains were discovered. It may be here
remarked, that the presence of a few bones near the surface of a
mound, is no indication of the purpose for which the work was origin-
ally built, for it is well ascertained that many of the mounds of the
‘Western States, constructed evidently for different objects than those
of sepulture, have been used by modern Indians for that purpose.*
The other mounds examined agreed in all particulars of construc-
tion with that above described, excepting in one pair where it was
evident from what rcmained that the inside margin of the basin of
each mound had been surrounded with flat stones placed vertically
and touching at their edges, as if designed to prevent the eatth falling
inte the hollow. Similar stones, perhaps used for the same purpose,
were observed lying near most of the other mounds in this vicinity.
The marginal stones have been displaced, it would appear, by the so-
celled “money-diggers,” a class of superstitious beings everywhere
found, the traces of whose Vandalism: are not wanting upon most of
the antiquities of this continent; and the absence of all remains in
the works examined, can best be attributed to their operations. In
several instances the builders have been forced, from the*nature of the

. It is dniy a few :wzearssince. that two Fronch Canadians, found drowned, were taken by
the people of the vicinity, and buried upon one of the best preserved mounds upon Mas-

sassaga Point,
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surrounding country, to carry their material from a distance, but to
obtain the usual covering of mould for the pair of mounds last men-
tioned they have bared the smooth underlying rock of its seanty soil,
in « well defined circle about the works.

The use of broken gneiss for a building material, to the almost
entire exclusion of limestone, 18 » noticeable feature in the construc-
tion of these works, and it is the more remarkable when it is known
that the latter could have been procured at much less labour from the
immediate Bay shore, where it abounds in the form of debris. This
circumstance 'may perhaps show the migration of the race, and with
other characterictics assist in unveiling the customs and philosophy,
or superstition, which obtained among them.

From the limited data before us, it would be impossible to determine
the positive age of these mounds, but the usual evidences of the
antiquity of such works are not wanting here, and will enable us to
arrive at a proximate period. The growth of the largest sized forest
trees upon the tops-of them, (in one ingtance an oak 'stump eight
feet in circumference, and now seen in a decaying state), place the
date of their erection sevaral centuries anterior to the first exploration
of thecountry. Itmay also be inferred that the Massassnga Indinns,
who were found by the early French Voyageurs inhabiting the Bay
region, were ignorant of the origin of the works, for previousto 1820,
and whilst that tribe was still numerous and pagan, they allowed the
mounds upon their favorite camping ground to be ransacked with
impunity. Neither have the survivors-of that tribe, and who were
removed in 1830 to Alnwick, near Rice Lake, any known tradition
which will assist this enquiry. The Bay of Quinté, and the River
Trent, formed jparts of 4 well-known route for war parties to pass‘to
and from the west ; and during the French-occupation of this country,
were frequently used by soldiers, missionaries, and traders to ascend to
the Upper Lakes; and yet the writings of that period, in many other
particulars so precise, are silent as to rites or ceremonies among the
neighbouring Indians, which would have required such works. We
must aerefore look for information in some -other guarter, and, as yet,
the facts collected by the various writers of the present day, ‘are
expressed in such general terms that we cannot arrive at any satis-
factory ‘conclusion. The supposition, however, that a common custom
prevailed in very distent parts-of the continent, whether in branches
of the same tribe or among various races, is no more unreasonable
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than to admit that the stone and copper axes, pipes, arrow heads, and
coarsepottery of thesame character, and which are everywhere found,
were made by different tribes. Thus a race possessing a knowledge
of mound building, in common. with very distant tribes, may have
been dispossessed by the Massassaga Indians, when they came, as
tradition relates, from the Upper Lakes. But this is mere conjecture,
and like all other theories depending in any manner upon imagination
or Indian tradition, should be received with caution.

The theory so commonly held that certain relics of rude art, found
among tribes who cannot be supposed to have made them, have been
procured by barter, I think, from what is known of Indian character,
not to be well founded. I am inclined to believe that the sculptured
images, as well as the copper implements, are the fruits of distant wars ;
the tribe last possessing them have taken the articles by force from
some more western or civilized people. This argument receives strength
from the fact that the whole system of earth-works throughout the
west shows that a terrific struggle was there waged for an existence ;
but with what result such heroic efforts were made to defend civilized
communities against overwhelming barbarous hordes, the Cyclopean em-
bankments of those regions are the only memorial. When we find,
however, the vestiges of a wide-spread race, or monuments that point
to one common idea, intermingled with works of a superior order, and
meet with evidences of a certain civilization in parts equally distant,
perhaps the fruit of plunder, we may form some conception of the
turmoil that once agitated this continent.

A further examination of the mounds on the Bay of Quinté, under-
taken in the month of August last, in company with Henry Cawthra,
Esq., of Toronto, has led to the discovery in them of human remains
and objects of curiosity and art. These remains clearly point out the
purpose for which the works in question were erected, and prove
them to belong to the class of sepulchral mounds, such as the obser-
vations of Drake, Squier, Schoolcraft, and many other writers, show
to exist over a very wide range of country.

A brief description of the work in which the remams were found,
with the aid of the accompanying lithographic plates, prepared from
accurate sketchings taken at the time by Mr. Cawthra, will enable
the reader at once to understand the nature of all the mounds in the
Bay of Quinté region.
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After partially opening several mounds in the vicinity of those al-
veady mentioned and with the same result as to general characteristics,
we fortunately chose a mound which to all appearances had not been
previously disturbed. Commencing upon the tup of it and throwing
out all the material from the centre of the work to the natural level
of the soil beneath, we were enabled thoroughly to inspect its contents,
and from very full notes made during the examination, the substance
of what follows is taken. TFigure 1, Plate I, presents a viewof a
portion of the mound, and the excavation made, with the position of
a perfect skeleton, found in a sitting posture, over the head of which
stands an oak stump, now measuring eight fect in circumference, but
from which the tree has been felled probably thirty years. A short
distance from this stump stands a red cedar one, also represented in the
sketch, measuring four feet two inches in girth, and from which the
tree has likewise been cut a number of years.

Figure 2, Plate L., is a diagram showing position of articles found
during the examination. Figure 3, Plate L., shows a section of the
mound exhibiting general features of construction. ’

Upon breaking the surface of this work, at a point designated by
figure 10 in diagram, we came npon a flat limestone lying horizontelly
a few inches beneath the surface, under which were found a few
fragments of human bones, and pieces of birch bark, together with &
sharpened bone implement,® worn smooth by use, and in its present
state nearly eight inches long.

About two feet from the surface, on removing a flat stone, three
crania were exposed, in what appeared to be a rude box, composed of
flat limestones. One of these crania, being uppermost, was broken by
the carelessness of one of the labourers employed to excavate. It
wss smeller than the other two and rested upon them. Of the other
heads, one laid upon its side, facing r - th, the body of which would
lie due east and west, the feet being towards the east. The other one
shewed the skull uppermost as if the body had been placed erect.
On clearing away the broken stone and soil a great many bones were
found, in fact almost entive skeletons; and from their positions, these
evidently belonged to the heads in the box. The latter had probably
been separated from them by the compression of the sides of the box

* Similar implements are mentioned in Smithsonian Contributions, Vol 1. page 220
Fig.119; Nos.1&8. * They were obtained,” it is there stated, “ from a mound in Cincinnati
-and were evidently formed from the tibia of the elk.”
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or by the intertwining roots of the overgrowing trees; and this may
algo to some extent account for the position of the erahia, From all
the circumstances connccted with these three skeletons, I am led to
believe that they were originally entombed in a sitting postute, back
to back, having their heads merely surrounded by flat stones, which
rested upon their breasts ov folded arins; whilst the remaindér of the
bodies were covered or built up in the general material of the work.

Figure 6, marks the position of a skeleton; by the side of which
was found what appeared to be the contents of a magician’s or con-
jurer’s bag. The objects of art contained in it are represcuted in
Plate I1.

Figure 8, portion of wall exposed, formed of layers of limestoiie
rudely laid up, and which appeared from esamination made at different
points of the circle of excavation, to be built around the edge of the
enclosure containing the relics. * The wall did not form a perfect ¢itele,
biit the sides of it were about seven feet nsunder, This work did
not contain the same proportion of gueiss as the works previously
described, the flat limestones, before mentioned, and soil assisting to
makeé up the pile.

Figuve 1, Plite II., is an exact répresentation of the back of &
coiith elabiorately ornameited by lines scratched upon the smooth
surface of a flat piece of boue. Figure 2, fragment of a boie in-
strument, polished perhaps by use. Figures 3, 4, 5, 6, 7, are either the
teeth of the comb (fig. 1) or awl-shaped instruments, commonily found
with Indian remains. Figure 8; is a barbed arrow-blade (Schoolcraft)
of the point of a fish-spear (Squier). It is made of bone and polished.
Figures 9 and 10, vepresented half-size, are wateiworn limestories,
somewhat resembling the Indian foot covered with a moceasin.

The tliree cylindrical vrnaments, at the bottom of plate IL, ate
what Mr. Schooleraft calls baldrics, specimens of which he found in the
Indian ossudiiés at Beverly, Canada West; and he remarks that * the
aneient Indians formed baldrics for the body, frow the hollow bones
of the swan and othef large bifds of decis’ bones, in liiks of two of
thiée inchés lofig. These were striitig on a belt or string of sinew
of leather.” Those here represented ave made of the thick parts of
shiells, and bear upon their outside surface a spital groove. In some
specimens the groove i§ not distinet, and perhaps its presence, il any
case, is more attributable to necessity than design, the groove being &
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natural mark upon the part of the shell used for this purpose. They
aré bored frum end to end and polished.

The other articles found interred with this skeleton were: 1. A
number of common fossils occurring in the Trenton limestone, in the
vicinity of the Bay of Quinté. 2. Several queerly shaped, waterworn
stones. 3. Several fresh water shells so much decayed that they could
not be preserved. 4. A few small lumps of iron ochre perhaps used
for painting the face. 5. The breast bone of an eagle. 6. A bear’s
tugk. 7. A tooth of a beaver. It is said that Iudians of other parts
of the continent used beaver teeth for scraping the flesh from the
hides in the process of tanning.* 8. A pair of horn-cores resembling
those of a ram, a circumstance of difficult reconciliation with the
undoubted antiquity of these works, unless the existence of the wild
shieep of the Rocky Mountains be taken into consideration.+

The number of crania taken from this mound in a good state of
preservation, is five. These are now in the possession of the writer.
There were perhaps a dozen bodies originally deposited in vhis work.

‘Whatever be the origin of these remains, it is clear that the Mas-
sasgaga Indians were not the builders of the works in whiech they are
entombed, since this tribe, it is well known, buried their dead in wrap-
pers of hirch-bark, and laid them at full length a few inches beneath
the surface of the soil, as the sand-hills about Belleville clearly prove.
The remains found in the surface-soil of the mounds are perhaps of
their interment ; but the skeletons found in the sitting posture belong
to some other and far carlier race. The question, to what race, is
wrapt in the same mystery that overhangs the ancient mound struc-
tures which lie in the remoter regions of the West, and which of late
years have been the subject of so much philosophical speculation.

* This information was obtained from Assikinack,an Odahwah chief of tho Manitoulin
Jsland, who i5 now aged about 104 ycars.

+ The abiove Jist of articles turresponds in many particulars with the remains fondd by
Dn: Drake, in & mound examined by him, in the vicinity of Oineinnati, an secount of which
isgiven in the “Biography aud History of the Indians of North America,” by Samuel G.
Drake. 10th edition, page 41.
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SOME EXPERIMENTS ,ON THE CONTRACTION AND
EXPANSION OF ICE.

BY J. H. DUMBLE, C.E.

e,

Read before the Conadian Institute, 10th March, 1860.

In the September number of the Journal of the Canadisn Institute
for 1858, I gave a brief statement of faets relative to the expansion
and contraction of ice, as observed by me on Rice Lake.

T stated that the contraction and expansion of ice was caused by
atmospheric changes; that, up to its melting point, it expands with
high, and contracts with a low temperatare ; that it is susceptible of
expansion to & much greater extent than of contrsction, that when ice
is equally dense, thick, and glave, and everywhere equally acted upon
by a heated atmosphere, it expands from the centre towards the cir-
cumference, and that it expands towards the line of least resistance, &e.

The observations of another winter, together with actual experi-
ment, have confirmed the correctness of this theory, with, however,
one exception. The statement that ice is susceptible of expansion to
a much greater extent than of contraction, is tncorrect. Into this
erroneous conclusion I was thus led: the expansion of a large field
of ice, I observed, was manifested by its encroachment on the shores
of the lake, in which case the ice usually fractured at the ripple mark ;
when, however, the line of fracture did occur at a distance from the
shore, it was evinced by the appearance of a vertical ridge, formed by
the fractured portions of the ice. . Such being the case, I naturally
expeeted that when the ice field contracted it would shriuk away from
the fracture, whether on the shore or at a distance from if, or else
that fissures or cracks would be observed somewhere in the ice field,
of widths commensurate to previous * shoves.”

Such evidence of contraction, either the shrinkage from the line of
fracture, or the existence of cracks or fissuves, of widths at all ap-
proximatiug to the amount of expansion was not then observed by me.

Towards the latter part of last winter I had cccasion to cross Rice
Lake on foot ; the temperature of the previous night had been very
low. A slight coating of snow lay on the ice, and in it were cracks
running in every imaginable direction; these cracks penetrated the
ice and were filled with water, they varied in width from one-eighth
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of an inch to an inch, and in the distance of a mile the number
counted exceeded one hundred,

These fissures were, of course, the effect of contraction, and their
aggregate widths fully compensated for the absence of the lerger
fissures, which I expected to have seen, and were quite equal to the
maximum amount of expansion witnessed on any one occasion.

Thus, then, was I convineed of the exror of my previous statement
regarding the contraction of ice, and actual measurements since mace
have fully proved that the expansion equals the contraction of ice for
equal changes of temperature.

The cause of ice contracting in the pecuhar manner above men-
tioned, is owing, of course, to its unequal thickness, glariness, and
density ; the shrinkage being unequal throughout the mass, the lines
of fracture arve accordingly numerous and irregular.

Were ice equally thick, dense, and glare, it would contract uniformly
towards its centre, and we would not then witness those irregular
cracks and fissures just described ; neither would be seen that en-
largement, or piling up of fractured ice, which is the effect of expan-
sion under ovdinary circumstances.

Ice at formation is at its greafest or mawimum dimensions, and
although the temperature of water may be far below 329, the latent
heat given out during erystallization (as is well known) will instantly
raise the temperature of the ice to that figure.

The formation of ice, like that of other substances, takes place at
a certain fixed temperature, which is also that of its melting, and
which remains constant during the process of its solidification.

The first movement in ice, therefore, after its formation, must
necessaxily be shrinkage or contraction ; the fissures which cccur on
a large field during this process imuediately fill with water, which is
soon frozen. The field ice, be it remembered, still extends to its
original limits, and is in a state of shrinkage.

Now, shonld the temperature rise to 329, this ice will expand and
overlap its originel boundary by a distance just equivalent to the
aggregate widths of the various eracks which previously represented
the amount of contraction.

This revivifying or replenishing process accounts in the most satis-
factory manner for the secemingly exhaustless expansive power of ice.

If we take the maximum expansion of ice, at any one point on
Rice Lake, and divide the amount by the radius or dimmeter of the
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ice field, as circumstances may direct, a tolerably correct idea could
thus be obtained of the amount of expansion per degree of tem-
perature, per foot or per mile.

I have, however, been desirous-to ascertain by actual measurement
the exact extent of contraction and expansion of ice, not only for the
sake of obtaining such information, but also for the purpose of veri-
fying the deductions formed from general observations during previous
winters. Circumstances prevented me from undertaking the experi-
ment before the middle of January last, at which time I selected a
mill-pond near Cobourg, in preference to Rice Lake, as the site of my
operations.

The pond was adjacent to my dwelling, was shallow, (thereby pre-
serving a more uniform temperature under the ice), and, being of
small extent, my operations were not so liable to interruptions by a
nip or a squeeze as they would be on Rice Lake.

As it was desirable to experiment <n as large a scale as possible, 1
pioceeded to cut an opening, in the thick pond ice, one hundred and
five feet in length by ten in breadth, from which the old ice was
hauled out and new ice permitted to form in its stead. A rough shed
wis ereeted over this opening to prevent the admission of snow.
When tle new ice within the shed attained a thickness of one and
a-half inches, I reduced its dimensions to one hundred and three feet
in length by seven in width, having it floating and perfectly isolated
by & channel eighteen inches in width between it and the surrounding
pond ice.

Within cighteen inches of each end of this floating ice, I inserted
vettically small blocks of two inch pine plank, which, being frozen in,
beeame firmly embedded in it. These blocks answered admirably the
purpose of permanent fixtures, to one of which I attached and nailed
the end of o seasoned pine or deal rod, three inches in width, ona
hundred feet in length, and one and a-quaiter inches deep, and firmly
connected at the joints.

To the other block was firmly clamped a target, through which
the graduated end of the rod moved freely.

1may add that the graduated rod was an American engineer's
levelling staff, and read accurately to the thousandth part of a foot ;
gmall rollers'were placed under the rod to prevent its freezing to the ice.

This floating ice was kept perfectly isolated froin the main field,
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day and night, with great care, and every precaution tsken which
prudence could suggest to insure accuracy of vesult.

Herewith is given a table of observations and readings of the
graduated rod, from the 29th of January to the lst of March.

In order the better to illustrate the ice movement, I constructed
the accompanying diagram. The datum is time, the upper section
shows the lineal contraction and expansion of a body of ice one hun-
dred feet in length, as read from the graduated rod- The vertical
scale is eight and a half times that of the actual movement, the better
to exhibit the variations. The section immediately beneath the ice
line represents the atmospheric changes, as indicated by the mercurial
thermometer, (Fah.) to the same datum of time, and to a vertical
scale corresponding to the latter ice movement.

. Were the ice equally as seusitive to changes of temperature, and as
quick to move as mercury, these lines, if applied to each other, would
almost coincide. The lower line exhibits the thickness of the ice at
different periods during the experiment.

It will be observed, on referring to the upper section, that the ice
exbibited no movement from the 27th January to 1 p.m. on the 29th;
although the temperaturc of the atmosphere varied considerably
during this period; it was not until the ice attained a thickness of
three inches that it became susceptible of atmospheric influences.

The phenomenon may be explained, I presume, by supposing the
temperature of the ice, while yet thin, to be controlled by that of the
underlying water.

The expansion and contraction of the ice from the 29th of Jenuary
to the 9th of February is remarkably uniform, and exhibits its great
gensitiveness to changes of temperature.

The average movement per degree per foot during this period is
.00000 330. This ice, forming under cover, and protected from the
deteriorating influences of sun, wind, rain, and snow, and not having
been subjected to a high or wasting temperature, until the 5th uit.,
may, I think, be correctly termed pure ice.

The ice from noon on the 5th February uutil 10 a.m. on the 8th
was, however, (w'th the exception of a short interval) subject to a
temperature varying from 28° to 36° and and was consequently
gbsorbing latent heat, which, of course, materially changed its cha-
racter. The temperature on the eighth suddenly fell to zero, and the
ice (as soon as its moist surface was consolidated) contracted at the
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rate, on an average, of .00000 765 per degree per foot, or more than
twice the extent of its previous movement. The temperature again
rose to 32° and the ice expanded at the rate of its last contraction
to its original or maximum dimensions.

From the 8th until the 29th of February the ice obeyed the various
fluctuations of temperature (considerating its increasing thickness)
with great regularity, ever maintaining the latter ratio of .00000 765
per degree per foot. A continuation of a high temperature from the
22nd to the 24th of February did not affect it in its uniform rate of
movement ; neither did the beams of the mid-day sun, at a tempera-
ture of 45° which I allowed to act on it for some hours, cause further
expansion than it manifested ut a temperature of 34°.

The permanent and greatest length of the ice seemed to tally with
a thermometrical reading of 34°; the thermometer was suspenced
about & foot above the ice level, and probably was two degrees higher
than the atmospheric temperature at the surfaze. It will be remem-
bered that the ice at this temperature was ever the same length, and
the different ratios of movement were owing to the change in the
character of the ice after the thaw of the 5th February, which gave
it a greater shrinking, and consequently a greater expanding capacity.

Ice, at a low temperature, is extremely sensitive and brittle. On
one oceasion during my experiments, the temperature in my shed was
plus four; outside the north wind read zero. Being anxious to lower
the temperature within the shed, I desired my assistant to take a board
off the roof. He did so, and in a few minutes the current of cold air
from the north caused my ice to crack into two pieces, with a loud
report. The ice at the time was perfectly isolated, and floating clear
of the main ficld.

¥t has been often remarked on Rice Lake, that when ice attains a
great thickness, it does not seem to move about with the same vio-
lence, or to the same extent, as it did when it was comparatively thin.
It is a well known fact, that the greatest ““shoves® occur when the
ice is from four to ten inches in thickness. My experiments confirmed
this fact. 1 found on my experimental ice, that when it increased in
thickness it became tardy in its movements. In fact, the rapidity
with which ice expands or contracts is inversely as its ¢hickness. If
ice three inchesin thickness takes half an hour to move a given distance
corresponding to a change of temperature, ice twenty-four inches in
thickness will take four hours to expand to the same estent. Should
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the temperature not remain stationary, but ‘change within the four
hours, the action and movement of the ice would be accordingly
checked and modified.

The lagging behind of the ice, and consequently its not responding
readily to rapid changes of temperature, is well illustrated on the
diagram by observations Nos. 55, 62, 65, 73, 84, 92, 96, 100, 120,
and 158.

The atmosperic temperature, during the peried of my experiment,
did not fall below minus 4°. I found, however, in a range of 38°, that
is, from minus 4° to plus 34° the contraction and expansion at any
degree within this range was wniform.

I think, therefore, that we may fairly assume that it preserves that
uniformity to the lowest temperature known in this country.

In addition, therefore, to the deductions made in a former paper,
may we not glean and add the following :—

That with the same change of temperature, ‘he expansion and con-
traction of ice are equal.

That the fact that ice on a large field exe 1, during subsequent
expansion, the limits of its first dimensions, is .wing to the peculiar
manner of its previous contraction.

That the rapidity of ice movement, due to change of temperature,
is inversely as its thickness.

That the rate of expansion and contraction of pure ice (as mea-
sured by a deal rod, for which no allowance was made), is .00000 330
of its length per degree; and that of ordinary ice .00000 765.

Having brought to a conclusion these very interesting experiments,
the object of which was to sustain and fully confirm the theories and
conclusions previously deduced from a much larger field of observa-
tion, which it has done, with one exception, not only as regards the

.general theory but also with respect to the expansive capacity of ice,
I now leave the subject with the hope that these preliminary inves-
tigations, on a body whose properties seem so little known to the
scientific world, may yet throw important light on the perplexing
glacier phenomena, and also with the hope that at other hands it may
receive & further and more thorough investigation.
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ON THE INTRUSIVE ROCKS OF THE DISTRICT OF
MONTREAL.*

BY T. STERRY HMUNT, F.R.S.
CHBMIST AND MINERALOGIST TO THE GEOLOGICAL BUBVEY OF CANADA.

At the close of my Report for 1856, I had occasion to call atten-
tion to the composition of some varieties of intrusive rock, occurring
n the vicinity of Montreal, and locally known as white traps. These
rocks, which are sometimes compactly crystalline, at others are por-
phyritic, the base being dull and earthy in aspect, and enclosing
crystals of feldspar. My analyses showed these rocks to be essen-
tially composed of a feldspar approaching orthoclase in composition,
with occasional admixtures of a silicate of alumina and alkalies
decomposable by acids, together with carbonates of lime, magnesia,
and oxyd of iron. These carbonates were sometimes entirely wanting,
but in other varieties of the rock equalled five or six per cent. In

* ¥rom the Report of Progress for the year 1858,
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like manner certain varieties gave to muriatic acid only traces of
alumina from the decomposable silicate, which in other specimens
cqualled five or six per cent. and in one case from 360 to 460 per
cent. and had the composition of natrolite, gelatinizing with acids;
the insoluble portion in this as in the other cases consisted of a feld-
spar resembling orthoclase. This rock which contained besides, about
seven per cent. of carbonates, X deseribed under the name of phono-
lite. (Report for 1856, p. 490.)

The feldspathic residue from these white traps containg from 60-0
to 66-0 per cent. of silics, and only traces of lime, with from 10°0 to
13-0 per cent. of alkalies, in which potash sometimes predominates,
while more often soda makes up the larger portion, a fact observed in
many orthoclase feldspars, especially those from trachyte; for to this
class of rocks the white traps are for the most part to be referred, as
already indicated by Sir W. B. Logan when describing as a trachytic
porphyry, the feldspathic trap from Chambly, whose analysis is given
at page 4806 of the Report just cited. (See also Sir William Logan’s
Report for 1847, p. 17.)

Under the title of trachytes, litholegists have included a large class
of igneous rocks, generally more or less rough to the touch (as the
name indicates,) white or of pale colors, and composed essentially of
orthoclase or a closely related feldspar, with small portions of mica,
hornblende and more rarely pyroxene. Some varieties contain dis-
seminated grains of quartz. The typical trachytes have an uncrys-
talline base, which is sometimes porous and at others compact,
generally dull and earthy in aspect; the base is sometimes vitreous
and passes into obsidian and pumice, while in others it is finely crys-
telline. These varieties often become porphyritic from the dissemi-
nation of crystals of glassy feldspar and other minerals, passing
into the so-called argillophyre or clay porphyry. The base is some-
times highly silicious and becomes a sort of petrosilex, which is pro-
bably nothing more than an intimate mixture of quartz and feldspar ;
through such trachytes, and those which contain disseminated quartz,
we have a passage to true granites, which consist of orthoclase feld-
spar mingled with quartz and mica. There are not wanting trachytes
whose whole mass is coarsely crystalline, constituting granitoid and
even gneissoid trachytes. Such are some of the rocks about to be
described, which are only distinguished from true granites and syenites
by the absence of quartz. The snalyses of other trachytic rocks
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show them to consist of orthoclase mingled with more basic feldspars,
or with hydrated silicates like natrolite, thus passing into phonolites.
The accidents of structure which are supposed .to characterize this
class of vocks are however so little dependent upon chemical compo-
sition that in many of the so-called trachytic rocks of Hungary and
Guadaloupe the predominant mineral is a basic feldspar like labra-
dorite, containing large amounts of lime and soda, with but little
potash,

Among the trachytic rocks of Lower Canads, I have met with none
which are porous or vitreous The white trachytic dykes at Lachine
are finely granular, and sometimes earthy in texture ; they oceasionally
assume & concretionary structure, and are often porphyritic from the
presence of crystals of feldspar. The reddish-gray trachytic porphyry
of Chambly offers an example of well-defined feldspar crystals in a
paste consisting of finely lamicllar orthoclase with a slight excess of
silica and small portions of mica. Severzl dykes about Montreal
consist of a trachytic porphyry with large feldspar crystals in a com-
pact purplish or lavender-gray base of a waxy lustre, which cffervesces
with acids from an admixture of carbonates, and closely resembles in
appearance certain trachytes from the Siebengebirge upon the Rhine.
Other varieties can hardly be distinguished from the so-called domite,
the trachyte of the Puy de Dome, and exhibit small drusy cavities.
The presence of carbonates in trachytes has generally been overlooked;
Deville, however, found seven per cent. of carbonate of lime in a tra-
chytic rock from Hungary, and I have observed it disseminated in
some of the trachytes of the Siebengebirge.

In my report already referred to, T have shown that some of the
trachytes of our vicinity apparently contain carbonates of magnesia
and iren, and perhaps of manganese, in addition to catbonate of lime.
Many of these rocks weather to Some depth of a reddish-brown from
the peroxydation of the iron. One of this kind, which forms a large
dyke in the limestones at the Mile-End Quarries, is remarkable for its
large proportio of carbonates. It is grayish-white with dark gray
spots, granular, sub-vitreous in lustre, and has the aspect of an im-

“pure quartzite. It loses by fgnition 11°0 per cent. of its weight;
reduced to powder it effervesces freely with nitric acid, disengaging
carbonic acid, which when heat is applied is mingled with nitrous
fumes from the peroxydation of the iron. 100 parts of the rock gave
in this way to the acid 4'84 of alumina, besides lime, magnesia and
jron, which represented as carbonates equalied carbonate of lime 11-60,
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carbonate of magnesia 3:58, carbonate of iron 3:82=19:00; a small
portion of these bases was perhaps united with the alumina in a sili-
cate. The insoluble residue gave as follows :

I

Silien, voveveniieiannnn r et heeter et aeiaaes 61-62
Aluming, t..vvuiieeirneeirtiiiiiniionnes erareen 21:00
Lime, (icicovunene iessereristantrenaiaaianes cer 2009
MAZNESID, +ererernernaneisusoriiaronnonns (traces)
Potagll, vuvirrercanriioeecariiiianaan PN vees 4.66
Soda, ...... eeatesestsariasnacesianos Ceeeeenanen 5:85
Volatile, .eeveivinsennnns Ceseree seesnene vevesaae 2-37

- 97-69

It will be seen that this residuec is near to orthoclase, or rather to
oligoclase in composition ; as I have suggested in a previous Report,
the decomposition of a portion of the feldspar, which has been con-
verted into a hydrated silicate of alumina with loss of the alkalies
and a portion of silica, will explain the presence of water and an
excess of alumina, not less than the deficiency of silica and alkalics
in the feldspathic matter of the more earthy of these trachytes.

These trachytic rocks occur in dykes cutting the dolerites and
melaphyres of the Mountain of Montreal, and constitute the little
island known as Moffatt’s Island, but the most remarkable exhibition
of them is met with in the mountains of Brome and Shefford. The
former oceupies an area of about twenty square miles in the township
of Brome and the western part of the township of Shefford, and con-
gists of a great mass of trachyte rising into several rounded hills,
of which Brome and Gale Mountains are the principal, and may
have an clevation of about 1000 fect above the surrounding plain,
from which the intrusive rock rises boldly. It shows divisional
planes, giving it the aspect of stratification, and is divided by other
joints into rectanguler blocks. Another similar mass, covering an
area of about nine miles, is met with in the township of Shefford a
little to the N.W,, and distant in the nearest point only about two
miles from the last. These masses of rock, s Sir W. E. Logan has
shown in his Report for 1847, break through the slates and sandstones
of the upper portion of the Hudson River group, which in that
vicinity, although on the confines of the metamorphic region, are but
little altered.

The rock of these two mountainous areas presents but very slight
differences, being everywhere made up in great part of a cleavable
feldspar with small portions of brownish-black niica or of black horn-
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blende, which are sometimes associated. The proportion of these
two minerals to the mass is never above a few hundredths and often
less than one-hundredth. The other minerals are small brilliant
crystals of yellowish sphene and others of magnetic iron, amounting
together probably to one-thousandth of the mass; in some finer
grained varieties rare crystals of sodalite and nepheline are met with.

These rocks never contain quartz, but being made up entively of
cleavable grains of feldspar without any cementing material, are very
friable and subject to disintegration ; so that for some distance around
the mountains, the soil is almost entirely made up of the disaggrega-
ted crystals of feldspar, which however show but little tendency to
decomposition, and retain their lustre. The rock is sometimes rather
finely granular, but is often composed of cleavable forms, which are
from one-fifth to one-half of an inch in breadth and sometimes nearly
aninch in length. The clegvages of the feldspar are those of ortho-
clase. The lustre is vitreous and in the more opaque varieties pearly,
but the crystals never exhibit that eminently glassy lustre nor the
fissured appearance which characterises the feldspar of many foreign
trachytes, identical with these in composition. The colour of the
feldspars of these moumtains is white, passing to reddish on the one
hand, and to pearl or lavender-gray on the other.

Specimens of the rock of Brome Mountain were taken from the
side mear the village of West Shefford ; it was coarsely crystalline,
lavender-grey in colour, and contained a little brown mica, sphene and
magnetic iron, but no hornblende. The density of fragments of the
mass was found to be 2:632—2°638. Selected grains of the feldspar
had the specific gravity of 2575 and did not yield anything to the
action of hydrochloric acid. The analysis was effected in the usual
way by fusing with an alkaline carbonate. The alkalies were deter-
mined from another portion, which was decomposed by ignition with
a mixture of carbonate of lime and muriate of ammonia. The
analyses of two portions from different specimens gave as follows :

IL IIIL.
SiliC8)eevvsevorocstoscssnssstsassencnns 86-70 6530
Aluming, ceviaee trsevcnnsoscnness eeses 20°80 2010
Lime, civenveeceronacons ceerrenerennens ‘84 -84
Potash,eceeveanecans. Cetecessscrsannes B 6+438 cene
Soda, seeeerieniennens tesesressesesaess 8°52
Volatile,..... veiean teeesvensisnriannnes -850
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A specimen from the south side of Shefford Mountain was next
exomined. A little above the place where it was collected, the rock
was a coarse greyish-white feldspar with a little black mica, and
closely resembled that just described, but the portion selected contain-
ed alittle black brilliant hornblende in crystalline grains about tie
size of those of rice, with very small portions of magnetite and yellow
sphene, dissemina...d in a base, which although completely crystalline,
was more coherent and finer grained than that of Brome, rarel
exhibiting cleavage planes more than one-fourth of an inch in length.
Its colour was yellowish-white, and it was sub-translucent with a some-
what pearly lustre. Tragments of the rock gave a specific gravity of
2:607—2:626—2°657, By crushing and washing the mass, the white
feldspar grains were separated from the heavier minerals, and had
in powder a specific gravity of 2:561.

The composition of this feldspar is almost identical with that from
the trachytes of Brome and Chambly. For the sake of comparison,
the analysis of the crystals from the latter is subjoined. (A.) See
Report for 1856, p. 486. .

Analysis gave for the feldspar of Shefford :

Iv. A.

Siliea, «.cvvviriiiiaaseanns ceseasacans .. 6516 66°16
Aluming, ¢ vovse woeceanns eesesesenana . 20+55 1975
Lime, ..... e 18 95
Potash,...... cerseeisseren ctesertenians 6°39 7583
Sods, ...... e tteretetiacttatonaatannns 667 519
Volatile,ecvuveerneieeninennas eerenanes *50 65

~ 99-99 100°1

Going westward from the mouvntains of Brome and Shefford, which
from their proximity and their identity of composition may be looked
upon as forming but one great trachytic mass, we meet with a series
-of intrusive masses, less extensive, but similar in attitude, and which,
as Sir Wm. Logan has remarked, are placed along the line of an anti-
clinal, traceable as a gentle undulation for 180 miles across the country
a3 far west as the Lac des Chats on the Ottawa. Tbe hiils lying to the
west of Brome and Shefford are in the order of their sucecession,
Yamaska, Rougemont, Beleeil, Montarville, Mount Royal and Rigaud,
all of which are intruded through Lower Silurian strata. A few
miles to the south of Beleeil is Mount Johnson or Monnoir, another
intrusive mass, which although somewhat out of the range of those
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just mentioned, apparently belongs to the same series. The mineral
composition of these intrusive masses varies considerably, not only for
the different mountsins; but for different portions of the same
mountain.

Yamaska Mountain.—The greater portion of this mass is a grani-
toid trachytic rock, which differs from that of Brome and Shefford in
being somewhat more micaceous and more fissile. The dark brown
mica is in elongated flakes, and hornblende is absent in the specimens
collected, which however hold small portions of magnetite and minute
crystals of amber-yellow sphene; these seem to be disseminated in
veins of segregation, which are of a lighter colour than the mass.*
The feldspar grains which make up this rock are brilliant, of a vitreous
lustre, and often yellowish or reddish-gray in colour. Separated by
washing from the crushed mass, the crystalline feldspar in powder had
a density of 2563, and gave by analysis as follows (V.) Another
gpecimen of this granitoid trachyte, having been crushed and
separated by a sieve from the greater portion of the mica, gave for the
‘composition of picked grains (VL.):

V. VI

SilieR,eceeieneananarrireianans Veresanas 61 10  58:60
Aloming, ccocverrrniicsanconaias evesan 20-10 2160
Peroxyd of 10D, cveienenienenn.s ceeenee 2-90 2-88
Time, o coiieannanen eeetatsatttentannnn 3-65 540
Magnesia,. .. cooveeiiaaiiiiiiiiiiiiat, 79 1-84
Potash,. . veenesetonannrncncnansoonanas 354 3-08
5002, toevieiiiranietnrciacarotcrrannns 5-93 551
Volatile,. coveeeeeniieeniiniiiiiianinans -40 -80

98-41 99-71

The south-castern part of the mountain offers & composition entirely
different from the last, being a diorite made up of a pearly white
crystalline translucent feldspar, with black brilliant hornblende,
ilmenite and magnetic iron. This rock is sometimes rather fine
grained, though the elements are always very distinct to the naked
eye, while in other portions large cleavage surfaces of feldspar half an
inch in breadth are met with, which exhibit in a very beautiful
manner the striee characteristic of the polysynthetic macles of the

* Ror an examination of the sphene of the Yamasks Mountains see the Report for 1851,
P.-119. By ap orror of the press, the determined specific gravity is said to be 276 instead
of $76.
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triclinic feldspars. The associated crystals of hornblende are always
much smaller and less distinet, forming with grains of feldspar a
matrix to which the larger feldspar crystals give a porphyritic aspect.
Finer grained bands, in which magnetite and ilmenite predominate,
traverse the coarser portions, often reticulating ; while the whole mass
is also occasionally cut by dykes of a whitish or brownish-gray
trachytic rock, which is often porphyritic. If, as is not improbable,
these dykes belong to the great trachytic portion of the mountain, it
wouald show that here as in Mount Royal, the trachytes are more
recent than the dolerites or diorites, but the relations of these different
ro ck have yet to be made out. -

A portion of the coarse grained diorite selected for examin-
ation, contained besides the minerals already cnumerated, small
portions of black mics, with grains of pyrites, and a little dessemi-
nated carbonate of lime, which caused the mass to effervesce slightly
with nitric acid. The macled feldspar crystals, sometimes half an
inch in length and beautifully striated, were so much penetrated by
hornblende that they were not fit for analysis, but by crushing and
washing the rock a portion of the feldspar was obtained which did nov
effervesco with nitric acid, and contained no visible impurity except a

" few scales of mica. The specific gravity of the powdered feldspar was
2.756—2.763. Itwas attacked by hydrochloric acid with separation
of pulverulent silica, but the complete analysis by this means was
somewbat difficult, a portion of the mineral escaping decomposition,
so that the ordinary method of fusion with an alkaline carbonate
was had recourse to. Two analyses gave as follows : —

~

VIL VIIL B.

[ T 48.90 41.00 47.40
Nt S 31.10 } 82.65 30.45
Peraxydof iron...eceeevass 1.35 .80
Lime..... teeesssaarcens erees 1607 15.90 14.24
Magnesia. ...ovinieiieaiinnnns .65 v .87
Potash......c...... [P .58 . .38
Soda.ciiiiiii it 1 . 2.82
Volatile....... e cerseneanen 1.00 cers 2.00

99.42 98.96

This feldspar then approaches closely in composition to anorthite,
which although formerly regarded as a rare species, has racently
been shown by Deville, Damour and Forchammer to enter into the
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composition of the volcanic rocks of Iceland and Teneriffe, and Scott
has lately described a coarse-grained diorite from near Bogoslowsk:
in the Urals, which contains a feldspar of specific gravity 2.72, com-
posed of silica 46.79, alumina 88.16, peroxyd ofiron 8.04,lime 15.97,
potash 0.55 ; soda 1.28=100.79. It is associated with a greenish-
black aluminous hornblende, containing some soda and titanie acid,
together with a little mica and some quartz. (Pkhil. Mag. (4,) xv.
518). Quartz was also observed by Delesse in the orbicular diorite
of Corsica, the feldspar of which contains aceording to him silica
48.62, and lime 12.02, approaching to anorthite in composition. Iun
all of these feldspars however, the proportion of silica is somewhat
greater than in pure anorthite, which contains only 48.2 per cent. of
silica. I have already in a previous Report discussed the question
of the composition of these feldspars, and my reasons for regarding
them as mixtures of two or more species. (Report for 1853-56, p.
383, and Phil. Mag. (4) ix. 262.) 1 may here call attention to ny
analysis of the Bytownite of Thompson from near Obtawa; this is a
granular feldspar, forming with oceasional grains of hornblende a
diorite, and having a specific gravity of 2.782, which in my Report
for 1850, p. 89, I described as an impure anorthite. Its. analysis is
for comparison placed along side of that of the feldspar of the
Yamaska diorite, and marked B.

Mount Joknson or Monnoir, i3 composed of a diorite which in
general aspect greatly resembles that of Yamaska except that it is
rather more feldspathic; the finer grained varicties are lighter colored
and exhibit a mixture of grains and small crystals of feldspar with
hornblende, brown mica and magnetite. Frequenily however the
rock is much coarser grained, comsisting of a mixture of feldspar
grains with slender prisms of black hornblende often half an inch
long and one-tenth of an inch broad, and numerous small erystals
of amber colored sphene.

In this aggregate there are imbedded cleavable masses of the feld. -
spar often an inch long by half an inchin breadth. Atthe southern
foot of the mountain large blocks of the coarse grained diorite are
found in s state of disintegration, affording detached crystals of
feldspar with rounded angles, and weathered externally to an opaque
white from partial decomposition. Near the base of the mountain &
coarse grained variety of the diorite encloses small but distinct
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crystals of brown mica, and a fine grained migaceous variety near
the summit containg sphene.

The feldspar in all the specimens of which I have examined appears
uniform in its character ; it is white, rarely greeuish, or grayish;
lustre vitreous inclining to pearly. In its cleavages it resembles
oligoclase, to which species it is shown to be related by its specific
gravityand chemical composition ; but T have never seen among its
erystals the polysynthetic macles so common in triclinic feldspars.
The specific gravity of a carefully selected fragment was 2.631, of
another specimen in powder 2.659. The analyses of two different

specimens gave as follows : -

IX. X.
B 7 S 62.05 62.10
Aluming o.iiiiiiii it 22.60
Peroxyd of iron. . e v viievnniieiaeiannnn. 15
Lime. cov it e e 3.96 3.69
Potash............. veeseanane . e 1.80
ST PR 7.95
Volatile..oooiiniiiiiii i ciiienann, t

99.91

Beleil or Rouville Mountain.—The specimens which I have
examined from this mountain may.be described as a micaceous
diorite. The feldspar, which predominates so far as to give a light
grey colour to the rock, is in white translucent vitreous cleavable
grains, with small distinet prisms of black hornblende and scales of
copper-colored mica. Magnetic iron is also disseminated, and the
rock resembles the micaceous portion of Yamaska. A portion of
the feldspar separated by washing, still retained a little mica, and
gave by analysis:

XI.
IS T 58.30
Alumina
Pevennd of fron F +reeereererenneeseen e 2472
T 5.42
Magaesia......... Cetecaceracassenctimmanrranannn Q1
Potush. o ciiie ittt PO X £
I T 6773
Volatile .... ~.oevvionnnn. e eteiecaaaen eseeenes .50
89.32

It will be seen that this feldspar approaches very closely to that
from Yamaska numbered VL., and there is much resembiance be-
tween the two rocks.
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Montarville or Boucherville Mountain.—The collection of speci-
mens from this intrusive mass offers two orthree remarkable varicties
of rock not met with in 'the mountains already described ; and char-
acterized by the presence of augite and olivine. The first variety
consists almost entirely of coarsely crystalline black augite, with
gmall scales of brown mien, and rave geains of white feldspar ; othera
of calcite are also scattered throughout the mass, and their removal
by solution has left numerous little pits on the weathered surface ;
it may be described as a highly augitic dolerite. Another and
remarkable variety appears to form the greater part of the mountain ;
it consists of olivine in rounded crystalline masses, from one-tenth
to half an inch in diameter, associated with a white or greenish-white
crystalline feldspar, black augite and a little brown mica and mag-
netic iron. The augite appears both in the form of small grains,
and of well defined crystals, often an inech in lengbh by half an inch
in diameter, and partially coated with a film of brown mica; the
olivine is evidently the predominant mineral.

An average specimen of this olivinitic dolerite was reduced to
powder ; it did not effervesce with nitric acid, and when ignited lost
only 0.5 per cent. "When heated with sulphuric acid the olivine was
readily decomposed with a separation of silics, and by the subsequent
use of a dilute solution of sods, followed by hydrochloric acid, and
2 second treatment with the alkaline ley, 55.0 per cent. of the mass
wers dissolved. The dissolved portion consisted of,

XII.

1S 1 W 87.30
Magnesin. oo ierneeeiieiii it i e e 33.650
Protoxyd of Trom.caeeeiieviianiiiienneeianannnss 26.20
ATUMIDA. s vvvviiaretarse tonrronrstsenannnnaaes 3.00
100.00

Another portion of the same pulverized specimen was gently
warmed with dilute sulphuric acid, and the silica being removed from
the residue by a solution of soda, some grains of olivine which still
remained, were decomposed by a repetition of the process. The
undissolved portion equalled 44-7 per cent., and appesred to consist
of feldspar and pyroxene, with some mica and s little magnetite.
The acid solution gave a quantity of magnesin equal to 180 per
cent. of the rock. '

Selected grains of the olivine were now submitted to analysis.
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The powdered mineral gelatinized with hydrochloric acid even in the
cold, and was almostinstantly decomposed when warmed with sulphuric
acid diluted with an equal volume of avater, the silica separating for the
most part in a flocculent form, and enclosing small grains of unde-
composed mineral, which were left after dissolving the ignited silica-
One or two hundredths of silica were however retained in solution,
and were precipitated by ammonin with the oxyd of iron. Two
snalyses of separate portions of the olivine gave as follows, after
deducting the undecomposed mineral :

XML XIV.  Oxygeu.

S N 37°13 3711 == 10-82

Magnesitt, ...ovviiner cuiann 39:36 39°68 == 15-87

Protoxyd, ..... Ceeereaiaaes 22°5% 22:54 = 5°10
99.06  99.39

If we suppose the 18-0 per cent. of magnesia fouud above to
correspond to olivine containing 39-5 per cent. of maguesia, we shall
have 45-5 per cent. of olivine in the rock examined. The silicates
not attacked by sulphuric acid were decomposed by fusion with an
alkaline carbonate, and gave as follows :

XV.

ST 49.35
AIMING o oieriiiaiiii ittt iiietie e it 18.92
Protoxyd of ron. ..ottt 4.51
T 18.36
Magnesin ... oo it it et 6.36
Tiose (alkalie8?) v vvviniiiieiiriiiaiareennennen 2.50

v 100.00

A crystal of the black cleavable augite from the olivinitic dolerite
had a hardness of 6.0 and a density of 3.341; its powder was ash-
gray. Analysis gave,

XVIL

STHER veiiuiieiine ittt ieieaeeie e 49.40
ADIRR o vreeninetiiiiiiiii it eiia e, . 6.7
T 21.88
BT T 13.06
Protoxyd of irom ...... Ceeereteenaeiateraraannnas 7.88
Soda with traces of potash ......... eetacaenan ceven L4
Volatile vovveeiiaaenniiariiinraennnennns o .50
100.11

In some portions of the dolerite of Montarville, the feldspar is
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more abundant and appears in slender crystils, with augite and a
smaller proportion of olivine than the last. A specimen of this
vaviety crushed and washed, gave 3.9 p. c. of magnetic iron, and
10.0 p. ¢. of a mixture of ilmenite with olivine, The feldspar was
obtained nearly pure, in the form of slightly yellowish vitreous
grains having a density of 2.731-2.743. Its analysis gave the com-
position of Iabradorite :

XVIL

SillcA ..t iiiiiieiieniietianiiieinne & Cereereanen 53°10
Alumina....... Cesesesnsrsoeassesssasascsssnnansse 26°80
T 11-48
Peroxyd of irom, . euovu ettt iiiiiian. . 185
Magnesif, . coeeiietteeieeienienrititi e arae. <72
Potash, oveiininnn trieentaae eserteetiateantnnn 71
Soda, veevienns testetteatnanttoiatanacans O 32
Volatile,e cooevuunn. ettt reeeeiiitaaas 60
9900

Rougemont.—'Lhe vocks from this mountain offer very great
varieties in composition and appearance. Some portions are a coarse
grained dolerite in which augite greatly predominates; grains of
feldspar are present, and a little disseminated carbonate of lime. In
some specimens the nugife crystals are an inch or more in diameter,
with brilliant cleavages, and grains of pyrites are abundant, with
calcite, in the interstices. This rock approaches closely to the highly
augitic dolerite of Montarville. The olivine which characterises the
latter mountain is also very abundant in fwo varieties of dolerite
from Rougemont. One of these consists of a grayish-white finely
granular feldspathic base, in which are disseminated well defined
crystalline grains of black augite and amber coloured olivine, the
latter sometimes in distinet crystals The proportions of these
elements vary in the same specimen, the feldspar formiug more than
one-half the mass in one part, while in the other the augite and
olivine predominate. By the action of the weather the feldspar
acquires an opaque white surface, upon which the black lustrous
augite and the xusty-red decomposing olivine appear in strong
contrast.

Another variety of dolerite from this mountain mey be described
as a fine grained grayish-black basalt enclosing a great number of
erystals ‘of dark bottle-green translucent olivine, which appear in
high relief upon the weathered surfaces, and are often half an inch
in dismeter.
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In Sir Willam Logan’s notes upon this mountain it is remarked
that dykes of a fine grained granitic trap cut the augitie mass; and
I find among the collections from this locality specimens of a light
gray rock which is made up of a white crystalline feldspar with
small prisms of black hornblende and scales of brown mica, resem-
bling somewhat the finer grained diorite of Mount Johnson, while
others more micaceous approach to that of Beleeil.

Mount Royal or IMontreal Mountain.—A. large portion of this
mountain consists of a dolerite in which augite greatly predominates,
resembling the highly augitic varieties of Rougemont and Montar-
ville. The white crystalline feldspar, whicli is often very sparsely
disseminated, is at other times more abundant, and occasionally
predominates in bands, which traverse the dark coloured rock and
appear to be veins of segregation. At the eust end of the mountain
a variety of dolerite containing olivine occurs ; it consists of a base
of grayish-white granular feldspar, which constitutes in the specimen
before me about one-hailf the mass, and incloses crystals of a brilliant
black augite, and others of semi-transparent amber-yellow olivine.
This rock closely resembles the feldspathic olivine rock of Rougemont
described above, but the imbedded crystals are somewhat larger,
although much smaller than the erystals of the same mineral in the
dolerite of Mohtarville. A portion of the feldspar freed as much
as possible from augite, gave by analysis the tollowing result, which
shows that it approaches labradorite in composition :

XVIII

SR e e v aarereerteanecnaroristiinesiariiasanias 53°60
AN, vieriinerencarnectostsssssssasasss vae 2540
Peroxyd of 10N, e vienersencenersceracaccnnanes 460
LiMe, s ereeiieiinrrennterentonaceseniecies sanas 8-62
BT T N 86
Alkalies, by difference,..oevenveieveocncerieiiianss 612
Volatile)e e e et vienreronecrranccscsvesanancane seee =80

100-00

The Silica contained 1'60 of matterinsoluble in carbonate of sods,
apparently titanic acid from intermingled ilmenite, from whence a
portion of the oxyd of iron is also derived.

Rigaud Mountain.—This, the most western of the series of intru-
sive masses under consideration, isin great part made up of a rock
which approaches in character those of Brome and Shefford, being
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an aggregation” of large crystalline grains of what appears to be a
reddish orthoclase, often without any cementing medium ; at other
times the feldspar crystals are imbedded in a fine grained grayish
base, and the rock closely resembles the trachytic porphyry of Cham-
bly. Quartz and hornblende are both however sometimes present,
the rock passing into a granite or syerite. These rocks are cut by
thin veins or dykes of a hard reddish-brown jasper-like feldspathic rock.

A portion of Rigaud Mountain however consists of a rather coarse
grained diorite, which is made up of a crystalline feldspar, white or
greenish in colour, with small prisms of brilliant black hornblende
and crystals of black mica, in some specimens the feldspar and in
others the hornblende predominating. These diorites resemble
closely those of Beleeil and Rougemont.

The rocks of all these mountains, and especially of Montreal and
Rigaud, still demand a great deal of study, and these observations
and analyses are to be looked upon only as preliminary to a more
extended examination, which shall determine thi wmutual relations of
the trachytes, diorites, dolerites and olivinitic rocks above described,
as well as their probable relations to the stratified deposits of more
sncient periods.

The eruption of these augitic and olivinitic rocks was evidently
antecedent to the deposition of the Liower Helderberg rocks, since
in the dolomitic conglomerate of that age we meet with fragments
of augite, olivine and mica identical with those found in the dolerites
just deseribed (Report 1857, p. 202.)

The wetamorphic action exerted by these intrusive masses upon
the Silurian strata in their immediate vieinity appesrs to have been
very local, but it is not less worthy of study, inasmuck as its results
on & small scale resemble those produced by the wide-spread action
which has altered such vast areas of similar rocks in the Green
Mountain chain, far removed from the influence of intrusive rocks.

Among the sandstones and shales of the Hudson River group
which surround Rougemont, there occur beds of those highly ferru-
ginous dolomites so often met with in this formation, and similar to
those which I have deseribed in previous Reports.

In one of these, which is conglomerate or concretionary in its
strueture, the paste has been converted into a dark greenish crgstal-
line hornblende, which retains its colour on the weathered surfaces,
while the nodules of buff coloured dolomite have become reddish-
brown and pulverulent.
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In another specimen of this rock, also from Rougemont, and made
up of thin layers of white crystalline red-weathering dolomite with
others of a compact greenish-gray mineral, are interposed layers of
blackish green crystalline hornblende from one-sixth to one-fourth
of an inch in thickness; like the other bands they are variable in
thickness and interrupted. Occasionally the cleavages of the horn-
blende, which are nearly perpendicular to the beds, are seen cutting
through thin layers of the dolomite, which as before, weathers
reddish-brown.

A portion of the rock free from hornblende was attacked with
effervescence by warm dilute nitric acid, which dissolved 54.0 per c.
of carbonates of lime, magnesia and iron. The soluble portion had
the following coiaposition :

Carbonate of lime...... Cessssesesacevssssennrsanas 88.9
« MAZNESIB. s vereeorronnos tiireceenennns 31.2

" iron... ... tesesrecsatesiaes soene oue 29.9

100.0

Minute grains of pyrites were disseminated through the rock,
which gave to the acid traces both of copper and nickel. The residue
decomposed by fusion with carbonate of soda was found to contain—
gilica 65.40 ; alumina 10.10; lime 0.56 ; magnesia 2.05; protoxyd
of iron 4.80; titanic acid 7.30 ; volatile 2.20; loss (alkalies?) 7.59
= 100.00.

The fossiliferous limestones around the mountain of Montreal
appear to have suffered very little change from the proximity of the
igneousrocks. In one instance a portion of the limestone for the
distance of five or six inches from the dolerite w«s seen to be whiten-
ed, and intermixed with a portion of a greenish matter having
somewhat the aspect of serpentine. Nitric acid dissolved from the
crushed rock carbonate of lime with some alumina and a trace of
magnesia, and the vesidus dried at 212° F., gave by analysis, silica
40.20 ; alumina 9.30 ; protoxyd of iron 5.22; lime 86.40; magnesia
8.70; volatile 0.20=95.02. The insoluble matter of these lime-
stones is generally aluminous, and contains only traces of earthy
protoxyd bases, A portion of the gray fossiliferous limestone from
the vicinity of the mountain left by the action of a dilute acid a
residue black with carbonaceous matter, which became white by igni-
tion, and equalled 128 per cent. of the rock. It was an impalpable

Voi. V. 2=
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powder which gave to dilute soda ley, 9'6 per cent. of its weight as
soluble silica, while the residue had mearly the composition of a
potash feldspar ; analysis giving me silica 78:02, slumina 1831, lime
0498, magnesia 0+87, potash 5°55, soda 0'839 =99-57. (See Report
for 1857, p. 198.) It would appesar that under the influence of the
hoat of the intrusive rock this argillaceous matter combines with
lime, magnesia and oxyd of iron to form the silicate whose analysis
has been given above, & portion of alumina being set free in o soluble
form.

REVIEWS.

4 New History of the Conquest of Mexico, in which Las Casas’
Denunciations of the Popular Historians of that War are fully
Vindicated. By Robert Alexander Wilson, Counsellor at Law,
Author of «“Mexico and its Religion,” &c. Philadelphia: James
Challen and Son. 1859,

The idea implied by the designation of a new history.of the Con-
.quest of Mexico is set forth in unmistakeable language in the volume
now before us, ere we have even got the length of the preliminary
chapter. It is a book written mainly to show the fallacy of Prescott’s
work on the same subject, though the author has a higher aim before
himself than that of a mere eradicator of previous errors. He is pre-
parednot only te displace, but to replace; and, having reduced the fancied
Asztec civilization of Axncient Mexico to a fable, its sovereign cacique,
Montezuma, to a mere Indian chief, and his Aztec hosts to a horde
of Indians, little, if at all, in advance of the famous Iroquois league
thei withstood Champlain and the chivalry of France in the seven-
teenth century; he next proceeds to establish an ante-Columbian
civilization in the New World, the direct product of Pheenician
civilization, and consequently dating back to centuries far beyond the
reach of Aztec or Toltec traditions. In a letter to his publishers,
attached to the volume as “the Author’s Esxplanation,” he refers to
the death of the distinguished historian of the Conquests of Cortes
and Pizarro, and adds :—*“The most kindly relations existed between
us in his lifetime, though ever taking diametrically opposite grounds
on all Sp‘anish questions ; he assuming that the books and MSS. sent
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to him from Madrid were veliable authorities, while I insisted on the
lawyer’s privilege of sifting the evidence—a labour he was incapable
of performing from a physical infirmity.”” The assumption here
made that, because from .the temporary deprivation and long weakness
of sight, which compelled Prescott to pursue his historical labours
with the aid of a veader and amanuensis, he was therefore incapable
«of sifting the ¢vidence on which his historical deductions were baged,
is a very extraordinary ome, and will be acquiesced in by few among
the admirers of the .great American historian. But the feelings of
dissent from the basis thus set forth for a relative estimate of the
merits of the two histories of the Conquest of Mexico, will not be
diminished by a critical perusal of the author’s arguments; though
in one respect he enjoys.a great advantage over Prescott, in speaking
of the incidents of ‘the Conquest, with 2 personal knowledge of many
of the localities where its chief events transpired. But Mr. R. A.
Wilson has this grand qualification for «the lawyer's privilege of
sifting the evidence,” ‘that he is a famous doubter. He disbeliaves
©Cortes, he denies the very existence of Bernal Diaz, the most valua-
able.of hitherto accredited authorities; and as for Spanish bishops,
priests, and missionaries, the.can scarcely find words strong enough to
express his.contempt for them. Torquemada, Sshagan, and Herrera
arealike “filled with childish-trash,” “monkish ideas distilled through
Indian brains,” and exhibitions “of the besetting sin of Spaniards,
the monk’s evil, lying ;> and after describing the history of Fernando
de Alva—whom he contemptuously styles the quadroon,—as only the
counterpart of the fabulous picturings by Cortes, “with afew additions
dravm from Scripture History, Moorish Romances, and the Arabian
Nigats;” he thus closes his eritique on that ingenious native historian
of Aztec civilization :—< We now take leave of Fernando de Alva de
Ixtlilxochitl, with the remark that an epithet, too common at Mexico,
cannot ‘with justice be .applied -to him—r#fe lies like a priest ; for if
he does state what he knew to be untrue, he has done it far more
clegantly than any of the priestly historians whose works we shall
discuss.””  Such, it need scarcely be said, is a lawyer’s mode of sifting
evidence such as the historian of the «Conquest of Mexico” was in-
capable of performing, and however consistent with the partizan tone
of a Counsel in his address to a jury, is not the most promising for
the impartial verdict of the judge.

But besides this duty of a lawyer-like sifting of evidence, which
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our author specially takes credit for, he has the more valuable quali-
ties of an eye-witness, and steps into the witness box to tell us what
he has himself seen, amid*scenes vendered famous by events which
historians have located on the lofty table-lands of Mexico, and which
owe some of their most characteristic incidents to the peculiar natural
and artificial features of the country. An extract will best suffice to
illustrate his mode of turning his own personal observations to ac-
count ; and for this purpose we select his deseription of Cholula,
because, as he says in diverse forms throughout the work, his faith
was shaken at Tlascala, and Cholula extinguished it. It is surprising,
indeed, to find how narrow a basis sufficed to furnish a firm footing
for his original doubts. The discovery of a common flint arrow-
head,” he remarks at page 78,—¢ an indispensable part of the usual
weapons of a North American Indian—-upon the pyramidical mound
of Cholula, first aroused suspi"cion, and set the author upon this in-
quiry into the pretended civilization of Montezuma and his Aztecs.
The investigation has vesulted in his conviction that a large portion of
the narrative of Cortes was designedly untrue, and written purposely
to impose upon the Emperor; and, further, that all the subsequent
additions to that author are pure fabrications. He was, moreover,
led to believe that the narrative, bearing the name of Bernal Diaz,
was written for the purpose of sustaining other histories already need-
ing a more ample foundation than that furnished by Cortes. Itis
probably nothing more than the story of Gomora, with the absurdities
pointed out by Las Casas partially deducted.” The author repeats in
a foot-note that his first suspicions of the civilization of the Indians
of the Table-land was the discovery of this arrow-head. He is evi-
dently not aware that flint arrow-heads are by mo means rare at
Marathon and elsewhere in Greece, occur on Italian sites, and have
been found abundantly in France and Britain; or would he consider
'that such discoveries furnished equally cogent grounds for lawyer-like
doubts about the civilization of any, and every prior historical period?
This, however, is the mere starting point. The following extract
combines historical criticism with the results of personal observation.
.Having stated his views of the Tlascalan war, he thus proceeds :—

The scene now shifts to an adjoining tribe, one bearing the familiar name of
Choluls, in common with a mud-buils village, and an immense earthen mound,
which distinguished it, then, as now, among all the villages of the table-land.
For once we shall follow the standard historians, and afterwards add our own
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observations. That famous cut-stone pyramid of Cholula, a print of which used
to adorn every school geography of our country, had never other than an imagin.
ary existence. The reality is an earthen mound, differing from the common sort
only in its enormous size. We are indebted to fiction for all else that it posscsses.

The Spanish inventors of Indian traditions made Cholula the Mecoa of the
Anahunac, where of old an anoual fair was held, the resort of merchants and pil-
grims from all parts of the table-land ; there, say they, sacrifices were offered and
vows performed, while exchange and barter engrossed a busy mullitude in its
bazaars, and at the foot of the great pyramid, Cholula, by these apocryphal
traditions, was in the time of Indian paganism! sacred to Quetzolcoatl, “ the
god of the air,” who, during his abode on earth, had tanght mauokind the use of
metals, the practice of agriculture, and the arts of government, Other Spanish
authors, presuming these traditions true, saw in them the mission of the Apostle
Thomas to the Anahuac, and hence styled him the reformer of that people; and
thus accounted for the cross, the Madonna, and the incense-burning, pictuved on
the temple-ruins of the hot country, Thus have hypotheses been piled upon each
other, to account for the striking similarity that seems to have existed between
antique paganism and Romish idolatry.

The account which Cortez gives of Cholula is even more extravagant than his
desciipuon of Tlascala. According to him, the village of Cholula was a rich and
opulent city of forty thousand houses. He says he counted ¢ from a mosque, or
temple, four hundred mosques, and four hundred towers of other mosques.” He
says, too, “the exterior of this city i3 more beautiful than any in Spain.” Diaz,
more moderate in the use of numerals, reduces the eight hundred to one hundred
very high towers, the whole of which were cues, or temples, on which the buman
sacrifices were offered, and their idols stood. The principal cu, here, was even
higher than that of Mexico, though the latter, he says, was maguificent, and very
high. «I well remember when we first entered this town, and looking up to the ele-
vated white temples, how the whole place put us completely in mind of Valladolid.”
Other historians go yet further, and represent Cholula not only as the Mecea and
commercial centre, but also the seat of learning for the whole Anakwac. Here,
say they, the Indian philosophers met upon a common footing with Indian mer-
chants,

Its government, like that of Tlaseala, was republican ; so that upon these plaing,
according to Spanish authors, more than three hundred years ago there flourished
two powerful republics, Tlascala and Cholula, the first the Lacedwemon, the second
the Athens of the Indian world. When united, they had suceessfully resisted the
arms of Montezuma; but Aztec intrigue was too powerful for the American
Athens, and the polished city of Cholula was subdued by those arts with which
Philip of Macedon won the sovereignty of Greece—a combination of intrigue and
arms. Tlascala was left alone to resist the whole force of the Aztec empire,
now aided by the faithless Cholulzans. ¥et Tlascala, undismayed by the new
combination, did not readily listen even to the proposals of Cortez; and only after
the terrible experience she received of his strength, did she admit the value of
his alliance. Let us contemplate the simple truth.

The ordinary representations of the city and republic of Cholula are allin a
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style of magnificence commensurate with the foregoing outline. Such statements
only had the authior seen, when he undertook its survey. He bad not then heard
or read of the suggestion of Torguemada, though copied into one of the notes of
Robertson. * The large mound of earth at Cholula, which the Spaniards dignified
with the name of temple, still remains, without any steps by which to ascend, or
any facing of stone. It appears now like & mound, covered with grass and shrubs,
and possibly it was never anytbing more.” The striking resemblance of this to
the mounds scattered through the country of our northern tribes, satisfied us of
their common origin, and that this; like the others, was but an Indian burying
place, formed by the deposition of earth upon the top of a sharp conical hill, as
often as fresh bodies were interred, and this-is probably the fact. Its greater
size is doubtless attributable to its situation in the midst of a most fertile plain,
[vega] where from generation:to generation a dense popolation must hiave dwelt,
who used this as the common receptacle of their dead. The appearance of that
structure, which Humboldt and other Buropeans have considered 2 monument of
antique ar¢, is readily explained by opposing facts familiar only to Americans, to
the scientific speculations of foreigners! But fo this one there is now no gues-
tion: an exeavation having been made ioto the side of the mound, it revealed that
truth which we oaly surmised. The only ruins at Cholula are those of several
Spanish convents, abandoned by the religious for others in the more congenial,
because more polluted atmosphere of Puebla, six miles distant. The villageis a
collection of adobe huts, such as it doubtless was in the time of Cortez, and all the
appearance of art about “the py  d” is the modern church upon its erest.

There is one reference here to which we would direct the reader’s
attention as of no slight importance. Torquemada, a Provincial of
the Franciscan order, visited the New World about the middle of
the sixteenth century, and wes in close intercourse with mnany who
had personally shared in the dangers and the triumphs of Cortez.
He resided in the country for fifty years, and as the zealous chronicler
of all that related to Mexican antiquities, he must have been an
observant witness of any remarkable native monuments that came
under his notice. If, then, the *suggestion of Torquemada® copied
by Robertson, and repeated by our author, with careful references
{Torquemada, Liber III, c. 19. Note to Robertson, No. 194,) be
_correct, there is an end to the matter as far as the pyramid of Cholula
is concerned. If Torquemada, whose whole history is written to sus-
tain. the narratives of Cortes and Bernel Diaz, nevertheless admits.
that in the sixteenth century the Gholula pyrawid was a mere earth=
mound, it does not require the authority of a traveller of the nine-
teenth century to assure us that it is no more now. But, Torque-
mada’s original volumes not beivy, accessible, we have had the curiosity
to refer to Robertson’s notes. In one (note 37). the historian states
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the dimensions of the Cholula pyramid, on the authority of Torque-
mada, as above a quarter of a league in cireuit at the base, and forty
fathoms high ; and his reference substantially corresponds to the one
given above: Mon. Ind. Lib. IIL. ¢. 19. But the quotation which
accompanies this reference to ancient Spanish authority in the subse-
quent note, No. 39, gives the words—not of Torquemada, who
wrote from personal observation, in the sizteenth century,—but of
the modern author, a Scottish divine and historian of the eighteentl
century, who did not pretend: thut he had ever seen the mound, or
indeed crossed the Atlantic. In other words the author quotes at
second hand, and furnishes a note of Robertson, written: at Edinburgh,
about 1777, under the belief that he is quoting what Torquemads
wrote at Mexico before 1600! Whatever may be the “lawyer’s privi-
lege of sifting evidence,” this must be confessed to be rather a loose
way of exercising it.

Again, it does not seem to have occurred to the eritical author that-
the modern Church, which is now the only appearance of art about the
carth-mound of Cholula, may have something to do with the absence
of art elsewhere. TFor if the Monks found that mound cased, like
those observed by Stephens in Central America, with cut-stone steps
and facings, there can be little doubt they would go no further to-
seek 2 quarry for their intended Church ; and if, moreover, the ruins
of several Spanish Convents surroand the modern. Cholula, the only
chance of finding traces of the ancient city, if it ever existed, must
be in some stray sculptures and carvings betraying native art, on the
materials built into the later Spamsh structures. But it may be
doubted if such evidence would be received by our author, for he tells

us: “At Cholula, I was so fortunate as to procure one of the images
of Quetzalcoatl, cut in: stone, with curled hair and Caucasian features.
This I afterwards compared: with. the great image found at Mexico,
not without strong suspicions that both were counterfeits; for in this:
country, even the most sacred records are open to such suspicion.”
This, it must be confessed, is carrying out the principle of doubting
in a most impartial and uncompromising spirit. The zeal of the old
Spanish conquerors in. traducing the Indians was so great, that, ac-
cording to our author, they actually invented and carved idols; to
bury them, for the confounding of future generations by their dis-
covery! This is an extent of critical suspicion it would be difficult
to surpass.
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‘Whilst, however, we thus indicate the tone of writing in this new
History, as differing widely from that which we generally look for in
the impartial and unprejudiced historian ; and the authoritative criti-
cism as carried out in a fashion very different from what we might
justly expect in the work of a le 1 Counsellor at Law, who has
undertaken to supplement the defects of Prescott, and sift the evi-
dence which—literally as well as metaphorically,—he had blindly
followed ; nevertheless, while this “New History of the Conquest
of Mexico,” will not supersede Prescott’s fascinating story of the
triumphs of Cortes, there are points in it well worthy of the notice
of the students of History. In testing the narrative of Cortes by
the physical evidence which the scene of his chief triumphs and re-
verses supplies, Mr. R. A. Wilson has availed himself of the Ameri-
can Army Survey of the Valley of Mexico, and undertakes, on
scemingly satisfactory ground, to demonstrate that the Mexico of
Montezuma was not built on an island in the lake of Tezcuco, nor
surrounded by its waters ; but that it stood nearly as now, enclosed
by marshy ground, through which its causeways were formed, merely
by throwing up the earth from a ditch or canal on either side. This
appears to be proved by the present relative levels of the lake and
the surrounding country, which show that the water, if standing at
a height sufficient to reach the city, would drown much of the land
which formed the chief theatre of Cortes’s deeds on Zerra-firma.
Still further, our new historian discredits the possible existence of
Montezuma's fabled capital, by affirming that no building of any
magnitude can be erected in Mexico, in consequence of its marshy
site, except on piles. Here is a specimen of the fashion in which he
demolishes “ the fables of Cortes and Bernal Diaz :”

“In the beginuing of the dry season, November 8, 1519, Cortez made his formal
entry into the city, and lodged in one spacious enclosure the whole of his little
army. Here both Cortez and Diaz turn aside to paiut wild figments of the mag-
nificence of the capital of Montezuma. Orieutal story, in its richest flights, bas
hardly ever reached the extravagance of their tales. Were either parrating a
public reception of the Gualiph of Cordova, in the zenith of his glory, or the
triumpbal entry of those of Bagdad, they could not have pictured scenes com-
parable to these deseribed, as aciually transpiving in their presence in this
Indian metropolis. The enormity of the fiction is not, after all, its most strikiog
feature. It lies rather in the credulity—not of the Spaniards, whose belief was
regulnted by authority—but in that of the whole civilized world, which cradited
these remarkable narrators without cither scratiny or evidence. The violation of
natural Jaws, which their statements involved, may not have been readily de-
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tected when philosophy hardly existed as a science. But how shall we account
for that blinking of the gross discrepancies between them? Is a love of the
marvellous so inveterate in man that crities, even, shut their eyes to the most
palpable contradictions

«Could Mexico have then been seen as it now appears—a modern city, built
on an antique pattern—our authors might well have painted it in oriental colours,
and almest fancied, too, sume lingering resemblance to the great cities of the
Moorish calipbate within its time-marked palaces. As the occupants of some
shamber upon a house-top, in the day seasoo, they might dream themselves, per-
haps, in such a capital as they have fabricated for Montezuma. Domes, and
minarets [steeples], and elevated battlements cast strange shadows in the rarified at-
mosphere, by moonlight, and make a picture so unreal that the visitor of to-day might
almost fancy the actual existence of such a world as Cortez only figured. Untrue
in fact—untrue even in faney—his wild assertions have grown almost realities by
passing so long unquestioned. Generation after generation allowed their taste
and their architectural plans to be influenced by an imagined resemblance to
something that had graced the spot before, und uncontradicted fabrications thus
became almost truths,

“This valley at the sealevel would have been for ever jungie, a dwelling-
place for wild beasts, for the sereech-owl and the bittern to enjoy unmolested ;
and that such = spot, perpetually on the verge of inundation,—where the differ-
ence between land and water can be measured by inches,—should be occupied by
a large city, demounstrates both the purity of the aunosphere and the uniformity
of evaporation, which for centuries has maintained this slight clevation, But the
proximity of the two surfaces produces disagreeable results—stagnation and de-
composition—the festering evils of an undrained valley, though neutralized in its
lower levels by salt and sterility. Sewerage is necessarily upon the surface—the
drains of the city cess-pools are its street ditches, or canals. All poetic illusion
vanishes, when from moonlight on the housctop we descend to the sober reality
of day. Siuce the time of Cortez, the resources of engineerivg have been ex-
hausted in ettempts to establish any material change, without tunnelling the
mountain, so as to drain Tezcuco laguna. These very defects fulfilled the Indian
ides of a stroughold, as they at all times insured them that security which a cir-
cumvallation of mud and water could not furnish. Beyond this, we will not
affirm the famous capital of the Aztecs differed materiaily from an ordinary Indian
village of the first class”

This may serve to illustrate our meaning in characterising the new
Historian as a famous doubter. He doubts everything; and at
times he carries his reader along with him in his doubts. I have
presumed,” he says, “to doubt that water ever ran up hill; that
navigeble canals were ever fed by ¢back-water;’ that pyramids
(teocalli) could rest on a foundation of soft earth; that a canal,
twelve feet broad by twelve feet deep, mostly below the water level,
was ever dug by Indians with their rude implements ; that gardens
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ever floated in mud ; or that brigantines ever sailed in a salt-marsh ;
or even: that 100,000 men ever entered the mud-built city of Mexico
by a narrow causeway in the morning, and, after fighting all day, re-
turned by the same path at night to their camp ; or that so large a
besieging army as 150,000 men could be supported in a salt-marsh
valley, surrounded by high mountains.”  Gaining courage as he pro-
ceeds, he doubts if human sacrifices were ever practised among the
Mexicans. The whole is a mere lying version of the barbarian prac-
tise of the Red Indian torturing his prisoner. He doubts if picture-
writing existed among the Mexicans; and regards the whole costly
volumes published by Lord Kingsborough, as reprints of ¢pious
frauds” of the priests. One of their eollectors, Boturini, is “the
very personification of imposture and credulity ;> another, Veytia, is
his match in credulity, and seemingly worse in morals; a high au-
thority on Mexican History, Clavigero, is the interpreter of a mere
valueless waif of “the manufactured antiquities 5’ Bernal Diaz, as we
have alveady said, was ‘“a myth,” never fought, never existed, except
by virtue of the creation of a lying Monk’s pen. Dr. Robertson, the
Historian, and “principal of the University [High School] of Edin-
burgh,” takes “as his authority a Jesuitical author,” and writes
“unmitigated nonsense about the Iroquois.” The bracketed explana-
tion that the University of Edinburgh and its HigZ Sckool, are identi-
eal is also the author’s own! And finally, he thus settles the merits
of the greatest of America’s Historians.: “Thus stand the literary
monuments Mr. Prescott has constructed. They are castles resting
upon a cloud, which reflects an eastern sunrise upen a western horizon I’

So far, then, we see that Mr. R. A. Wilson is an wmmitigated
doubter; nay, an open and avowed unbeliever in all the canonized
worthies of the Calendar of Letters. But it must not be supposed
he is therefore devoid of all faith. On the contrary, he has a very
decided creed of his own. He believes in an extinet Pheenician Em-
pire in Central America; finds in the cruciform ornaments of the
ruins of Palenque, the emblem of Astarte; in the Turtles sculptured
at Uxmal, 2 Tyrian symbol; in the river-wall of Copan, 2 counter-
part of the famous. sea-wall of Tyre; recognizes in one of the sculp-
tures figured: in Stephens’ Central. America, * the patron of the city
of Palenque, the Pheenician Hercules ;> and in. another, engraved by
Dupaix, the © American Isis or Astarte;” and, in short, proves once
more that nobody: is so:credulous: as: your unbeliever.

As a new History of the Conquest of Mexico, we cannot commend
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this volume of Mr. R. A. Wilson: asone caloulated in any respect to.
supersede the singularly fascinating work of Prescott. As a eritique,
however, upon that and other Mexican Histories, written by one who
has explored the localities where the principal scenes of Cortes’s tri-
umphs and reverses took place, and who has reconsidered the unques-
tionably exagerated narratives of the earlier Spanish authorities, with
reference to the possibilities and probabilities suggested by the actual
scene of historical events: the book may be read with interest and
profit by the historical student. Prescott by no means overlooks the
exagerative spirit of even the best of his old Spanish authorities. In
one passage, for example, when speaking of Tlascula; whieh Cortes,.
in his letter to the Emperor, compares to Granada, he adds:—“The
truth is, that Cortez, like Columbus, saw objects through the warm
medium of his own imagination, giving them g higher tone of coloring
and larger dimensions than were strictly warranted by the fact.”
But the charm of Prescott’s version of the old highly toned rarra-
tives leaves an impression of reality which is scarcely affected by such
guarded warnings of their dubious character ; and such a book as the
one under review has its value in drawing attention, and giving weight
and due importsnce to them. A less ambitious name than that of
A New History of the Conquest of Mexico,” would have more
correctly described what is in- reality only notes and reflections of a
Mexican Tourist, upon the History of the Conquest and: the Antiqui-
ties of the country. Such a designation of the work would, more~
over, have disarmed criticism, and have admitted: of a fairer estimate
of the actual merits of the work than it has hithertc received. As it
is, the author cannot complain, if the comparison. with the carefully
elaborated, and singularly fascinating volumes of Prescott, lead to a
depreciation of the New History, even by those who believe a3 we do,
that with all his candour and laborious diligence in the recovery and
collation of original authorities, the high colouring of Prescott’s mag-
nificent scenes. of the Conquest, not "unfrequently partakes of the
seductive charms. of romance. D. W.

Geological Survey of Canada. Report of Progress for the year 1858,
Montreal: Printed by John Lovell. 1859.
Our notices of the various Reports issued by the Geological Sux=
vey, may appearto distant readers to: be somewhat after date ; but.
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these Reports, it must be observed, are not made public, at least in a
complete shape, until after their formal presentation to the Legisla
ture, a proceeding which necessarily involves a very considerable delay.
Owing to this circumstance, however, portions of the Annual Reports
are frequently published, in advance, in scientific journals, in order to
claim priority for the discoveries and researches of their authors;
and thus, our own Journal has been honoured, on more than one oc«
casion, by communications of this kind from officers of the Survey.

Although the Report for 1858 is filled with numerous details of
much local importance, it offers, perhaps, less matter of general in.
terest than some of those which have preceded it; but, to be properly
understood and appreciated, it must be considered in connexion with
the earlier explorations and researches of the Survey, as well as with
those which are now being carried on. In addition to an elaborate
Report from the Director of the Survey, Sir W. E. Logan, it containg
ecommunications from Mr. Murray, Mx. Richardson, aud Mr, Hunt ;
together with valuable lists, by Mr. D’Urban and Mnr. Bell, of the
animals and plants met with in special districts of the Lower Pro-
vince. These, with other lists of the same kind previously published,
although forming at present merely isolated contributions to our
knowledge of the Fauna and Flora of the country, will be found ulti-
mately of greatuse. We miss, in this Report, the usual communica~
tion of Mr. Billings; but the subject matter of the Paleontological
Report for the year in question, comprising a monogram on the Devo-
nian Corals of Western Canada, has already appeared in the pages of
the Canadian Journal, and will be published, we understand, with
additional matter, in one of the forthcoming issues of the Survey.

Sir William Logan’s Report contains the details of an extended
exploration of the bands of crystalline limestone in the counties of
Argenteuil and Ottawa, examined by him, in part, during the preced-
ing year. These details are chiefly, and necessarily, of local in-
terest, but they contribute much to a correct knowledge of both the
geographical and geological features of that portion of the Province.
In addition, for example, to the accurate delineation of about twenty
miles of the River Rouge, beyond the area at present surveyed, the
Jposition and form, to quote from the Report, of thirty-two tributary
lakes of various sizes were determined, some being upwards of six
miles in length. But nothing can demonstrate more effectively the
value of our Geological Survey, than the following observationg—
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shewing, amongst other things, how large an expense may be avoided,
by a preliminary examination of the geology of the country, in open~
ing up roads in districts in which Laurentian rocks prevail :

“ By this modification of the distribution of the limestone as given in the Report
of 1866, a great additicn is made to that part lying in Harrington and Wentworth
in the neighbourhood of Gate, and Sizteen Island Lakes, a large portion of which
supports a surface well adapted for the purposes of agriculture. The best pre-
sent access to this agricultural tract is by the road which runs along the east
margin of the ealeareous outcrop on the west side of the trough. The site of this
road is judiciously chosen, for while the caleareous valley affords a pretty even
grade, it gives also much Jand capable of settlement along the line, and will thus
facilitate the keeping of the road in repair. Some years since a road was oponed
by the Goveroment to the limestone land in the north-west part of “Wentworth,
from the settlement on the West Branch River, in the front of the township. Buta
line having been chosen as near to a straight one as practicable, over the rugged
surface of the gneiss, it happens that while the grades are difficult, there is little
1and fit for settlement along the road. The road, in consequence, is little used ; a
second growth of timber will very probably be allowed to spring up on it, and the
espense of opening it will be eatively thrown away. If a road is reqguired on the
west side of Wentworth, it is probable that a better line might be obtained along
the limestone on the east side of the trongh. In general, throughout the Lauren-
tizn region, the bands of limestone will be found to afford the best guide for the
lines of roads.”

At the close of Sir William Logan’s Report, some valuable in-
formation is given respecting the copper deposits of the metamorphic
region on the south side of the St. Lawrence. As so much attention
is now being directed to this mineral district, we are induced to trans-
cribe this portion of the Report in a complete form :

“In the Repqrts of the explorations made by the survey on the south side of
the St. Lawrence, in 1847 and 1849, it was stated that indications of the pyritous
and variegated sulphurets of copper were observed in many localities, usually in
the vicinity of certain bands of dolomite, serpentine, soapstone, and other magne-
sian rocks, which in various forms characterise a group of strata lying at the top
of the Hudson River formation, and intermediate between what have oceasionally
been called the Richelien Shales and the Sillery Sandstones. They are equiva-
lent to the rocks of Quebec and Point Levi, and, affected by undulations, range
through the country between Cape Rosier and Lake Champlain in a very irregular
wanner, being distributed in long, narrow, synclinal forms, which carry their out-
crops in stretches backward and forward, in a general north-east and south-west
direction, bending, however, in some parts, towards north and south, and in others
towards east and west. Proceeding from the St. Lawrence, in a south-east direc-
tiop, the formation is thus found to be repeated » great many times in a transverse
distance, which, opposite to Quebec, would equal nearly fifty miles, whilst at
each repetition the strata, which on the north-east are of a sedimentary nature
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and show characteristic fossils, become more and more orystalline, .and ultimately
lose all traces of their orgauic contents.

“ When the indications of copper ore in these rocks could be traced continuonsly
to any distance, they, in every instance that came under my observation, preserved
a direction coinciding with the stratification. Tn three instances the quantity of
ore appeared suiiicient to justify the recommendation of erop trials, one being in
Uptov, another in Ascott, and a third in Ioverness. In the first, which occurred
on:the fifty-first 1ot of the twenty-first range of the township mentioned, the -cop-
per ore, consisting-of pure pyrites, was in 2 mass of greyish-white and reddish-
grey, compact, sub-crystalline, yellowish-weathering limestone, which it inter-
-sected in reticulating veins of from one quarter-of an inch to an inch.in thickuness,
-always inclosed hetween walls of highly crystalline-cale spar, associated occasion-
ally with a little quartz. These reticulating veins constituted bunches, and
geveral-of these bunches could be traced in succession in the strike-of the lime-
-gtone. These reticulating veine of copper-pyrites did not differ essrntially in-their
.arrangement from the thin veins -of quartz which vary frequently, and -thin- veins
-of titaniferous, specular, and magnetic iron ores which less often, have been found
intersecting the magnesian limestones of this formation in various places, and, 1
presume, must be regarded as veins of segregation, filling up fissures which do
pot.pass beyond the limits of the limestone.

A 1had:of breccia.or conglomerate, .of whi¢h ‘boththe fragments-and the matrix
ave.caleaveous, appears to -overlie the :preyish-white limestoue, -and, :like it, is
marked by-copper pyvites. A reddish-grey limestone, quarried in 'the:meighbour-
hood, is supposed to-underlie the greyish-white rock, though not seen in contact
with it. This, towards the top, was interstratified with yellowish-white -beds, and
towards the bottom with red shale: no copper ore was observed in the reddish-
grey limestone. Tha breadth across the whole of the beds may be about a quarter
of a mile. The general dip is towards the south-east, and the inclination varies
from ten to twenty-seven degrees, but the data are not sufficiently-clear-to estab-
lish the total thickuess.

“In one of the Reports in question, it was indicated that this band of limestone
appeared to hold a course from its position in Upton, through the northern por-
tion of Acton, into Wickham, where, on the twenty-sixth lot.of the last range of
the township, it was again marked by the occurrence of copper ore. The bearing
-of the band in this course would approach to uorth-east; and about ten miles
south-eastward from it, avother range of caleareous exposures exists in a nearly
‘parallel .course, one-of the exposures occurring .on the thirty-eighth lot of the
seventh range of Acton, and another on the -eighteenth lot of the.ninth.range of
Wickbam, where additional indications of copper :ore exists, A third north-
.eastward run of the same deseription of limestone extends from the thirty-second
Got of the third range of Acton, to the fourteenth lot of the tenth range -of
‘Wickham, and on both theselots the rockis again marked by copper ore, 88 weil
.8 on the thirty-secondlot of the-fifth range of Acton, which is .intermediate-bo-
tween the other two:positions. All these-caleareousranges, it-was there explained,
most probably-belang to one and the same band—the first and:third-being on the
‘opposite sides of a trough-like form, which stretches from the neighbourhood .of
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the St. Francis River to karnham; while the second is- due to an anticlinal axis
which divides this general trough into two subordinate synelinal parts. Other
synclinals present themselves further to the south-eastward, a general desecription
of which was given in the Reports.

“The existence of the copper ore on the thirty-second lot of the third Tange of
Aocton, was, I beliove, discovered by Mr. H. P. Merrill ; and at the request of
Mr. Cushing, the proprietor of the land, Mr. Huut visited the locality in August
last. As then seen, before any excavation had been made, the surface presented
an accumulation of blocks of copper ore, evidently in place,-and covering an ares
of about sixteen paces in length by ten paces in width, The masses consisted of
variegated sulphuret of copper, intermingled with limestone and silicious matter,
without anything like veinstone, and evidently constituted a bed subordinate to
the limestone, whose strike was about north-¢ast, with a dip to the north-west at
an angle of about forty degrees. In continuation of this bed for about seventy
‘paces in either-direction, the limestone was observed to hold little patches and
seams of variegated ore and yellow pyrites, with staius of the blue and green onr-
bonates of copper. The limestones in the immediate vicinity presented several
veins of quartz crossing the strike, but containing only traces of copper.

“During Mr. Hunt's visit, 2 small amount of excavation was made with pick
and shovel, and & fusther extent .of wwork has been done since; :but though this
thas not.edded materinlly to the information at fivst obtained, fhere can be no
-doubt, even shox.d the limits «of the deposit extend no further than:those above
indieateq, that the -e is bere-an-unusually. rich bunch of copper:ore.

“In the other two instances in which crop trinls were recommended, the gangue
was opaque white quartz, from one to two feet in thickness, in which was dissemi-
nated the pyritous sulphuret in Ascott 2ad the variegated sulphuret in Inverness.
The rock in both cases was deseribed as chloritic and talcose slate,

* Subsequent explorations in the townsliip of Inverness and Leeds, by different
individuals, have led to the disclosure of a considerable number of loealities
marked by cupriferous indications. Several of them have been tested in vavious
degrees, by the Megantic Mining Company and others, by shafts and excavations
of moderate depths; and at the present time an efficient trial is in progress at
Harvey’s Hill, in Leeds, by the English-and Canadian Mining Company, who are
pushing their work with considerable vigour, under the management of Mr.
Herbery Williams, At Harvey's Hill there occurs, onthé seventeenth lot of the
fifteenth range of the township, nine courses, composed chiefly of quartz, with
various proportions of bitter spar,-chlorite,and cale spar, and all holding in greater
or leSs quantities the pyritous, variegated,-or vitreous sulphurets of .copper. The
width of these courses varies from - few inches up to seven feet in the thickest
part of some of them. In the trials on the sucface, some of them, after yielding
quantities of copper orethat-seemed encouraging, have graduaily thinned, both
hovizontally and vertically, and disappeared. To prove their .character more
thoroughly in & downward direction, an adit is now being driven on the north
side of the hill, at alevel which is thirty-seven fathoms below the.sumamit. ‘This
will interseet nearly the whole -of the courses, and uniil it is completed it would
be premature to pronounce any-positive-opinion upon the success of the-enterprise.
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«The rock of the hill is such as has usually been called taleose slate; but
though unctuous to the touch, analyses by Mv. Hunt of slates of a similar charae-
ter in other parts of the vicinity of Harvey’s Hill, have shewn that instead of
magnesian they are aluminous, and that they should rather be designated mica-
ceous, or, as he has ¢alled them from their lustre, nacreous slates. They are in
general whitish, or light grey, and are often thickly studded with chloritoid,
These slates are interstratified with bands of a darker colour, more resembling
clay slates, and the darker appears to prevail over the lighter colour at the mouth
of the adit. The dip of the strata appears to be from N. 10 W. to N. 65 W.
with an average slope of between fifteen and nineteen degrees. The bearings of
eight of the quartz courses are from N. 15 E, to N. 85 E. while one of them runs
N. %6 W. They all underlie to the westward at angles varying from fifty to
nearly ninety degrees, and it would thus appear that none of them coincide with
the atrata eitber in dip or strike.

“ During the present year (1859), Mr. Cushing has made su arrangement for the
workiog of the copper ore on his property, and uader it Mr. Louis Sleeper, of
Quebec (who has heretofore been engaged in mineral explorations in the County
of Megantic, and in testivg for, different mining companies by trial-shafts and
other excavations, various quartz courses marked by copper ore in the towaships
of Inverness and Leeds), commenced miving in the Acton copper ore, on the 23rd
of September last. After several weeks had been spent in the excavations, I had
an opportunity of visiting the mine, and of spending several days in the examina-
tion of the facts observable in the natural exposures of rock in the neighbour-
hood, as well as those brought to light by the exenvations.

« The mine is just half a mile to the south of the Acton Station of the Grand
Trunk Railway. The road to it is over & marshy piece of ground, and it is crossed
by one or two low mounds of yellow sand. At the end of the road, a hill rises
to the height of about 105 feet above the marsh, and descends to a marsh on the
other side, It stands on a base of a quarter of a mile in width, and for nearly
one half the distance is composed of a sub-erystalline magnesian limestone dip-
ping to the north-west, with aun inclination varying from thirty to forty degrees.
The limestone is light grey in fresh fractures, and weathers to a dull pale yellowish
tint on the exterior. 1t is in some parts studded with concretionary nodules, con-
sisting of concentrie layers of carbonate of lime, with a transverse fibrous strue-
ture. The exterior of these is of a botryoidal form, and the layers are in some
places partially replaced by chert, preserving tie fibrous structure. These nodules
very much resemble corals, but they also resemble some concretionary forms of -
travertine, and the occasional intercolation of magnesian layers in the nodules
makes it probable they are the laiter. As stated by Mr. Hunt, the limestone of
the hill is intersected by several small veins of quartz; and one of them, more
conspicuous than the rest, carries traces of the yellow sulphuret of copper and of
galena. The mass of limestone visible, extending a short distance beyond the
" summit of the hill, has a thickness of about 270 feet. It is divided into heavy
beds, in which irregular masses of chert are disseminated in unequal quantities
in different places, being most abundant towards the bottom,

“The summit of the limestone from the north-eastern corner of the lot, proe
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ceeds sonth-westward for about thirty chaine, and in the succeeding 300 yards
turns gradually south, and ultimately a little to the east of south, before becoming
concealed, In the other direction, after running some distance, it sinks beneath a
marsh on the thirty-first lot of the third range, and again makes its appearance
on the railrond, which it crosses about three-quarters of a mile to the east of the
Acton Station, meeting and crossing the Black River about 220 yards north of it.

“The rock underlying the limestone is concealed, but that which immediately
overlies it at the mine, appears, from partial exposures, to be a lavender-grey
shale or slate, with a cleavage independent of the bedding. In thisslate there
appears to be irregularly distributed large masses of a harder roek, which is jn-
ternally of a light olive-green, uniformly and finely speckled with darker green
spots, looking like serpentine, many of which are surrounded with a bluish-grey
film. Tbhe rock, under atmospheric influences, becoriies light yellowish-hrown on
the surface, and, in its weathering, strongly resembles some of the serpentines of
the eastern townships, Some of the masses measure fifty yards in length by
twenty ia breadth ; and on the north side of the reilroad there is one of twice
those dimensions, appavently sunk into the top of the limestone. Thin layers of
the rock occasionally appear to be interstratified evenly among the slates. In thick
masses, spots of cale spar ave sometimes dissewminated, giving the rock a cellular
and somewhat trappean aspeet; but there is no evidence that it is intrusive, and
it occasionally assumes the character of a sandstone, with small quartz pebbles
running in the direction of the beds. In the speckled part of the rock, very thin
partitions, of the same colour and hardness as the darker green spots, run in
geveral directions. These partitions, on analysis, prove to be & ferruginous chlo-
rite, and the whole rock may be described as a hydrous silicate of alumina, with
much iron and magnesia.

“These slates and harder muasses have a thickness of about eighty-five feet.
They are succeeded by isolated masses of limestoue of various sizes and somewhat
rounded or lenticular forms, some of them attaining maguitudes of thirty yards
in leogth by twenty in breadth, and even eighty yards in length by ten in breadth.
As seen on the surface, they present a succession of protruding lumps, which run

. in a line parallel with the summit of the limestone, turning with it to the south-
ward at the south-western part of the exposures. These caleareous masses con-
sist of grey limestone, made up of irregular avd apparently broken beds and
rounded forms, and hold irregular and ragged pieces of chert in more or less
abundance, with strings and spots of eale spar. The serpentine.like rock some-
times appears to surround these calcarcous masses.

“The copper ore appears to occupy a position immediately near the igolated
masses of limestone, and very little of it to penetrate into the serpentine.like
rock or the slate. Indications of it occur on both sides of the caleareous masses,
and in some places can be traced as if surrounding them; but the chief part ap-
pears to be beneath them, and intermediate between them and the slates and the
serpentine-like rock, The ore consists of the pyritous, variegated, and vitreous
sulpburets of copper, the second species being the most abundant, and the third
more abundaut than the first. The green carbonate also oecurs, but it must be
regarded as a secondary product, formed at the surface and in eracks. The chief

Voun. V. 21
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excavation has been made in a oross-aut, running S. 45 E., which is at right aogles
to the strike. The depth excavated is from four to eight feat, and the following
is the succession of masses maot with in the cross-out, given in a descending ovder, |
and reduced to vortical thickness from horizontal measurement:
Foet,
1. Limestone; this may be a boulder deeply sunk in the soil, but it is sup-
posed to be in place, and to belong to one of the isolated masses of the
stratification ... eeiiiiieiiiiiiiiiiiiiieiesiieaiiiiiiiineness 8
Concenled ..uvvurerionientosssannencreneosesrosss aou teiecanseen 8
Limestone in place, belonging to one of the isolated masses; small irregu.
lar spots of the pyritous sulphuret of copper occur in the rock. Thisis
probably part of the same mass as the fivst three feet, and the concealed
three feet would also be a part, making the whole cight feet.......... 2
2. Variegated sulphuret of copper, enclosing numerous angular fragments of
limestone in irregular aggregations, This mass dipped with the stratifi-
cation, but thinned out, and ferminated dowawards .........cce00ve. 2
8. Limestone broken into various sized augular fragments, by a number of
reticulating cracks of from, one quarter of an inch to three inches in
width, and filled with variegated sulphuret of copper, with spots of
white crystalline cale spar, and occasionul erystals of transparent quartz. 16
4. Breccia or conglomerate, with a paste composed of variegated and vi-
treous sulphurets of copper, mingled with fine grained silicious matter,
enclosing fragments. of limestone, some angular aud some rounded;
some of them almost wholly calcareous, and others largely silicious.
The sulphurets of copper run in parallel clouded streaks, the clouded
character being oceasioned by the presence of more or less silicious
matter, mingled with the steel-grey and the purple of the two sul-
)17 . 4
B, LAimestone....oeeveseacnsss coniniintiinrranssosonesiisnnonises 2
6. Copper breccia or conglomerate, of the ;ame characters as before ...... 4
T. Limestone .....ccci0nn.n. T -
8. Slate, with traces of copper (green carbonate on the swrface) ... .o.n.. 12
9. Serpentineike rock . cveveriivariaieieiiiitieieniiraniasenanaaa. 14
10. Sinte, with traces of copper (green carbonate on the surface)..... .... 25

Feet........ 98

“The thickness of fifteen feet given to the brecciated limestone of No & is de-
duced from a horizontal measurement of ten yards across-the strike, and a sup-
posed slope of thirty degrees, which is about the dip of the bed and of the strata
where it can be made out iu the vicinity. But no clear indieation of bedding is
visible in the body of the breccia, and as the excavatiou across it is yet only two
feet deep, it may heveafter be proved that, by some irregularity, the slope is lesa
than] thirty degrees; in that case the thickness would bave to be reduced in
proportion to the diminution of the slope. If the slope should be eighteen de-
grees, the thickness will be ten feet.

«The two brecaia or conglomerate bedsnumbered 4 and 6, contain the great
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body of the copper ore. On the strike, these beds are exposed for about eight
yards to the south-west. There is then an interruption, by the presence of a wall
of the eerpentine-like rack, which erosses the strike in the sbape of a slender
wedge, coming to a point north-westwardly, and gradually spreading out into the
strata in an opposite direction. A farther quantity of copper conglomerate, how-
ever, exists on the opposite side of this wedge-shaped wall. The condition of
the rock to the north-cast of the cross-cut has not yet been sufficiently ascertained
to give any description of it, except from an excavation at the distance of about
forty-five yards. Ileve a mass of ove has been mined for about two fathoms on
the strike, commencing with a breadth of niue feet, and irregularly diminishing
to the north-westward. Beyond the excavation, it appears to diminish farther,
and probably thins out.  On the north-west side, this mass was limited by lime.
stone belonging to the line of isolated masses; and on the south-east by a wass of
the serpentine-like rock, the face of which stands in a nearly vertical attitude.

“To costeening pits, which have been carried across the strike of the upper
part of the ore, at distances of about eighty yards on one side of the cross-cut
and 110 yards on the other, indications of ore continue to exist in the stains of
green carbonate and small masses of the sulphurets, but the work dons is not
sufficient to give facts that bear upon the mode in which the ore is connected
with the rock.

“Tn so far as the facts ascertained by the present condition of the excavations
enable an opinion fo be formed, it appears to me probable that the copper ore,
mingled with silicious matter, constitutes the paste of a breccia or conglomerate,
the fragments of which bave been accumulated in a depression in the surface of
the argillaceous and silico-magnesian -sediments forming the slates and their as-
sociated harder magses, while the sulphurets of copper have been deposited from
springs bringing the metal in solution from some more ancient formation, The
whole condition of the case appears to bear a striking resemnblance to those of the
copper deposits of the Urals, as deseribed by Sir Roderick Murchison, except
that in Russia the ores are carbonates instead of sulphurets.

“ However this may be, there is no doubt the mass of ore is a very importaat
one. ﬁlready, after but nine weeks’ work, not far from 800 tons have been
housed, supposed to containfabout thirty per cent. of pure metal. The value of
this quantity would be about $45,000; while, exelusive of lordship, the mining
expepses and those necessary to carry the ore to warket will be comparatively
small. The quantity of ore exeavated appears to have produced bat a moderate’
impression on the total mass in sight.

“Whether such another bunch of copper ore will be met with, associated with
the limestones, it is impossible to say; but even should one exist, it would perhaps
be too much to expect that it would be found immediately at the surface.

“Many of the facts connected with the mode in which the copper ore of the
conglomerate is related to the fragments, were ascertained by slitting a slab of
the rock by means of a lapidary’s wheel, and polishing the surface. The same
test has been applied to a block of the Upton conglomerate, and it is found that
there is some snalogy in thetwo cases, except that the Upton ore is altogether
pyritous sulpburet, snd much more thinly distributed among the fragmenta.
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‘While large blocks of the Acton conglomerate give thirty per cent. and upwards
of pure metal, the best blocks obtained by me from the conglomerate of Upton do
not yield more than five par cent. But this, if the quantity of rock with such a
per centage were large, and the masses not too widely scattered, would constitute
a valuable mine, It would, however, require « careful crop trial to determine
whether the quantity is available.

“On a recent visit to the Harvey's Hill Mine, I was informed by Mr. Williams
that, after sinking on the incline N. 80 E. <759, on Fremont’s lode, near the top
of the hill, for forty-five feet, the underlie changed to S.80 W. <'76°, and the
shaft being then sunk vertically for seventy-five feet more, a bed of three inches,
holding disseminated copper ore, was met with at the depth of twenty-five fect;
and another of six inches, of the same character, fifteen feet further down—the
latter constituting ths top of a six-feet bed of soapstone. In this an opening
was made for thirty feet each way in the slope of the bed, which met Fremont’s
lode in the rise, and continued beyond it. At the bottora of the incline a level
was driven in the bed for nearly thirty-two feet. The copper ore was continuous
the whole of the distances, and may be said to have thus been proved over an
area of nearly 2,000 square feet in the plane of the bed.

“The shaft being full of water at the time of my visit, I had not an opportu.
nity of inspeeting the work; but descending another shaft, at a distance of about
ten chains from the last, in a direction which is nearly in the dip of the strata,
I examined what there is litfle doubt must be another bed. This occurs at a
depth of ninety fect from the surface ; and allowing for the fall in the surface be-
tween the two shafts, its position would be very nearly twenty fathoms above the
upper bed in Fremont's shaft. An opening bas been made in the bed of about
seventy feet in length by twelve feet in width, partially on the strike, but gradu- ’
ally turning up to the full rise of the sirata. In this opening, the thickness of
the bed, as measured by myself, varies from nineteen to thirty inches. The rock
is a nacreous slate, and the copper ore is ‘distributed in the bed in patches gener-
ally of a leniicular form, They are usually thin, but sometimes attain from one-
half to three-quarters of aninch in the thickest part: and ocecasionally present in
the gection, lines of six inches or even 2 foot in length. These patches interlock,
one overlapping another, with variable distances between, while many single
erystals and small spots of ore are disseminated throughout the-whole thickness,
In some parts the pyritous, and io others the variegated sulphuret, prevails, and
the quantity of metallic copper in the mass may range from about three to about
five per cent, producing an average of about four per cent. The estimate, how-
ever, has been made by the eye and not by assays, Supposing the bed to average
two feet in thickness, a cubic foot to weigh 180 pourds, the produce to be five per
cent., and one-fifth of the copper to be lost in dressing the ore up to tweaty per
cent., then each square fathom of the bed would yield 1.10 tons of dressed ore of
the above produce, the value of which in Swansea would be about $110. If the
produce were four per ceat., the value of a fathom would be $83; if three per
cent,, $66. It is only by an experiment on a large quantity of ore, in the way of
dressing, that,the trae produce of the bed can be determined,

«The mode in which the copper ore is distributed in the nacreous slates of
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Teeds, preeisely resembles that in whi it oceurs in the bituminous slates of
Germany, and it is only the circumstance that the facts known in' connection with
the Canadien deposits are yet too few to give entire confidence in the persistence
of similar conditions over a great area, which should moderate the expectation of
an important result. As the copper in the beds is probably contemporaneous
with them, it would of course be antecedent to that associated with the courses
of quartz, the fissures holding which, it is unnecessary to state, must Lhave been
formed subsequent to the strata in which they occur. The copper in the courses
was probably derived from that in tbe beds, and though the former, not orly in
Leeds but in other parts, may in many cases prove to be economically unavailable,
it may yet be serviceable as an index to the position of available beds, and ma-
terially aid in their discovery. The copper-bearing quartz courses, from contrash
of colour, are much more coospicuous than the copper-bearing beds; and though
the latter, from the uadulations in the strata, might be brought to the surface in
many places, they would not readily attract the eye, unless from marks connccted
with the strata more prominent than the copper ore itself, which at the surfaco
will often bave disappeared from the influcnce of the weather. At Harvey's Hill,
the soapstone underlying the lower cupriferous bed, might prove a servicesble
mark by which to trace the copper ore on the surface. The soapstone known to
crop out at a certain distance beyond Fremont’s shaft, though its accompanying .
ore has not been remarked, conld, in all probability, be followed for a considerable
distance on the strike, with very little difficulty. Should the cupriferous charac-
ter of the upper part prove continuous, which appears to me very likely, the
existence of a valuable copper ore deposit might thus be established as probable
at a very small expense. Cupriferous beds would, of course, be subject to the
aceidents of dislocation affecting the strata in which they are enclosed. One of
these appears to affect the Harvey Hill bed, where the lower shaft interseets it
At this spot the copper ore suddenly ceases, and 2 mass of guartz presents itself,
cutting & part of the stratification in a nearly vertical direction ; while 2 little to
the eastward, the inciination of the copper-bearivg bed suddenly increases from
nineteen to thirty-nine degrees. These circumstances combined, appear to me to
indicate a dislocation, with a down-throw to the northward.

“The discovery of copper ore, subordinate to the stratification of the maguesian
group in Upton, Acton, and Leeds, of which the last two instanees, and perhaps
the first, afford quantities cconomically available, invest the traces so widely
spread io connection with-this group in Eastern Canada, with more importance
than they previously possessed. These traces are not confined to the more crys-
talline and altered parts of the deposit, but extend to the portion which is so far
unchanged as to be marked by characteristic fossils, and the ores being found to
occur mingled with the original sedimentary muatter of the beds, there is no
goological reason why such traces may not lead to the discovery of economieal
quantities of the ore at Quebee and Point Levi, as well as in other parts. There
are dolomiies, however, in a lower part of the Silurian series than this group, and
both these dolomitic groups are found to exist below Quebec,on the St. Lawrence,
—the one on the north side, at Mingan ; and the other on the south side, all the
way to Cape Rosier, and {n various islandn near both sides; and tho fossils being
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the only sure guide by which the one group can be distinguished from the other,
the study of these becomes an important part of the investigation.”

The Report furnished by Mr. Murray embraces the details of a
very extensive examination of the coast of Lake Huron, with the
back country, around the Bruce Mines. The wide area thus included
in Mr. Murray's explorations, lies between the Thessalon and Missis-
sagui rivers, and presents many features of geological interest. One
of the most striking, perlkaps, not only in a scientific, but probably alsoin
an economic point of view, is the discovery of a large fault running
roughly parallel with the Thessalon River, and probably with the
coast line generally, between that stream and the mouth of the
Mississagui. To quote from the Report,~

“ Chert beds, very similar in aspeet to those just deseribed, are met with on the
north-east side of the small lake which ig tributary to Walkér Inke. Bstween
those and the nearest approach to the previous beds. [dipping N.E.,] there is a
distance of no more than a quarter of a mile. They dip to the southwest with a
slope of thirty-five degrees, and they might well be supposed to be the same beds
on the opposite side of a synclinal axis. There is some suspicion, however, a3
will be seen from the sequel, that they are higher strata on the not.h side of a
great downthrow fault.

“These beds, in the attitude above mentioned, are seen along the worth-east
side of the Iake for a distance of a quarter of a mile; they are followed north-
ward by a mass of greenstone, and that again by a great display of white quartzite,
both running parallel with the chert beds. Three quarters of a mile soutb-east-
ward, chert beds again appear, dipping to the south-west, with greenstone coming
out from beneath them, avd in this relation they can be traced for two miles to the
south-east. Hei the chert beds are within eight chains of the south-west corner
of Thessalon Lake, and the greenstone lies between them and the margin. This
position is about balf a mile from Salter’s side-line, but the farther progress of
the chert beds towards the side-line appears to be interrupted by & mass of white
quartzite.

“The low ground on Salter’s side-line, mentioned as ceeurring to the north of
the chert ridge first described, forms a hollow of a few cheins in width, beyond
which the mass of white quartzite just alluded to rises pretty sbarply, consti-
tuting a hill which fills the space between the hollow and the lake, with the
exception of & narrow mass of greenstone at the waters edge, and overlooks the
Iow ground on the south margin of Lake Thersalon to the east.

«QOn this low ground there is an interval of marsh, but beyond the marsh there
is » point about half a wmile sbove the outlet of the lake, where the strata make
their appearance. They consist of yellowish chert interstratified with impure
limestone, and they dip S. 37 W. > 19°. The band is about a quarter of a mile
wide, and it can be traced without much diffirulty in a pretty straight line fof
upwards of cight miles down the river to the higher fall, dipping in the same
direction and nearly nt,’tbc sane inclination the whole ¥way. In this coufse the
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band obliquely crosses in succession the terminal edges of all the uivisions which
have been deseribed on the south-east side of the river ta the middle of the upper
slate conglomerate, its relation to which has already been pointed out.

“ At the point which uss been mentioned on the south side above the exit of
Thessalon Lake, the chert band proceeding north-westward enters the lako, but
some uncertainty exists as to the position ot which it leavesit. On the north-east
side of the peninsula of Otter-tail Lake, there is at the base of the chert bund a
bed of a red and yellowish fine grained sandstone. A similar bed is seen at tho
upper end of Thessalon Lake with a bed of yellowish chert resting on it, and it is
probably Lere that the band again enters upon the land; but the dip at the spot
is irregular, and the band bas not been traced beyond it. There is no doubt, from
the sequence of the rocks beneath the baund, that it is equivalont to the one over-
lying the white quartzite on Salter’s side-line; and sbould it, on farther investiga-
tion, be found to continue westward from the upper end of Thessalon Lake, then
the south-west dipping chert band which faces the first described one, would
necessarily occupy a higher stratigraphical place, and would prove the continuance
of the fault which no doubt reaches Salter’s side-line. The extent of this down-
throw is not quite certain, but it appears to me it cannot be less than 1500 feet at
this part.

“The rock which would lie between these two chert bands is seen in a hill
forming a point north of the south-west coraer of Thessalon Lake. It occupies
three quarters of @ mile across the stratification and consists of white quartzite.
A dip of eighteen degrees would give to this a thickness of near 1600 feet, to
which, if 200 feet be added for the upper chert band, the dislocation would appear
to approach even 1700 feet on Salter's side-line.

“ The downthrow, bowever, if the dislocation result from a vertical movement,
must be progressively nuch greater to the south-enst, for the chert band termi-
nating near thie upper fall against the middle of the upper slate conglomerate,
would there shew a displacement equal to the whole volume of strata between,
which, according to the thicknesses given in the list of strata, would be 9,320 feet
additional, or upwards of 11,000 feet, * * %~ The examination of the -
area connected with the Mississagui has vot yet been sufficiently extended to
determine vthe relation between the copper-bearing veins of the Grand Portage
and the physical form to which they are subordinate. The veins of the lower
part of the river are evidently related to the anticlinal existing thore.  Those of
the south part of Echo Lake also belong to an anticlinaly so do those of the Bruce
and Wellington mines; and it would almost appear as if the importance of the
metalliferous indications rose with the sharpaess of the fold.  But whatever be
the cause of the dislocations in which metalliferons miaerals are seereted, it wounld
seem to be 1 probable supposition that in a metalliferaus district the greater the
dislocations the greater the chances of valuable metalliferrous lodes. 1f this be
the case, the great dislocation of the valley of the Thessalon would become in-
vested with mauch importance. But though there is no doubt whatever that it is
a master fault, it would, I fear, be a somewhat expensive affair to prove or dis-
prove that it is a master lode, for althongh the proximate position of it has been
more or less examined for upwards of fifiy miles, never in auy place bave I been
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go-fortunate as to find the rocks on'the opposite sides of the fault in juxtaposition,
On arriving at the spot where a junction was expected there was always a swamp,
a marsh, praivie, river, lake, or some flat surface covered over with drift. The
only mode of proving the matter would be by costeening, and it is probable that
tho thickness of the covering ‘Would cause this to be attended with much outlay.”

The agricultural capabilities of the Huronian country, in the dis-
trict examined by Mr. Murray, greatly surpass, we are happy to
observe, the ordinary belief—large tracts of good land occurring in
many of the more inland localities. Respecting this, Mr. Murray
states :—

“It has been remarked in former Reports that the north coast of Lake Huron,
in many parts picturesqne, appears too rocky near the margin to be suited for
agricultural settlement, though likely in time to become of importance to the
Province by the development of the metallifferons ores, which the geological
formation of the region is known to contain. But while this description is appli-
cable to the coast line and the margins of some of the rivers and larger lakes of
the interior, it is by no means so o the country in general. On the contrary there
are in many parts, especially in the valleys of the Thessalon and its tributaries,
extensive tracts of the finest lands, covered with a luxuriant growth of hard wood
interspersed with stately pine trees, probably equal in avernge size to any of the
same species known in the Province.

“In the immediate neigbbourhood of the Bruce and Wellington mines and
thence to Portlock Harbour, the country is for the most part broken by low rocky
ridges, the flat land between which is in general densely eover.  7ith thickets of
spruce, balsam, or in marshy parts with tamaracks; but occasional patches display
a stout growth of maple and white bireh. In many parts the low grounds open
out into extensive prairies or marshes, usually well covered with wild grass, and
prettily dotted with clumps and little groves of small tamaracks or bushy spruce.
The timber on the wooded flats is certainly not such as in general is supposed to
indieate a very fertile soil, but much of the surface is nevertheless susceptible of
cultivation, and there can be little doubt that with successful mines to produce a
market for surplus produce, farming to a cousiderable extent might be advan-
tageously followed. Admirably adapted for grazing, the prairies might also supply
an ample stock of winter fodder for cattle, while nearly all the ordinary spring
crops might be raised from the avable portions of the land.”

Mzr. Richardson’s explorations relate to the Gaspé peninsula, and -
form a continuation of his previous researches in that district. They
extend over a wide area, comprising examinations of the valley of
the Marsouin, the coast line between the Marsouin and the Great
Metis, the valleys of the latter river, the Patapedia and the Resti-
gouche, and the country between the Metis and the Riviére du Loup.
Numerous details of local interest on the geographical features and
geology of these localities, together with a useful wmap, are given in
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Mr. Richardson’s Report. The rock formations met with, comprise
various beds belonging to the Lower, Middle, and Upper Silurian
series, with the so-called Gaspé sandstone (a Devonian formation)
the drift, and some eruptive rocks. The lowest recognised strata
consist of graptolitic shales and sandstones of the age of the Hudson
River Group. On the Patapedia river, the beds (probably Upper
Silurian) exhibit well marked cleavage lines, independent of the bed-
ding, and in places are greatly contorted. On the river Matanne
in drift clay and sand, forming a terrace fifty feet above the sea level,
Mya arenaria, Tellina Grenlandica, and Myoclus edulis, were found.
The same species were seen at a similar level on the east side of the
Metis river, whilst on the west side, at a distance of about two miles,
and at a height of about 130 feet above the sea, Mr. Richardson met
with Mya arenaria, and Sezicave rugosa. Eight wiles up the river
Metis, also, he observed the latter species with Natica clause and
Balanus Hameri, 245 feet above the sea. Many terraces, contain-
ing shells of these and other existing species, were found likewise
on the Ste. Anne river and to the east of the Riviérs du Loup. The
economic substances observed by Mr. Richardson in his explorations
are deseribed in the following extract from bis Report :—

“ The substences capuble of economic application met with in the course of my
investigations, were bog iron ore, wad or bog menganese, copper ore, chromic
iron, serpentine, roofing slates, tile stones, flagstones, building stones, limestono
for burning, mill stones, shell-mar], peat, and the water'of mineral springs.

“ Bog iron ore. This ore was abundant in the second concession of the seigniory
of Green Island, on the land of Mr, Félix Avrvil.  About the middle of his lot it
occurred in patches of from three feet up to cight feet in diameter, and from
twelve to twenty inches thick. Bet-veen these patches there were intervals
of thirty or forty paces. With a breadth that was not observed to exceed a hun-
dred yards, the length of the area over which these patches were disseminated
extended across ten lots, in the bearing S. 27 W,, and half a mile, in rather less
abundance, in a contrary direction.

« In the seigniory of Cacouna at the village of La Plaine, on the lot belonging
to Mr. Stanislaus Roy, a patch of the ore was seen, measuring fifty feet by fifteen
feet, with a thickness of four inches. On the adjoining lot to the east, another
pateh of about the size of the previous one was met with; yellow ochre occurred
in the same place in small quantity.

« Another locality was in the seigniory of Villeray, about three miles west
from Green Island River. On the land of 3Mr. Narcisse Marquis there is a patch
of the ore about 270 feet long, and from twenty o thirty feet wide, with a thick-
ness of from six to twelve inches. The ore was likewise observed on several
adjoining farms in smaller quantities, but, from the information I obtained from

3
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the farmers, it appeaved not unlikely that the spread of sush patches of the ore
is considerable in the neighbourhood.

“Traces of the ore were secn in several other places in the seigniories of
Qreen Island, Villeray, Cacouna, and Riviére du Loup, as well as in the town-
ships of Viger and Whitworth, but the quantity was too small to require par-
ticular mention. Asa whole, the ore-bearing tract is about twenty-four miles east
and west by-about five or six north and south, Whether the ore can be found in
sufficient abundance to warrant the establishinent of a smelting furnace is perhaps,
as yet, doubtful. From the wooded character of a great pavt of the country to
the south of the tract, charcoal for smelting purposes could be procured easily for
many years to come,

* Wad or bog manganese. This ore was found in the seigniory of Cacouna, on
the lot of Mr. Stanislaus Roy already mentioned, in a patch mensuring twenty-
five feet by twenty feet; it occurs in nodules of from a half to a quarter of an
inch in diameter, imbedded in sand, and forming a layer of the thickness of four
or five inches.

« Coppor ore. Notwithstanding the great area over which the limestones and
limestone conglomerates of the same age as the copper-bearing vocks of Upton,
Acton and Leeds were exawmined, the only traces of copper ore met with were
pear the mouth of the Great Capucin River. Here, as already bas been men-
tioned, the pyritous sulphuret is disseminated in small specks in a bed of greyish
green quartz, interstratified in red shale, while the green carbonate invests some
of the cracks in the two inches of thickness containing the sulphuret.

« Chromic iron. On the summit of Mount Albert, near the second station
established by Mr., Murray for his measurements, chromic iron was strewed in
abundance on the surface among the fragments of serpentine. 1t occurred in
Joose masses, weighing from a few ounces to twenty pounds. It was alinost all
quite free from rock, and the masses, continuing for a little over half a mile in a
bearing N. 44 E., gave indication that this was the probable direction of its run,
though the bed itself was not seen. The loose masses were so abundant that in
a few howns a ton of the ore might have been collected by a single person; and
their cleanness lenves little doubt that there must be a rich deposit close to the
surface beneath the moss and soil.

“ About four miles to the north-east of this, a bed of the ore, of about one inch
thiek, was observed in the serpentine; but the ore was not so pure as the masses
on the summit of the mountain. The bed was traceable in the strike of the
serpentine for about fifty paces.

“Serpentine. Tho serpentine of Mouunt Albert, occupying an area of not
less than ten square miles, would yield an inexhaustible supply of material
capable of economic application. The rock appears to be unusually solid, and in
several places vertical cliffs of several hundred feet in height shew nothing but
bare serpentine ; while masses of eight and ten feet in diameter, fallen from them
lie at their base. The general colors, as far as observed, were green, or green
mottled with red, and mahogany-brown striped with red ; oceasionally a blueish
tint was mingled with the other colors, The distance of the locality from the
St. Lewrence by the valley of the Ste, Anne River is thirty-four miles. By the
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valley of the north tributary branch of the Ste. Anne and the ¥alley of the Mar-
souin the distance is twenty-four miles. In either direction roads could beasily
constructed, while a great part of the way is well adapted for settlement.

“ Roofing slates, tile slones, and fagscones. The best roofing slates were observed
on Henley's Brook. The nearest exposure of the rock yiclding them is about
two miles and a half above the junction of the brook with the Marsouin, or about
four miles from the St. Lawrence, and it prevails for a breadth of two and a half
miles up the valley of the brook. The slates might be obtained in thicknesses
varying from an eighth to a quarter of an inch, and in slabs of eight or ten feet
square, with very smooth surfaccs. Some parts of the rock gave thicker slabs,
meansuring from two to threo inches, and would serve as excellent flagstones. The
color of the rock is a dark blueish-grey or black. Some bands of the slate are
caleareous, and these, for roofing purposes, should be avoided.

“The same rock comes out in the strike upon the Marsouin River, from seven to
pine miles from the St. Lawrence, and would here give a mateorial of much the
same character.

 Allusion has already been made in the geological description to the flagstones
of the Metis. They occur about twenty-six miles and a half from the mouth of
the river, and consist of calcarcons sandstones weathering to a light drab. Slabs
might be obtained of two feot square, with thicknesses ranging from two to four
inches.

¢ Another locality for flagstones is ou the Awaganasees Brook, about thirty-four
miles and a balf from the mouth of the Patapedia. They so much resemble those
of the Metis River that they are supposed to be of the same geological formation.
The slates, however, were of larger dimensions, some of those seen being two
feet square, and others four by eight feet, the thicknesses being from one to two
inches. Another exposure about a mile lower on the Awagaunasees would yield as
large but thinner elabs, which would form excellent tile stones.

¢« Another locality of the same description of material was met with on the
Patapedia, about seventeen miles and three quarters from the mouth. Here good
tile stones might be obtained.

“On the Rimouski River below the fall, on the twenty -fourth lot of the sixth
range of Duduesne, flagstones might be obfained of a character so similar to those
of the Metis, that they are supposed to have the same stratigrapbical place. The
dimensions observed, as already stated, were two by three feet, and four by six
feet, with thicknesses varying from one to four inches,

“ Mill stones. On Lake Matapedia the white sandstones which underlie the
Gaspé limestones would answer the purpose of mill stones, When I passed the
Iake, Mr. Pierre Boucher shewed me a stone which he had prepared from the rock
to be used in 2 mill about to be erected by him. The rock is undoubtedly hard
and solid enough for the purpose, but wants the small cavities required for mill:
stones of the best deseription.

 Building stones. From the grey caleareous sandstones of group B, excellent
building stones may be obtained, and so many localities in which these sandstones
occur have been named in the geological description, that farther allusion to them
is unncessary. The more solid beds at the base of the Gaspé limestones, as they.-
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appear on the Middle Metis Lake and Lake Matapedia, would give good building
stone; 5 :

¢ Lime, In the limestone conglomerates of group B masses of the rock ave
found, in most localities, which yield stono of sufficient purity for burning into
quick-lime. At Metis a single boulder of dark groy limestone imbedded in one of
the conglomerate baads was caleulated to weigh twenty-five tons. It was being
quarried for lime-burning at the time of my visit to the place. Pretty good stone
for burning might be obtained from the base of the Gaspé limestones as far as
they were traced.

« Shellomarl. About five miles below the Matanne River, just over the bank of
tho St. Lawrence, on the lot of Mr. Denis Gougé, there occurs a deposit of fresh-
water shell-mm). It is at the outlet of a swamp, and where dug through it had 8
thickness of fifteen inches. I was informed that on an occasion when the swamp
became dry in summer, the deposit had been seen in other parts of it. The
swamp has an aren of between fifty and sixty acres.

“The only other locality in which shell-marl was observed was on ths Lower
Lake Metis. In the upper part of this lake wherever the dredge was used if
always brought up shell-marl, but the thickoess of the deposit is uncertain.

% Peat, A large-aves in the séigniory of Rividre du Loup is covered with peat.
The loeality is called the Savanve de la Plaine. The exact beundaries were nof
ascertained, but the area caunot be less than nine or ten square miles, It stretches
along both sides of the river from the third to the sixth mile, and to the eastward
it has a length of three miles, diminishing to the breadth of a mile at the east
end. Ytslength on the west side of the river I was not able to ascertain,

« Peat was observed in abundance on the first and second concessions of Gireen
Island Seigniory, and from a poiat two miles below the Rimouski River there is
a belt of it extending nearly all the way to Metis River, a distance of over twenty
miles. ‘The northern edge of the belt approaches in some places ‘o within a
quarter and in others to within half a mile of the St. Lawrence, and its width is
from a quarter of a mile to a mile. * The thickness of the deposit where observed
was from one to six feet.

“The swamp which has been mentioned on the Rimouski, in the third range of
Duquesne, is underlaid with peat; from within half a mile of the Rimouski it
extends two miles to the east in Duquesne, and from one to two miles move in
Macpes. Its breadth is about three quarters of a mile, and its thickness from five
to twelve feet. Where tried by me, a pole was sunk in it nine feet; but I was
informed by one of the inhabitants that a pole had been sunk in it to a depth of
thirty feet on Bouchette’s road.”

The report of Mr. Sterry Hunt, comprises a series of communica-
tions of great scientific interest on the Intrusive Rocks of the Montreal
and Greoville districts, respectively; together with analyses of
chloritoid and epidote from the altered Silurian rocks of the Eastern
townships; and the results of an examination of the green colouring
matter of certain sandstones belonging to the Quebec group. This
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latter substance is found to be a hydrated silicate of alumina, protoxide
of iron, magnesia, and potash: the alumina thus replacing, in great
part, the oxide of iron of the green grains so abundant in many
Oretaccous deposits. Mr.. Hunt’s Report concludes with a long and
very elaborate review of the formation of magnesian limestones, in
continuation of his previous communications on that subject. The
results of various ingenious experiments, involving numerous analyses
and a great amount of patient research, are given in connexion with
this enquiry, onc of the most important perhaps, undertaken of late
yesrs, in the department of Chemical Geology. As it is impossible to
do justice to these contributions by mere extracts, we have inserted
one of them in an entire form, in another part -of the journal. The
one selected is the first alluded to above, a paper of much value, on
the trachytic and other eruptive compounds of Montreal and the
adjoining metamorphic district south of the St. Lawrence. Apart
from the interest attached to these rocks as remarkable examples of
eruptive products occurring on Canadian soil, Mr. Hunt’s investigation
of their characters and composition tends greatly to clear up the
obscurity which still prevails respecting the true relations and subdi-
visions of the intrusive rocks generally.
E. J. C.

SCIENTIFIC AND LITERARY NOTES

GEOLOGY AND MINERALOGY.

ADDITIONAL FOSSIL TRACKS IN THE POTSDAM SANDSTONE OF OANADA.

The celebrated fossil foot-tracks of Beauharnois, Vaudreuil, and other neighbour-~
- ing localities, constitute, it is well known, one of the most remarkable character-

istics of our Potsdam formation. They have been referred by Professor Owen,
under the generic name of Protichnites, to an unknown crustacean of which no
other traces have been met with. During the course of last year, Dr. James
'Wilson of Perth (Canada West), discovered in some quarries of Potsdam Sandstone,
in the vicinity of that tows, some still more remarkable impressions. These,.
which are associated with the tracks of Protichnites, have been recently figured
and described in full, in the Canadian Naturalist, by Sir W.E. Logan. They
consist, to quote from Sir William Logan's deseription, *of a number of parallel
ridges and farrows something like ripple marks, which are arranged (transveraely).
between two narrow continuous parallel ridges, giving to the whole impression 2
form very like that of & ladder, and, as the whole form is usually gently sinucns.
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it looks like a ladder of rope.” One of the impressions is ahount thirteen fett in
length; aud the average breadth of those at present obtained is ahout six inches
and three-guarters. In some, a ceniral ridge ruus longitudinally between the two
side ridges, but not always parallel with them.

Sir William Logan has bestowed upon these new tracks the name of Olimactich-
nites Wilsoni in honour of their discoverer, Dr. Wilson of Perth, long known as
ane of our most zenlous and successful labourers in the field of Canadian Geology.
The generic appellation bas reference to the ladder-like form of these remarkahlo
impressions.—For figures and move nmple details, the reader is referred to the
Canadian Naturalist for August 1860, in which also will be found some valuahle
pupers by Mr, Billings, Mr. D'Urban, and other writers.

SKETCH OF THE GROLOGY OF HASTINGS COUNTY, CANADA WRST.—BY E. J, OHAPMAN.

The following brief notice was drawn up for publication in the Hastipgs
Directory. Being intended for general readars, it contains in a condensed form, a
few explanatory details that wonld otherwise have heen omitted. These, it is
thought, however, may prove serviceable also to some of the readers of our Journal,

The rock formations present in Hastings County, comprise, in an nscending
order: (1) The Laurentian Series of Sir William Logan ; (2) Some of the Xiower
Silurian rocks; (8) The Drift Formation ; and (4) certain.recent deposits of local
oceurrence.

1. Z%e Laurentian Farmation :~—The rocks of .this divigios coastitute the mast
ancient deposits hitherto recognised on the continent of North America, They
extend from Labrador along the North shore of the St. Lawrence, to within a short
distance of Quebec, from whence they continue inland, and cross the Ottawa above
the city of that name. West of this point, their outcrop sub-divides (so to say)
into two branches, one of which passes towards the south-east, crossing the St.
Lawrence ab the Thousand Isles, and forming the wild district of the Adirondack
Mountains in the state of New York. The other branch sweeps broadly towards
the north-west, and its sputhern edge runs through the south limits of the Town-
ships of Elzevir, Madoe, and Marmora, in Hastings County, and, contiauing its
course, strikes Georgian Bay near the mouth of the Severn.

The Laurentian rocks form also the greater portion of the north shore of Lake
Superior, and cover au enornous area thraughout the northern part of the Province
generally. In popular language they ave often, though incorrectly, called granite.
True granite never aceurs in beds or strata, but always in irregular, and generally
intrusive masses, or in veins; whereas our Laurentian rocks are always stratified:
They are looked upon as altered sedimentary deposits, and belong chiefly to the
rocks known as micaceous and hornblendic {or syenitic) goeiss. Micaceous, or
common gneiss, is composed of quartz, feldspar, and miea, and has usvally a grey
or red colour, but is sometimes almost black. Hornblendic or syenitic gaeiss
-eonsists of quartz, feldspar, and hornblende, and' possesses in general a well-mark-
ed green colour; or is, otherwise, red and green, or red and black. These rocks,
in layers or strata of different colours, alternate with one another, and ocoasionally
by the absence of feldspar, pass into mica slate and hornblende slate. They are
frequently traversed by broad bands and veins of white quartz; and in some
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localities are interstratified with beds of white, pink, and greyish erystalline ime.
stone or marble. A bed of this subatance eccurs at the village of Bridgewater, or
Troy, in Elzevir Township ; and others of fine quality lie in Barrie Township, a
little beyond the limits of the county. Marble is likewise found in the Townships
of Madoe and Marmora; but white quartz it should be mentioned is sometimes
mistaken for it. Attempts have even been made by persous ignorant of the
nature of quartz, to burn that substance into lime. It may not, therefore, be out
of place to point out the more salient, distinctive characters of the two, as in the
following table :—
Marble, Quarta.

Dissolves with effervescence in diluted Not attacked in any way by acids
hydrochloric or nitric acid.* Doesnot  Scratches glass easily, and does not
scrateh glass, but may be easily sevatch-  yield to the knife.
ed by a knoife. -

These Laurentian or gneissoid rocks constitute also the great iron-holding rocks
of Canada, This metal occurs in Hastings County in the form of the Black
or Magnetic Iron ore, a compound of the oxide aad the sesqui-oxide of iron
containing in percentage values, Iron 724, Oxygen 27.6. This valuable mine-
ral forms thick beds, interstratified with the gneiss, in the Townships of
Madoc and Marmora; but the ore used at the Marmora smelting works, when
these werein operation, came chiefly from the south shore of Crow or Marmora
Lake, in the adjoining Township of Belmont. When the ore contains small shining
spacks or particles (Iron Pyrites) of & brass-yellow colour, it should be made up
into heaps and roasted, and afterwards subjected for some time to the action of the
atmosphere, before being taken to the furnace.—~The masses of ore broken out of
the rocks and mixed up with the Drift of this locality, are abundant in some places,
and of excellent quality, the pyrites having become decompused, or oxidized, by
long exposure to atmospheric agencies.

To the north part of Elzevir Township, as well as in adjoining townships beyond
the limits of the county. some of the green or hornblendic beds of gneiss, contain
numerous garnets in well-defined twelve-sided crystals, or rhombie dodecahedrons,
of a brownigh-red calour. These, however, are only of value as mineralogical
specimeus.

The Laurantian rocks deseribed above, occur in highly inclined strata, dipping
generally (at least along their more southern outerop,) towards the north-west.
The succeeding or overlying Silurian strata, on the other hand, lie on the upturned
edges of the Laurentian rocks, in almost horizontal beds. A good section, exhibit-
ing these relations, may be seen on the river banks at Mavmora village.} .

Although, as a general rule, where Laurentian rocks prevail, the country is not
favourably adapted for agricultural occupation, mauy acres of good and fertile

* Xydrochloric acid is the muriatic acid or spirit of salt of the stores. For testing lime.
stone rocks it should he diluted with an equal bulk of water, and kept in a small bottle
provided with a glass stopper.

+ The reader interested in these details, may consult also a sketch of the stratification
near the village of Bridgewater, in Elzevir Township, given in a paper by the writer of this
notice, in the Canadian Journal for January, 1869, {New Series, vol. V.7
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Iand occur upon this formation in Hastings County. Themore rocky portions also,
if usecless in other regpects, will probably constitute nvailable graziog lands, as
the country becomes gradunlly clearcu.
2. The Lower Silurian Formation :—This formation is sub-divided from the
upper part dowowards, into the following subordinate groups:
5. The Hudson River Group,
4. The Utica Slate.
The Trenton Limeetone,
‘The Black River Limestons,
The Bird’s-eye Limestone.
The Chazy Limestone.

8. The Trenton Group.

2. The Calei”™ -ous Sand Rock,
1. The Potsc .« Sandstone.

In Hastings County, the three lower members of the formation are alone
present; and of these, the Potsdam Sandstone and Oaleiferous sand-rock are more
or legs blended together, and are also but slightly developed. Their common
ropresentative appenrs to be a calcaveous sandstone of a few feet in thickness,
occurring immediately above the Laurentian rocks, or at the extrema base of the
Silurian formation. This sandstone is of s light greenish colour above, passing
into pale red, or pale red with irregular greenish spots below. It may be seen in
horizontal position, or dipping almost imperceptibly toward the south-west, on the
river banks at the village of Marmora, and also on the baunks of the river Moira at
Tweed village, in Hungerford township, as well asat other places near the outerop of
the Laurentian rocks. It is apparently destitute of fossils, The succeeding
Trenton group, properly so called, is, on the other hand, largely developed, and
constitutes the foundationrock of the whole of the South Riding of the County, and
aleo of the sonthern portion of the North Riding. At its base in the North Riding
a baud of fine grey limestone, available as a lithographie stone, is met with, This
is succeeded by (in geveral) a thick-bedded Y“mestone, poor in fossils; and the
Intter is again followed, in ascending order, by thin-bedded and shaly lime-
stones, containiug fossils in very great abundance. A list of these fossils
comprising various corals, brachiopods, &e., collected around Belleville, may be
geen in 2 paper by the writer, published in the Cavadian Journal fer January,
1860, [New Series, vol. V.] The Trenton limestone is well displayed along the
banks of the Trent, Moira, and Salmon Rivers, and in many places on the shores
of the Bay of Quinté, It yields excellent lime; and building stones of good
quality are obtained from some of the thick beds, as at Ox Point, near Belleville,
and elsewhere. Some care, however, is required in their selection, as many of
them ave apt to erack from minute flaws ; but properly selected blocks appeat to
rvesist the action of frost remarkably well.

8. The Drift Formation :—An accumulation of clay, sand, and gravel, with
rounded stones or “boulders,” partly of limestone, but chiefly of the more north-
ern gneissoid rocks, is spread over the surface of the greater part of the County.
The same deposit extends indeed over the larger portion of the Province itself,
and reaches far into the United States, Geologicuily, it islknoown as the Drift, or
Drift and Boulder formation. Its age is much more recent than that of the under-
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lying rocks. Between the deposition of the two, an enormous interval of timo
must have occurred—many intervening formations being absent. It is mow
universally conceded, that, after the deposition of our Palacozoie rocks, this part
of Cnnada was clevated above the sea in which these racks were deposited, and that
it remained dry laund for many ages, whilst the sueceeding members of the Palaco-
zoic series, with tho Secondary and Tortiary vocke (properly so called) wers
under process of deposition in the sens, Inkes and catuavies, of other localities,
Then, a movement of depression ensued, and our Province was ngain eovered or
partly covered by the waters of the ocean, It is also inferred from perfectly
trustworthy data, that this poriod was one of comparative cold. Vast glaciera
were formed in northern regions, from whence numerous icebergs, laden with earth
and stones, drifted southwords ; and gradually melting, or becoming stranded on
ghoals and islands, deposited their rocky fraights over the sen bottom. By the
ageney of these floating icebergs also, the limestone ridges were braken down, and
the caleareons sediments, thus formed, were mixed with the more northern
deposits. Proofs of this are seen in the polished and striated surfaces of our lime-
stone strata in many localities; in almost all places, indeed, in which a recent
removal of the Drift has been effected, The polished rock, when first exposed, is
sometimes as smooth ns a mirror; and the fine lines which cross it, and which are
supposed to have been produced by stores and gravel frozen into the under eide
of the jeebergs, have almost stways a general north and south direction. The
same effects of ice-nction ure seen also on most of the exposed gneissoid rocks in
the northern part of the county. Finally, the ground must have been again
slowly clevated above the sca; and many of our valleys and other surface
inequalities were then produced, by the action of waves and currents on the yield-
ing materials of the Drift and underlying strata. These latter, however, in various
localities, had been extensively denuded prior to the deposition of the Drift.

4. Recent Deposits :—These are of very slight extent, aud of local oceurrence,
only. They are due to causes which are now in action, or which have prevailed
during comparatively recent periods. So far as regards the County of Hastings, they
comprise 2 few beds of “shell marl,” arising from deposits iz swamps and partially
dried up ponds and lakes. These consist of white and more or less earthy
cnleareous matter, filled with minute shells of cyclas, planorbis, and other fresh-
water genera of molluses. A deposit of this kind occurs on the high ground
above the west bank of the Moira at Bellevilles also in the vicinity of Trenton;
and at other places. Another recent formation consists of ¢ calcareous tufa”
deposited on twigs, moss, stones, ete., in many streams and springs; but frequently
both shell marl and caleareous tufa, (properly so called) oceur intermixed, and
form but one deposit.

MEGALOMUS CANADENSIS.

Major Greet of Guelph, C. W., has recently shewn us some comparatively large
specimens of Megalomus Canadensis obtained in the immediate vicinity of that
town, & locality, we believe, in which this fossil has not hitherto been announced,
The rock in which it occurs, is a somewhat porous and sub-crystalline limestone,
an extension, of course, of the Galt beds,  *

Vor. V. 2K
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IDOURASE.

Crystale of Idacrase commorly exhibit a well-develuped basal plane. In
Heulang' . celebrated * Catalogue * twenty-four distinet combinations are describeds
and for the greater part figuded, by M. Lévy, in all of which the basal plane is
present. The only crystals known to us in which this plane is absent, ave t-e
somewhat comples forms from the Ursl, figured by Col. Von Kokscharoff, It may
not be therefore without interest, to state, that a crystal over half-an-inch in length
and of the ordinary simple form, but without the basal plane, has lately come into
our possession. It exhibits simply the two vertical prisms and the fundamental
octahedron, the latter measuring (by common goniometer, the faces being dull)
129°30' over ihe polar edges. The colour of this erystal is olive or brownish-
green. It was brought from Europe, but we do not know its exact locality.
Persons interested in these matters, may see the specimen at the University,
Toronto.

NEW BLOWPIPE-SUPPORT.

In the examination of substances by the blowpipe, it is frequently necessary
to subject the assay-matter 23" the process technically termed ¢ roasting,” in
order to free it from sulphur, arsenic, or other volatile ingredients. In this
operation, charcoal is usually employed us & support; but, as, in travelliag os-
pecially, itis often desivable to economise the stock of charcoal in the blowpipe
case, pipe-clay supports, strips of mica, and other substances are sometimes used
as o substitute. We have employed for some time, and with great success, for
this purpose, small fragments of Mcissen porcelain, broken from damaged crucibles,
capsules, &, such as can readily be procured from all importers of chemieal
apparatus. In roasting the assay we vavely reqguire more than a low red heat, but
these supports may be rendeved white hot, if necessary, without flying ; and the
same fragment may often be used, moreover, more thon once. The assay is
crushed to powder, slightly moistened, and spread upon the surface of the poreelain ;
and afterwards removed by o small steel or other spatula. These supports are
conveniently held by the spring forceps figured and deseribed in Vol. IIL of the
Canadian Journal, page 213.

PUBIICATIONS RECEIVED.

On the Alloys of Copper and Zinc. By Fra¥k H. Storer. On the Impurities
of Commercial Zine. By C. W. Eror, and ¥. H. Srorer.—These are reprints of
papers communicated to the American Aecademy of Avts and Sciences. They
give much valuable information, and contain numerous analyses of various com-
pounds of zine and copper, and of Silesian, Belgian, English, American and other
spelters,  Mr. Storer has obtained wany distinetly crystallized samples of brass,
containing variable proportions of the two metals ; and as these spzcimens present
the same form (monometric octahedrons) he looks upon zine as belonging to the
Regular System. Tke same view, based however on the examination of mercly a
single specimen, has been adopted by Prof. Gustav Rose,

E.J. C.
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CANADIAN INSTITUTE.
The following isthe Address presented to the Prinee of Wales, by the Canadian
Institute, on the occasion of the recent visit of His Royal Highness to Toronto.

T His Roual Highness, Albert Edward, Prince of Wales, K.@., &c. de. de.

Max rr PLEASE YOUR Rovar Hierxess,—The President, Council, and Members
of the Canadian Institute, incorporated by Royal Charter for the promotion of
Science and Literature in this province, humbly approach your Royal Highness
with loyal and affectionate greetings; and tender to you, with unfeigned respect,
their welcome on this auspicious occasion.

While the energies of this province are chiefly directed to the development of
its vast agricultural capabilities, aud to the fostering of trade and commerce, as
the essential sources of its material prosperity, the Canadian Institute specially
devotes itself to investigations and researches such as lead to the discovery of
abstracs truths in Science, but which ultimately tend-to the intellectual aund social
progress of man. Whils, therefore, uniting with their fellow subjects in this
provinee of the Empire, io welcoming your Royal Highuess with grateful and
hearty loyalty, as the representative of their beloved Queen, and the heir appareut
to the British Throne, they beg leave respectfully to tender their loyal congratula-
tions unitedly as an Institute devoted to objects and pursuits specially fostered
by Her Majesty’s countenance, and to the furtherance of which the illustrious
Prince Consort has extended his highest favour and influence.

Enjoying as they do all the priceless blessings derived from institutions by right
of which Her Gracious Majesty rules over a free and united people; and sharing
iL 112 glories, and sympathising in all the interests of the empire,—of which this
province forms no unimaportant member,~—they hail with loyal satisfaction the
presence of your Royal Highness, on whom rest the fufure hopes of this Great
Empire. Their earnest prayer is, that, endowed with all noblest graces and divine
blessings, trained in sound learnivg, and gifted with a liberal love of Science and
the Arts, you may be eminently fitted for the high trust of which you are the
beir. May he who is the King of Kiogs, long spare to you, as to them, her who,
while commanding honour from youv filial heart, lives not less fondly in the
affections of a willing people. On her sceptre, the virfues of their loved and
gracious Queen have conferred a might more potent than ever ruler achieved by
conquest. Under its genial sway, science and letters bave accomplished triumphs
which will render the Viciorian era illustrious in all future ages ; and while other
pations are struggling te attain such privileges as her subjects freely enjoy, the
British Empire—the sceptre of which they trust will hereafter be noless illustrious
in your hauds than in those of their beloved Queen—has girdled the world with a
glorious confederacy of provinces, alike united in freedom, in intellectual progress,
and loyal devotion to their Sovereign head.

In theiv united capucity, as an Institution incorporated by Royal Charter, and
specially reeogunised by Provincial Parliament, as representatives of the interests
of Scieoce and Lettors, the President, Council, and Members. of the Canadian
Institute renew their assurences of devoted loyalty to Her Gracious Majesty, and
of cordial welcome to your Royal Higbuness,

D. WILSON, LL.D., President.
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REMARKS ON THE ST, MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER
FOR JUNE, 1860.

Highest, the 21th day, 30. 114,
Baromoter ... {%’ﬁ;‘;‘ﬁf,’&%‘:&:ﬂ‘ 08y e %g%ssé
Monthly Range. 0.883
i[igheit,t t]:he ]é‘g,h lday 0190
Thermometer...{M‘g““ﬁfﬂ& oot (Y frt 8
Monthly Range ..aiiiennns 46°2
Greatest intensity of the Sun’s rays ......... 101°2
L#vest point of Terrestrial Radiation 8496
Mean of Humidity 715
AMOUNE Of EVAPOIALION. covvtrerireeerierranesrsnssecerrastssanssrossassesiossatressssassanssosssasssesssnsssosss 3.72

Rain fell on 10 days, amounting %o 2.819 inches; it was raining 18 hours 15 minutes, and was
accompanied by thunder on one day.

AMost prevalent wind, the S. E. by E.

Least prevalent wind, the N.

Aost windy day, the 20th day; mean miles per hour, 10.41.

Least windy day, the 10th day ; mean miles per hour inappreciable.

Aurora Borealis visible on 1 night.

Solar IHalo visible on: 2 days.

The Electrica] state of the Atmosphere indicated moderate and constant tension.

QOzone was present in moderate quantity.

REMARKS ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER
FOR JULY, 1860.

{i\ghc%t,t ;shco-zs‘(télh dd:\y w 80.007
amter 0 vest, the 23rd day ............ 29. -
Baromcter ...... Monthly Meam 29_%3
MONLRLY RANLC c.ovevrvieiriesriisiiiscesntessassessssasessasenssasesossessaresasees 0.684
}‘{ighczt,btlhe gbl&dgy 8901
. owest, the 22ad day 9.
Thermomster "'{Monthly Mean égoi’,,
Monthly Range 45°3
Greatest Intensity of the Sun’s Rays 100°8
Lowest point of Terrestrial Radiation 3701
Mean of Humidity .679

Amount of Evapovation, 3.78 inches.

Rain fel on 8 days, amounting to 5.782 inches; it was raining 25 hoursand 15 minutes, and
was accompanied by thunder on two days.

Most prevalent wing, the 8. 8. W,

Least prevalent wing, the N. by W,

Most windy day, the 3rd day; mcan miles per hour, 15.52.

Least windy day, the 5th day; mean niles per hour, 0.83.

Aurora Borealis visible on 3 nights.

Weteor in N. W. 2t 8.30 p. ra. 21st day.

The electrical state of the atmosphere has indicated constant and moderate inteusity.

Ozone was in moderate quantity.

Eclipse of the Sun visible on the 18th day.
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