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ON THE THEORY OF IGWEOUS ROCKS AND VOLCANOS.

——

BY T. STERRY HUNT,
OF THE GEOLOGICAL SURVEY OF CANADA.

Read before the Canadian Institute, 13th March, 1858.

In a note in the American Journal of Science for January, 1858, I
have ventured to put forward some speculations upon the chemistry of
a cooling globe, such as the igneous theory supposes our earth to have
been at an early period. Considering only the crust with which
geology makes us acquainted, and the liquid and gaseous elements
which now surround it, I have endeavored to show that we may attain
to some idea of the chemical conditions of the cooling mass by con-
ceiving these materials to again re-act upon each other under the in-
fluence of an intense heat. The quartz, which is present in such a
great proportion in many rocks, would decompose the carbonates and
sulphates, and aided’ by the presence of water, the chlorids both of
the rocky strata and the sea, while the organic matters and the fossil
carbon would be burned by the atmospheric oxygen. From these
reactions would result a fused mass of silicates of alumina, alkalies,
lime, magnesia, iron, etc., while all the carbon, sulphur and chlorine,
in the form of acid gases, mixed with watery vapour, azote, and a
probable excess of oxygen, would form an exceedingly dense atmos-
phere.  'When the cooling permitted condensation, an acid rain would
fall upon the heated crust of the earth, decomposing the silicates, and
giving rise to chlorids and sulphates of the various bases, while the
separated silica would probably take the form of crystalline quartz,

In the next stage, the portions of the primitive crust not covered
by the ocean, undergo a decomposition under the influence of the hot
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moist atmosphere charged with carbonic acid, and the feldspathic sili-
cates are converted into clays with separation of an alkaline silicate,
which, decomposed by the carbonic acid, finds its way to the sea in
the form of alkaline bicarbonate, where, having first precipitated any
dissolved sesquioxyds, it changes the dissolved lime-salts into bicar-
bonate, which precipitated chemically or separated by organic agencies,
gives rise to limestones, the chlorid of calcium being at the same time
replaced by common salt. The separation from the water of the ocean,
of gypsum and sea-salt, and of the salts of potash, by the agency of
marine plants, and by the formation of glauconite, are considerations
foreign to our present study.

In this way we obtain a notion of the processes by which, from a
primitive fused mass, may be generated the silicious, calcareous and
argillaceous rocks which make up the greater part of the earth’s crust,
and we also understand the source of the salts of the ocean. But the
question here arises whether this primitive crystalline rock, which pro-
bably approached to dolerite in its composition, is now anywhere
visible upon the earth’s surface. It is certain that the oldest known
rocks are stratified deposits of limestone, clay and sands, generally in
a highly altered condition, but these, as well as more recent strata,
are penetrated by various injected rocks, such as granites, trachytes,
syenites, porphyries, dolerites, phonolites, etc. These offer, in their
mode of occurrence, not less than their composition, so many analo-
gies with the lavas of modern volcanos, that they are also universally
supposed to be of igneous origin, and to owe their peculiarities to slow
cooling under pressure. This conclusion being admitted, we proceed
to inquire into the sources of these liquid masses, which, from the
earliest known geological period up to the present day, have been from
time to time ejected from below. They are generally regarded as
evidences both of the igueous fusion of the interior of our planet, and
of a direct communication between the surface and the fluid nucleus,
which is supposed to be the source of the various ejected rocks.

These intrusive masses, however, offer very great diversities in their
composition, from the highly silicious and felspathic granites, eurites,
and trachytes, in which lime, magnesia and iron are present in very
small quantities, and in which potash is the predominant alkali, to
those denser basic rocks, dolorite, dierite, hyperite, melaphyre, eupho-
tide, trap and basalt; in these, lime, maguesia and iron-oxyd are
abundant, and soda prevails over the potash. To account for these
differences in the composition of the injected rocks, Phillips, and after
him Durocher, suppose the interior fluid mass to have separated into a
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denser stratum of the basic silicates, upon which a lighter and more
silicious portion floats like oil upon water, and that these two liquids,
occasionally more or less modified by a partial crystalization and
eliquation, or by a refusion, give rise to the principal varieties of silici-
ous and basic rocks, while from the mingling of the two zones of
liquid matter, intermediate rocks are formed. (Phillips’ Manual of
Geology, p. 556, and Durocher, Annales des Mines, 1857, vol, 1, p.
217.)

An analogous view was suggested by Bunsen in his researches on the
volcanic rocks of Iceland, and extended by Streng to similar rocks in
Hungary and Armenia. These investigators suppose a trachytic and
a pyroxenic magma of constant composition, representing respectively
the two great divisions of rocks which we have just distinguished ; and
have endeavored to calculate from the amount of silica in any inter-
mediate variety, the proportions in which these compounds must have
been mingled to produce it, and consequently the proportions of alumina,
lime, magnesia, iron-oxyd and alkalies which such a rock may be
expected to contain. But the amounts thus calculated, as may be
seen from Dr. Streng's results, do not always correspond with the
results of analysis. (Streng, dnnales de Chimie et de Physique, 3rd
series, vol. 39, p. 52.) Besides there are varieties of intrusive rocks,
such as the phonolites, which are highly basic, and yet contain but
very small quantities of lime, magnesia and iron oxyd, being essentm]ly
silicates of alumina and alkalies in part hydrated.

‘We may here remark that many of the so-called igneous rocks are
often of undoubted sedimentary origin. It will scarcely be questioned
that this is true of many grenites, and it is certain that all the feld-
spathic rocks coming under the categories of hyperite, labradorite,
euphotide, diorite, amphibolite, which make such solarge a part of the
Laurentian system in North America, are of sedimentary origin. They
are here interstratified with limestones, dolomites, serpentines, crystal-
line schists and quartzites, which are often conglomerate. The same
thing is true of similar feldspathic rocks in the altered Silurian strata
of the Green Mountains. These metamorphic strata have been ex-
posed to conditions which have rendered some of them quasi-fluid or
plastic. Thus for example, crystalline limestone may be seen in posi-
tions which have led many observers to regard it as intrusive rock,
although its general mode of occurrence leaves no doubt as to its
sedimentary origin. We find in the Laurentian system that the lime-
stones sometimes envelope the broken and contorted fragments of the
beds of quartzite, with which they are often interstratified, and pene-
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trate like a veritable trap into fissures in the quartzite and gneiss. A
rock of sedimentary origin may then assume the conditions of a so<
called igneous rock, and who shall say that any of the intrusive granites,
dolerites, euphotides, and serpentines, have an origin distinct from the
metamorphic strata of the same kind, which make up such vast por-
tions of the older stratified formation? To suppose that each of these
sedimentary rocks has also its representative among the ejected pro-
ducts of the central fire, seems a hypothesis not only unnecessary, but
when we consider their varying composition, untenable.

‘We are next led to consider the nature of the agencies which have
produced this plastic condition in various crystalline rocks. Certain
facts, such as the presence of graphite in contact with carbonate of
lime, and oxyd of iron, not less than the presence of alkaliferous sili-
cates, like the feldsparsin crystalline limestones, forbid us to admit the
ordinary notion of the intervention of an intense heat, such as would
produce an igneous fusion, and lead us to consider the view first put
forward by Poulett Scrope, * and since ably advocated by Scheerer
and by Elie de Beaumont, of the intervention of water aided by fire,
which they suppose may communicate a plasticity to rocks at a tem-
perature far below that required for their igneous fusion. The
presence of water in the lavas of modern volcanos led Mr. Scrope to
speculate upon the effect which a small portion of this element might
exert at an elevated temperature and under pressure, in giving liquidity
to masses of rock, and he extended this idea from proper volcanic
rocks to granites.

Scheerer in his inquiry into the origin of granite has appealed to
the evidence afforded us by the structure of this rock, that the more
fusible feldspars and mica crystallized before the almost infusible quartz.
He also points to the existence in granite of what he has called pyrog-
nomic minerals, such as allanite and gadolinite, which, when heated
to low redness, undergo a peculiar and permanent molecular change,
accompanied by an augmentation in density, and a change in chemi-
cal properties, a phenomenon completely analogous to that offered by
titanic acid and chromic oxyd in their change by ignition from a solu-
ble to an insoluble condition. These facts seem to exclude the idea of
igneous fusion, and point to some other cause of liquidity. The presence
of natrolite as an integral part of the zircon-syenites of Norway, and
of talc and chlorite and other hydrous minerals in many granites show
that water was not excluded from the original granitic paste.

Scheerer appeals to the influence of small portions of carbon and

* See Journal of Geo}. Society of London, vol. xii., p. 326,
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sulphur in greatly reducing the fusing point of iron. He alludes to
the experiments of Schafhautl and Waéhler, which show that guartz
and apophylite may be dissolved by heated water under pressure and
recrystallized on cooling. He recalls the aqueous fusion of many hy-
drated salts, and finally suggests that the presence of a small amount
of water, perhaps five ~2 ten per cent., may suffice at a temperature
which may approach that of redness, to give to a granitic mass a
liquidity, partaking at once of the characters of an igneous and
an aqueous fusion.

This ingenious hypothesis, sustained by Scheerer in his discussion
with Durocher,* is strongly confirmed by the late experiments of
Daubrée. He found that common glass, a silicate of lime and alkali,
when exposed to a temperature of 400° C., in presence of its own
volume of water, swelled up and was trunsformed into an aggregate of
crystals of wollastonite, the alkali with the excess of silica separating,
and a great part of the latter crystallizing in the form of quartz.
When the glass contained oxyd of iron, the wollastonite was replaced
by crystals of diopside. Obsidian in the same manner yielded crys-
tals of feldspar, and was converted into a mass like trachyte. In these
experiments upon vitreous alkaliferous matters, the process of nature
in the metamorphosis of sediments is reversed, but Daubrée found
still farther that kaolin, when exposed to a heat of 400° C. in the
presence of a soluble alkaline silicate, is converted into crystalline
feldspar, while the excess of silica separates in the form of quartz.
He found natural feldspar and diopside to be extremely stable in the
presence of alkaline solutions. These beautiful results were communi-
cated to the French Academy of Sciences on the 16th of November
last, and as the author well remarked, enable us to understand the
part which water may play in giving origin to crystalline minerals in
lavas and intrusive rocks. The swelling-up of the glass also shows
that water gives a mobility to the particles of the glass at a temperature
far below that of its igneous fusion.

I had already shown in the Report of the Geological Survey of
Canada for 1856, p. 479, that the reaction between alkaline silicates
and the carbonates of lime, magnesia and iron at a temperature of
100° C. gives rise to silicates of these bases, and enables us to explain
their production from a mixture of carbonates and quartz, in the
presence of a solution of alkaline carbonate. I there also suggested

* NoTR.—See for the arguments on the two sides, Bulletin of the Geol. Soc. of France,
Second series, vol. iv., p. D. 468, 1018; vi., 844 ; vii., 276 ; viii., 500 ; also, Elie de Beaumont, Ibid,
vol. iv,, p. 1812. See aiso the recent microscopical obs~rvations of Mr. Serby, confirming the
theory of the aqueous-igneous origin of granite.— L. E. & D. Phil. Mag., February, 1858.
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that the silicates of alwmina in sedimentary rocks may combine with
alkaline silicates to form feldspars and mica, and that it would be pos-
sible to crystallize these mincerals from hot alkaline solutions in scaled
tubes. In this way I explained the occurrence of these silicates in
altered fossilferous strata. My conjectures are now confirmed by the
experiments of Daubrée, which serve to complete the demonstration
of my theory of the normal metamorphism of sedimentary rocks by
the interposition of heated alkaline solutions.

But to return to the question of intrusive rocks: Calculations
based on the inereasing temperature of the earth’s crust ns we descend,
lead to the belicf that at a depth of about twenty-five miles the heat
must be sufficient for the igneous fusion of basalt. The recent ob-
servations of Ilopkins, however, show that the melting points of various
bodics, such as wax, sulphur and resin are greatly and progressively
raised by pressure, so that from analogy we may conclude that the
interior portions of the earth are, although ignited, solid from great
pressure. This conclusion accords with the mathematical deductions
of Mr. Hopkins, who, from the precession of the equinoxes, calculates
the solid crust of the earth to have a thickness of 800 or 1,000 miles.
Similar investigations by Mr. Iennessey however assign 600 miles as
the maximum thickness of the crust. The region of liquid fire being
thus rcmoved so far from the earth’s surface, Mr. Iopkins suggests
the existence of lakes or limited basins of molten matter which serve
to feed the volcanos.

Now the mode of formation of the primitive molten crust of the
earth would naturally exclude all combined or intcrmingled water,
whilc all the sedimentary rocks are necessarily permeated by this
liquid, and consequently in a condition to be rendered semi-fluid by
the application of heat as supposed in the theory of Scrope and
Scheerer.  If now we admit that all igneous rocks, ancient plutonic
masses, as well as modern lavas, have their origin in the liguefaction
of sedimentary strata, we at once explain the diversities in their com-
position. We can also understand why the products of voleanos in
different regions are so unlike, and why the lavas of the same volcano
vary at different periods. We find an explanation of the water and
carbonic acid which are such constant accompaniments of volcanic
action, as well as the hydrochloric acid, sulphuretted hydrogen and
sulphuric acid, which arc so abundantly evolved by certain voleanos.
The reaction between silica and carbonates must give rise to carbonic
acid, and the decomposition of sea-salt in saliferous strata by silica in
the presence of water, will generate hydrochloric acid, while gypsum
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in the same way will evolve its sulphur in the form of sulphurous
acid mixed with oxygen. The presence of fossil plants in the melting
strata would generate carburetted hydrogen gases, whose reducing
action would convert the sulphurous acid into sulphuretted hydrogen ;
or the reducing agency of the carbonaceons matters might give rise to
sulphuret of calcium which would be in its turn decomposed by ca
bonic acid or otherwise. The intervention of carbonaccous matters
in volcanic phenomenon is indicated by the reeent investigations
of Deville, who has found carburctted hydrogen in the gaseous
emanations of the region of Etua and the lagoons of Tuscany.
The ammonia and the nitrogen of voleanos arc also in many
cases probably derived from organic matters in the strata decom-
posed by subterrancan heat.  The carburetted hydrogen and bitumen
evolved from mud volcanos, like those of the Crimea and of Bakou,
and the carborized remains of plants in the moya of Quito, and in the
volcanic mattars of the Island of Ascension, not less than the infu-
siorial remains found by Ehrenberg in the ejected matters of most
volcanos, allgo to show that fossiliferous sediments are very generally
implicated ir volcanic phenomena. It is to Sir John F. W. Herschel
that we owe,s0 far as I am aware, the first suggestions of the theory
of volcanic a:tion which I have here brought forward. In a letter to
Sir Charles lyell, dated February 20, 1836, (Proceedings Geol. Soc.
London, vol.11, p. 548), he maintains that with the accumulation of
gediment theisothermal lines in the carth’s crust must rise, so that
strata buried deep cnough will be crystallized and metamorphosed,
and eventualy be raised, with their included water, to the melting
point. This will give rise to evolutions of gases and vapours, earth-
quakes, voleanic explosions etc., all of which results must, according
to lnown laws, follow from the fact of a high central temperature;
whie from the méchanical subversion of the equilibrium of pressure,
folowing upon the transfer of sediments, while the yielding surface
rooscs upon a mass of matter partly liquid and partly solid, we may
plam the phenomena of elevation and subsidence. Suchi - summary
the views put forward more than twenty years since by this eminent
hxlosophcr, which, although they have passed almost unnoticed by
geologists, seem to me to furmsh a simple and comprehensive explana-
tion of several of the most difficult problems of chemical and dynami-
cal geology.
To sum up in a few words the views here advanced. We conceive
that the earth’s solid crust of anhydrous and primitive igneous rock
is everywhere deeply concealed beneath its own ruins, which form a
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great mass of sedimentary strata permeated by water, As heat from
beneath invades these scdiments, it produces in them that change
which constitutes normal metamorphism. These rocks at a sufficient
depth are necessarily in a state of igneo-aqueous fusion, and then in
the event of fracture of the overlying strata, may rise among them,
taking the form of cruptive rocks. Where the uature of the sedi-
ments is such as to generate great amounts of elastic fluids by their
fusion, earthquakes and volcanic eruptions may result, and these,
other things being equal, will be most likely to occur under the more

recent formations.

ON THE ASSAYING OF COALS BY THE BLOWPIPE.

BY E. J. CHATMAN,
PROFESSOR OF MINERALOGY AND ’OROLOGY, UNKIVERSITY COLLRGS, TORONTO.

Read before the Canadian Institute, 16th January, 1858.

The blowpipe had been employed with great success for nearly a
century in the examination of minerals and chemical prodicts, with a
view to distinguish thesec numerous bodies from one mother, and
also to ascertain their general composition, when Edward Harkort of
Freiberg first applied it to the quantitative investigation o certain sil-
ver ores and furnace products. Plattner, who had worked wth Harkort,
subsequently extended this application to the assaying of variows me-
tallic substances, and added in no small degree to the utility of thein-
strument, by the invention of new methods of research and many rew
appliances, published collectively in his well-known Probirkunst w¢
dem Lithrokre* No one, however, has yet attempted to employ tle
blowpipe in the practical examination of coals, an application pect.
liarly fitted to it: since, in travelling, and at other times when only
the blov-pipe-apparatus can be conveniently made use of, determinations
of the kind in question are often desirable. Having had some experi-
ence in the use of the instrument, I have attempted to supply this

*This work reached in 1833 its fourth edition. Harkort’s earlier publication (1827), of
which, however, merely the first part was issued, bYore a similar title. For all that concerns
the history and general application of the blowpipe, the reader ray consult the fourth edis
tion of the standard work by Berselius, as transiated by Whitney. A new edition of this
work, incorporating the various tests and discoveries published since the death of its dise
tinguished author, is much required.
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deficiency ; and, thinking the subject of sufficient interest to be brought
before the Canadian Institute, I have embodied in the present paper,
the results of my investigations. The subject may be conveniently
considered under the following heads :—(1). Coal in its different as-
pects; (2). Instruments and appliances; (3). Operations.

§ 1. DIFFERENT VARIETIES OF COAL.

Without attending to minor distinctions or points of merely local
value, we may arrange all varicties of coal, so far as regards practical
purposes, under the following subdivisions ¢

1. Anthracites.

2. Anthracitic or Dry Coals.
3. Caking or Fat Conls.

4. Cannel or Gas Coals.

5. Brown Coals or Lignites.

These varicties pass by alinost insensible transitions into one another.
Thus, the cannel coals are related to the lignites by the different kinds
of jet, some of which are referable to the one, and some to the other
subdivision. Between the caking and the cannel coals there are also
various links ; whilst the anthracitic or dry coals, on the other hand—
passing by excess of bitumen into the caking coals, and by a diminu-
tion of bituminous matter into the anthracites—serve to connect the
first and third divisions. The typical or normal specimens of cach of
these five varicties, however, are sufficiently well marked.

1. Anthracites.—The true or normal anthracites possess a brilliant
sub-metallic lustre, a degree of’ hardness varying from 3.0 to 3.25%, and
a specific gravity of at least 1.33. A specimen from Pensylvania
gave 1.51 ; another specimen, 1.44; one from the department of the
Isdre in France, 1.56 ; and three from Wales yielded respectively 1.33,
1.37, 1.34. It should be stated, however, that many of the Welsh
specimens belong strictly to the division of anthracitic coals, rather
than to that of the true anthracites. The normal anthracites exhibit
also a black or grayish-black streak ; and all are good conductors of
electricity. The latter character may be conveniently shewn by the
method first pointed out by VonKobell. A fragment placed in a solu-
tion of sulphate of copper (blue vitriol) in contact with a strip of
zine, will become quickly coated with a deposit of metallic copper: a
phenomenon not exhibited in the case of common coal. Deducting
ash and moisture, true anthracites present, as & mean, the following

* Hausmann in his Handbuch der Mineralogie, gives 2.5 a8 the extreme hardness of all
coals; but this is evidently erroneous, as many spocimens, not only of anthracite, but of
Jommon and cannel coals, scratch calcareous spar.
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composition :—Carbon, 92}, Hydrogen 3%, Oxygen (with trace of
Nitrogen) 4. All yield an amount of coke equal to or exceeding 89
per cent. The coke is frequently pulverulent, never agglutinated.

The comportment of anthracite before the blowpipe has not hitherto
been given in detail. It is as follows:—Per se, the assay quickly
loses its metallic brilliancy. After continued ignition, small white
specks of ash appear on its edges. In borax it dissolves very slowly,
with constant escape of bubbles. It is not attacked by salt of phos-
phorus ; the assay works to the top of the bead and slowly burns
away. In carbonate of soda, it effervesces, scintillates, and turns
rapidly in the bead ; and the soda is gradually absorbed. In the bulb
tube a little water is always given off, but without any trace of bitumi-
nous matter.

As regards their geological position, the true anthracites belong
chiefly to the middle portion of the Palweozoic series, below the Carboni-
ferous formation; or otherwise, they constitute the under portion of
the coal measures. Frequently also, anthracites occur in the vicinity
of erupted rocks, and amongst metamorphic strata, as manifest altera-
tions of ordinary coal.

2. Anthracitic Coals.—These are often confounded with the true
anthracites, into which indeed, as already stated, they gradually merge.
Normally, they differ from the true anthracites in being non-conductors
of electricity, in burning more easily and with a very evident yellow
flame, in yielding a small quantity of bituminous matter when heated
in a tube closed at one end, and in furnishing an amount of coke below
80 per cent. The coke is also in gencral more or less agglutinated,
although it never presents the fused, mamillated appearance of that
obtained from caking coal. The mean composition, ash and moisture
deducted, may be represented as follows :—Carbon 89%, Hydrogen 5,
Oxygen (with trace of Nitrogen) 51; or Carbon 89, Hydrogen 5,
Oxygen (with trace of Nitrogen) 6.

8. Caking Coals.—These are often termed, technically,  Fat coals.”
They constitute the type-series of the coals, properly so called. All
yield a fused and mamillated coke, varying in amount from 65 to” 70
per cent.  Sp. gr.=—=1.27-1.32. Commonly mixed with thin layers of
strongly soiling “ mineral charcoal’” or fibrous anthracite. Mean com-
position (ash and moisture excluded) : Carbon 87.9, Hydrogen 5.1,
Oxygen (with nitrogen) 7.0.

4. Cannel or Gas Coals.—These coals, at least in normal specimens,
do not fuse or ““cake” in the fire. They give off a large amount of
volatile matter, frequently more than half their weight ; hence their
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popular name of *gas coals.” They soil very slightly, or not at all.
The coke obtained from them is sometimes fritted, and partially agglu-
tinated, but never fused into globular, mamillated masses, like that
obtained from the caking coals. It varies in amount from 30 to 60,
or, in typical specimens, from 55 to 58 per cent. Mean composition
(normal cannel): Carbon 80-85, Hydrogen 5.5, Oxygen (with nitro-
gen) 9-12.5.

5. Lignites or Brown Coals.—These coals of Tertiary age, differ
greatly from one another in external aspect. Some of the so-called
jets—passing into the cannel coals—are black, lustrous, and non-soil-
ing; whilst other varieties are brown, and of a ligniform or stratified
structure; or, otherwise, earthy and loosely coherent. All, however,
are partially soluble in caustic potash, communicating to it a dark
brown colour. The coke—usually of a dull charcoal-like aspect, or
in sharp-cdged fragments retaining their original form—varies from
25 to 50 per cent. Its separate fragments are rarely agglutinated, ex-
cept in the case of certain varieties (as the lignites of Cuba, and those
from the fresh-water deposits of the Basse Alpes in France) which
contain asphaltum. All the typical varieties of lignite, as pointed out
by Cordier, continue te burn for some time, in the manner of “ braise”
or ignited wood, after the cessation of the flame occasioned by the
combustion of their more volatile constituents; whereas with ordinary
coal, ignition ceases on the flame going out. The mean composition
of lignite may be represented by—Carbon 65-75 ; Hydrogen 5, Oxy-
gen (with nitrogen) 20-30.

All the different kinds of coal, enumerated above, contain a variable
amount of moisture, and of inorganic matter or “ash.” The mois-
ture rarely exceeds 3 or 4 per cent., although in some samples of coal
it is as high as 6 or 7, and even reaches 15 or 20 per cent. in certain
lignites. The amount of ash is also necessarily a variable clement. In
good coals it is under 3, frequently indeed, under 2 per cent.  On the
other hand, it sometimes exceeds 8 or 10, and in bad samples even 13
or 20 per cent. The ash may be cither argillaceous, argillo-ferruginous,
calcarcous, or calcarco-ferruginous. The ferruginous ashes are always
more or less red or tawny in color from the presence of sesqui-oxide of
iron, derived from the iron pyrites (Fe S3) originally present in the
coal. If much pyrites be present, the coal is not available for furnace
operations, gas making, engine use, &c., owing to the injurious effects
of the disengaged sulphur. Calcareous ashes arc more common in
Secondary and Tertiary coals than in those of the Palaozoic Age. For
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methods of ascertaining the nature and amount of ash, pyrites, &c., see
under § 3 below.

§ 2. INSTRUMENTS AND APPLIANCES.

The instruments, &c., employed in these examinations are the
following : a blowpipe, blowpipe-lamp, and small spirit-lamp of the
ordinary construction ; together with the usual accessory instruments
and re-agents which always accompany the blowpipe. These require
no special description. The blowpipe may be of any form, but for the
purpose of heating small platinum vessels in these experiments, it is
convenient (although not absolutely necessary) to add to it an extra
jet with an orifice rather larger than usual. The blowpipe-lamp should
also be furnished with a broad wick-holder of the pat- 2
tern recommended by Plattner (fig. 1), in place of the —=7
flat wick-holders formerly in use. In heating cruci- ﬂ’
bles it is advisable to turn the wick-holder so as to °
make the upper surface slope towards the right hand
instead of towards the left, the flame being then o © ’
directed upwards, against and around the bottom of
the crucible. Or, to avoid the trouble of changing the position of the
wick-holder, the operator may turn the lamp itself, placing it with its
fore part wray from him.

In addition to the above, the following appliances, of more special
use, are also needed :—(1). Two platinum capsules as thin as they can
be obtained. Omnc about half an inch in diameter, provided with a
small ear or handle; and the other of somewhat smaller dimensions,
and without any projecting car. The smaller capsule, reversed, fits
into the larger one, the two then constituting a closed vessel. Those
which I employ, weigh together less than 42 grains. (2). A small
platinum crucible with a lid. I make use of two small but deep plati-
num spoons; one with, and the other without a handle. The latter
must be the larger of the two. Its edges must be bent slightly inwards
50 as to allow it when reversed to be fitted closely over the smaller
spoon, and thus to constitute a lid. The long handle of the spoon
crucible should be bent as shewn in figure 2. The ob-
ject of this is to enable the crucible to retain an upright
position when placed on the pan of the balance. The
figure shews the cxact size and form of the crucible
employed by me. Its weight is a little under 36 grs.
In some spoons a slight notch must be cut in the lid to admit the
passing of the handle. (3). A pair of steel tongs or forceps to hold
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the platinum - vessel during ignition. These tongs should
be so constructed as to remain closed except when sub-
jected to the pressure of the fingers. I give a figure of
the kind that I employ, because it is much more con-
venient than the forceps commonly put up in blowpipe
cases ; or indeed, than any that I have found described in
works on the blowpipe, or in the catalogues of the instru-
ment makers. In using these tongs, the left hand need
only be employed. They open by the pressure of the
forefinger and thumb upon their sides. (4). A balance.
The most convenient kind of balance for use in these
operations, is that first contrived by Lingke of Freiburg,
for Plattner’s assaying experiments. It is figured and
described in detail in the fourth edition of Plattner’s
“ Probirkunst mit dem Lithrokre.”” This balance takes
to pieces, and packs with its weights, forceps, &c., into
receptacles cut for it in a small box of pear-tree wood,
the size of a thin octavo volume. It can be fitted up
ready for use, in the course of a few minutes; and its
delicacy is very great. That which I employ, when
loaded with three gramnes, a greater weight than it is
ever required to carry, turns readily with less than half a milligramme,
or the 0.0077th of a grain. It is convenient to have counterpoises for
the platinum vessels described above, as the weights belonging to the
balance only range from a gramme downwards. A small platinum
capsule forms the best kind of counterpoise. It can be trimmed down
by a knife or pair of scissors, until brought, after repeated trials, to
the proper weight. In spare places in the box containing the balance
that I use, I have cut out receptacles for the two platinum vessels and
their counterpoises, and I recommend other operators to do the same ;
because these platinum vessels are of frequent use in various experi-
ments unconnected with the present inquiry: as in ascertaining the
amount of water in minerals, and so forth.

§ 3. OreraTIONS.

In the examination of Coals, the following operations are nccessary :
(1.) The estimation of the water or hygrometric moisture present in
the coal; (2.) The cstimation and examination of the coke yiclded by
the coal; (3.) The cstimation and examination of the ash or inorganic
matters present in the coal ; and (4.) The estimation of the sulphur,
chiefly contained in the coal as Fe §*.
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To these might be added, the determination of the heating powers
of the coal ; but this. operation, at all times one of more or less uncer-
tainty, cannot be performed by the blowpipe in a satisfactory manner.
This, however, is really of little consequence, as apart from the doubt-
ful character of the experiment even when conducted on the large
scale, the relative heating powers of different samples of coal may
generally be estimated sufficiently near for practical purposes by a
comparison of the amount of coke, ash, and moisture. The litharge
test commonly resorted: to for the determination of the calorific power
of coals, when properly considered, is of very little actual value. Take,
for example, the respective results furnished by good wood-charcoal
and ordinary coke. These results are closely alike or rather in favour
of the charcoal; and yet experience abundantly proves the stronger
heating powers of the coke. It is impossible to raise the temperature
of a furnace with charcoal to anything like the same degree as that ob-
tainable by the employment of coke. Besides which, in practice, it is
not as a general rule, the absolute calorific powers of a coal that con-
stitute its availability for ordinary operations, because a coal—such,
for instance, as a brown coal rich in bitumen—may possess heating
powers of considerable amount, but only of short duration: and in
cases of this kind, the litharge test becomes again unsatisfactory.
Thus the lignites of the department of the Basse Alpes, already alluded
to, yield with litharge from 25 to 26 of lead; whilst many caking
coals, practically of much higher heating powers, yield scarcely a
greater amount.  For these reasons, whilst seeking to discover a satis-
factory method of ascertaining directly by the blowpipe the heating
power of coals, I leave the subject out of consideration in the present
paper.

Estimation of Moisture:—This operation is one of extreme sim-
plicity. Some slight care, however, is required, to prevent other
volatile matters from being driven off during the expulsion of the
hygrometric moisture. Seven or eight small particles, weighing to-
gether from 100 to 150 milligrammes, are to be detached from the
assay-specimen by means of the cutting pliers, and carefully weighed.
They are then to be transferred to a porcelain capsule with thick bottom,
and strongly heated for four or five minutes on the support attached to
the blowpipe lamp : the unaided flame of the lamp being alone employ-
ed for this purpose. It is advisable to place in the capsule at the same
time, a small strip of filtering or white blotting paper, the charring of
which will give indications of the temperature becoming too high.
The coal, whilst still warm, is then to be transferred to the little brass
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capsule in which the weighings are performed, and its weight ascer-
tained. In transferring the coal from one vessel to the other, the
larger pieces should be removed by a pair of fine brass forceps, and the
little particles or dust afterwards swept into the weighing capsule by
means of the camel’s-hair pencil or small colour-brush belonging to
the balance case. The weighing capsule should also be placed in the
centre of a half-sheet of glazed writing paper, to prevent the risk of
any accidental loss during the transference. After the weighing, the
operation must always be repeated to ensure that no further loss of
weight occur. In place of the blowpipe-lamp, the spirit-lamp may be
employed for this operation, but with the former, there is less danger
of the heat becoming too high. By holding a slip of glass for an in-
stant, every now and then, over the capsule, it will soon be seen when
the moisture ceases to be given off. It should be remarked, that some
anthracites decrepitate slightly when thus treated, in which case the
porcelain capsule must be covered with a small watch-glass.

Estimation, §c., of Coke :—In this operation, the small crucible is
employed. Particles are detached from the assay specimen as before,
by the cutting plicrs, and about 100 or 150 milligrammes taken for the
experiment. The weighing is performed in the crucible itself, this
being placed in the little weighing-capsule, with its handle-support
projecting over the side. The crucible, with its cover on, is then
brought gradually before the blowpipe to a red heat. The escaping
gases will take fire and burn for a few seconds on the outside of the
vessel, and a small amount of carbonaceous matter may be deposited
upon the cover. This, however, rapidly burns off on the heat being
continued ; and as soon as it disappears, the crucible is to be withdrawn
from the flame, cooled quickly, and weighed always with its cover on.
The loss, minus the weight of moisture as ascertained in a previous ex-
periment, gives the amount of volatile or gaseous matter. The residue
is the coke and its contained ash. The coke should be examined by a
magnifying glass, and its general aspect and characters noted down.
As already explained, some coals yield a swollen, semi-fused, and
agglutinated coke, with a mamillated surface and metalloidal aspect.
Others produce a slightly fritted and partially agglutinated coke;
others again, an unfused coke retaining the form of the coal fragments
subjected to the assay; others, a pulverulent, or a strongly-soiling
coke, and so on. It is sometimes desirable to take the specific gravity
of the coke.

Estimation of Ash:—The platinum capsule is employed for this
operation. The coal must be reduced to a coarse powder, and about
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150 milligrammes weighed out for the experiment. The weighing may
be effected in the platinum capsule in which the experiment is to be
performed. The weight ascertained, the platinum capsule is to be
fixed in an inclined position above the spirit-lamp, and heated as strongly
88 possible. If the wick of the spirit-lamp be pulled up sufficiently,
and a very thin capsule, as already directed, be employed, a temperature
sufficiently high to burn off the carbon from most coals is in this
manner attainable. The lid of the capsule must be placed above the
coal-powder until combustion cease, that is to say, until the gaseous
products be driven off, and only the uninflammable carbon and ash
remain : as, otherwise, a portion of the powder might very easily be
lost. Some of the anthracites, also, decrepitate on the first application
of the flame ; but even if decrepitation rarely ensue when the coal is in
the form of powder, it is still advisable in all cases to keep the assay
covered until the flame cease. During the after combustion, the pow-
der or small particles must be gently stirred and carefully turned over,
and if agglutinated, broken down by a light steel spatula, or, better still,
by a small spatula of platinum, made by inserting a strip of stout
platinum foil (an inch long) into one of the ivory or wooden handles
intended to hold platinum spoons. These handles are
quite useless for the latter purpose, or at least are far
inferior to the steel forceps described above. With
the forceps, for example, the spoons can be taken up
and disengaged in an instant, and without the inter- ¢
vention of the right hand: Whilst the spoons also,
are still red hot, the forceps may belaid down with- B
out the spoons coming in contact with the table.
Figure 4 shews the form and size of the spatula that
I employ. A is the ivory handle; C the piece of
stout platinum foil fitting into a slit in A ; and B the
metal ring which keeps the two together. The a
platinum, it should be remarked, must be sufficiently
stout to resist bending ; and its point must be kept
quite bright and smooth by occasional polishing on a
smooth part of the agate mortar which always accom-
panies the blowpipe. If by the method of procedure
Just described, the carbonaceous matter be not finally
burnt off, the flame of the blowpipe—using the oil-
lamp, or spirit-lamp with the wick well up—may be employed to ac-
celerate the process. The operator, however, must be careful to keep
the capsule inclined away from the flame, in order to avoid the loss of
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any portion of the fine light ash. Finally, when the ash ceases to ex-
hibit in any of its parts a black colour, the lid of the capsule is to be
cautiously replaced, and the whole cooled and weighed.*

Nature of the Ash:—As already remarked, the ash or .norganic
portion of the coal, may be either argillaceous—consisting, in that case,
essentially of a sub-silicate of alumina—or calcareous; and in either
case, ferruginous also. If free from iron, the ash will be white or pale
grey ; but if iron be present, it will exhibit a yellowish, brown, or red
colour, according to the amount of iron contained in it. The iron is,
of course, in the state of sesqui-oxide, derived, except perhaps in a few
rare instances, entirely from the iron pyrites or bi-sulphide of iron
originally present in the coal. I have found, from numerous trials,
that the well known salt of phosphorus test, so useful in general
cases for the detection of siliceous compounds, cannot be safely resorted
to for the purpose of distinguishing the nature of the coal ash obtained
in these experiments. This is owing to the small quantity of ash, and
to the extremely fine state of division in which it is obtained. Argil-
laceous ashes dissolve in salt of phosphorus with as much facility as
as those of a calcareous nature, and without producing the character-
istic silica-skeleton, or causing the opalization of the glass. With cal-
careous ashes also, the amount obtained is never sufficient to saturate
even an exceedingly minute bead of borax or salt of phosphorus, and
hence no opacity is obtained by the flaming process. The one kind of
ash may be distinguished, however, from the other, by moistening it,
and placing the moistened mass on a piece of reddened litmus paper.
Calcareous ashes always contain a certain amount of caustic lime, and
thus restore the blue colour of the paper. These calcareous ashes also,
sometimes contain sulphate of lime.+ For the detection of the latter,
the following well known test may be resorted to. The ash is to be
fused with carb. soda and a little borax on charcoal in a reducing
flame, and the fused mass, thus obtained, is to be moistened and placed
on a bright silver coin, or on a piece of glazed card : when, if sulphate
of lime were present in the ash, a brown or black stain will be produced
by the formation of sulphide of silver or of lead. In testing earthy
sulphates generally by this process, a little borax should always be

* If the ash be very ferruginous, the results thus obtained, to be exact, will require cor-
rection : the original iron-pyrites of the coal being weighed as sesqui-oxide of iron. In ordi-
nary cases, however,—id esf, in assays as distinguished from analyses, this may be fairly
neglected.

‘When also, the ash is caleareous, and in considerable gnantity, it should be moistened with
a drop of & solution of carbonate of ammonia, and gently re-heated, previous to weighing.

1 The ashes of a lignite from Grosspreisen yielded Erdmann :—Carbonate of lime 30.93,
sulphate of lime 36.42, lime 17.22, sesqui-oxide of irou 20.67, alumina 1.23, soda 1.86, potash
1.67.

VOL. IIX. P
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added to the carbonate of soda, in order to promote the solution of the
assay, and the more ready formation of an alkaline sulphide. If oxide.
of manganese be present in the ash, by fusion with carbonate of soda
and a little borax, we obtain the well known bluish-green manganate
of soda, technically termed a turquoise-cnamel.

Estimation of Sulpkur :—The method of detecting the presence of
sulphur in coal, is the same as that just pointed out for the detection of
sulphate of lime in the ash. The actual estimation of the sulphur is a
much more troublesome operation. A process given by Berthier, in his
Traité des Essais par la voie séche, consists in boiling the ferruginous
ash in hydrochloric acid, which dissolves out the sesqui-oxide of iron,
and then calculating the sulphur from the loss. One hundred parts,
for example, of sesqui-oxide of iron correspond to 70.03 of metallic
iron ; and hence to 150.24 of iron pyrites, or to 80.21 of sulphur.
But this method, besides requiring a larger quantity of ash than can
be conveniently prepared in these blowpipe examinations, exacts that
the other portion of the ash be not attackable by the acid, a condition
which of course does not obtain in the case of calcareous ashes. For
this reason, the process recommended by Rose and other chemists is
preferable, although somewhat beyond the range of blowpipe examina-
tions. About 200 milligrammes of the coal in fine powder are to be
intimately mixed with 8 parts of nitrate of potash, 4 of carbonate of
potash, and 16 of common salt, and the mixture fused in a platinum
crucible over the spirit-lamp, with the wick well pulled up, or, better
still, over a double current or Berzeliw’slamp. The fused mass is then
to be dissolved out in boiling water, to which a few drops of hydrochlone
acid have been added, and the sulphuric acid thrown down by chloride
of barium. By dividing the precipitate thus obtained (after filtration,
careful washing, and ignition,) by 7.25, we get the amount of sulphur.

As the above process, although simple enough in the performance,
is scarcely available when the operator is away from home, I have at-
tempted to hit upon a more ready method, and one more properly
within the legitimate pale of blowpipe experimentation, of ascertain-
ing approximatively the amount of sulphur in coal samples. After
various trials, I have found the following process sufficiently exact for
all ordinary cases, because, as a general rule, we merely require to
know here, if the coal under examination be slightly, moderately, or
highly sulphurous. It consists essentially in comparing the intensity
of the stain produced on silver foil by an alkaline sulphide of known
composition, with that formed by an alkaline sulphide obtained from
the assay-coal. For this purpose, mixtures must first be made of a
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coal free from sulphur, with such proportions of iron pyrites as corres-
pond respectively to a per centage of 2, 4, 6, 8, and 10 parts of sul-
phur. These proportions are the following : Coal 96.26, pyrites 3.74=
sulphur 2 per cent. Coal 92.50, pyrites 7.50=sulphur 4 per cent.
Conl 88.70, pyrites 11.24=sulphur 6 per cent. Coal 83, pyrites 15=
sulphur 8 per cent. Coal 81.27, pyrites 18.73=sulphur 10 per cent.
Separate portions of each of thesc mixtures are to be fused in a plati-
num spoon with three parts of a mixture of five parts of carbonate of
sodn with one part of borax (mixed beforchand, and kept for these
experiments in a receptacle of its own) ; and the fused massis then to
be dissolved out in a measured quantity of water. A single drop of
the solution is afterwards to be placed on a picee of silver foil (formed
for example by beating out a small coin), and suffered to remain upon
it for thirty seconds. The silver, wiped dry, is finally to be marked
on the back with the per centage of sulphur—2, 4, &c.—contained in
the prepared coal. When employing this method for the estimation
of sulphur, the coal under examination is to be treated in an exactly
similar manuer, and the stain produced by it on a piece of clean foil,
comparced with the test-stains on the separate silver plates.

Finally, when the iron pyrites in the coal is not in a state of semi-
decomposition, the amount of pyrites, and consequently the amount of
sulphur, may be arrived at far more nearly than might at first thought
be supposed, by the simple process of washing in the agate mortar.
Each single part of pyrites, it will be remembered, corresponds to 0.53
of sulphur. A large piece of the assay-coal should be taken, and
broken up into powder; and a couple of trials should be made on
separate portions of this. About 500 milligrammes may be taken for
each trial, and washed in three or four portions. In the hands of one
accustomed to the use of the mortar in reducing experiments, the re-
sults, owing to the lightness of the coal particles, and the consequent
ease with which they are floated off, come out surprisingly near to the
truth. In travelling, we may dispense with the washing bottle, by
employing, in its place, a picce of straight tubing drawn out abruptly
to a point. This is to be filled by suction, and the water expelled with
the necessary force by blowing down the tube. A tube six inches long
and the fourth of an inch in diameter will hold more than a sufficient
quantity of water to be used between the separate grindings. The
mortar should be very slightly inclined, and the stream of water must
not be too strong, otherwise, and especially if the coal be ground up
too fine, portions of the iron pyrites may be lost. The proper manipu-
lation, however, is easily acquired by a little practice.
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NOTES ON LATIN INSCRIPTIONS FOUND IN BRITAIN.

PART I1.%¥

BY THE REV. JOHN M‘CAUL, LL.D.,
PRESIDENT O UNIVERSITY COLLEGE, TORONTO.

Read before the Canadien Institute, 30th January, 1858,
(4.) Inarticle 3 of the preceding part, I cited an inscription on an
altar found at Birrens, with the object of establishing the correct read-
ing of the nomen of a Preefect of the sccond Cohort of the Tungrians.
As doubts, however, exist, relative to the interpretation of parts of this
inscription, I now propose directing special attention to it.
MARTI ET VICTO
RIAE: AVG- C: RAE
TIMILET- IN COIL
II TVNGR- CVI
PRAEEST SILVIVS
AVSPEX- PREF-
VSLM
Dr. Wilson (Preh. Aun., p. 398) figures the altar, and renders the
inscription  thus:—‘ MARTI ET VICTORLE AVGVST.E CENTVRLE
TIRONVM MILITVM IN COHORTE SECVNDA TVNGRORVM, CVI PREEST
SILVIVS AVSPEX, VOTVM SOLVERVNT LVBENTES MERITO.”
In the “Caledonia Romana,” 2nd Ed., by Prof. Thomson, p. 128,
we have the following translation of this rendering :
“To Mars and Vietory, the Companies Augustee of youung soldiers in the second
cohort of the Tungrians, commanded by Silvius Auspex, Prafect, most willingly

bave performed their vow.”
As this interpretation is evidently unsatisfactory, Prof. Thomson

suggests that ¢ The letters C* RAETI probably refer to 100 Racti, that
is, soldiers drawu from the North of Italy and South East of Germany ;

* Since the publication of Part 1. I have noticed an inscription, (Marini, Atti degli Arvali
i, 212) which favours wmy suggestion in Art, 1, that delicla a moedicis was used for
derelicta a medicis

FELIX- PVBLICVS
ASINIANYS- PONTIFIC
BONAE. DEAE+ AGRESTI PELIC
VOIVM- SOLVIT+ IVNICEM- ALBA
LIBENS. ANIMO OB LVMINIBV3 (sic)
, .RESTITVT{8- DERELICTVS+ A MEDICIS POST
MENSES DECIM RENEFICIO DOXINAES MEDICINIS SANATVS PER
FAM RESTITVIA OMNIA MINISTERIO CARNIX FORTVNATE,

Vide also Orelli, n, 1518,



NOTES ON LATIN INSCRIPTIONS FOUND IN BRITAIN. 221

if so, the term Augustee must be taken as an epithet of the Goddess
Victory.”

Mr. C. Roach Smith (Collect. Antiq. IIL. iv., p. 203) :—*sug-
gests the following reading, emending that given by Dr. Wilson only
as regards the name of the person who crected the altar: Marti et
Victorie duguste O. Raetius nilitaris in cokorte secunda Tungrorum
cut preest Silvivs Auspex Prafectus votum solvit lubens merito)’—
but this reading of C. RAETI MILIT. scems to be very improbable.

AVG—for AVGVSTAE—should unquestionably be joined with
VICTORLZE, as there are numerous similar examples ; C I regard as
standing for CIVES, as it is frequently used in inscriptions; Prof.
Thomson’s suggestion, in my judgment, gives the true reading,
RAETI, the ethnic adjective of RAETIA : and MILIT is the ordin-
ary abbreviation of MILITANTES. From this and a preceding
inscription velative to the Tungrians, we learn that in addition to their
own countrymen, Vellavians and citizens of Raetia were serving in their
ranks. This is as might be expected, and agrees with the inference,
which may be drawn from many sepulchral inscriptions, that the
soldiers in the auxiliary wings or cohorts were sometimes of nations
different from that which gave name to the wing or cohort. Vide
Henzen, Annall. Inst. Arch. 1850, and Orell. Inscrip. n. 6838.

(5.) The following inscription, mentioning the same Preefect, is on
an altar, also found at Birrens :

DEAE
MINERVAE
COH II TVN
GRORVM
MIL EQ CL
CVI PRAEEST CS L
AVSPEX PRAEF.

Dr. Wilson (Preh. Ann. p. 397) renders it thus :—DEE MINERVE,
COHORTIS SECVNDZE TVNGRORVM MILITIA EQVESTRIS CONSTANTINI
LEGIONIS, CVI PREEST CAIVS LVCIVS AVSPEX PREFECTVS.

In the * Caledonia Romana,” 2nd Ed., by Prof. Thomson, p. 129,
we find the following translation of this rendering :—* ¢ To the God-
dess Minerva, the Cavalry of the Second Cohort of Tungrians of the
Constantine legion, commanded by Caius Lucius Auspex Prafect.
The cohort was the tenth part of a legion, and hence the apparent
transposition in this translation.”

There are so many obvious objections to this interpretation, that itis
plain that it cannot be received. COH II TVNGRORVM evidently
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stand for COHORS SECVNDA TVNGRORVM, and indicate that
the altar was crected by the cohort V-S-L:M- or the verb
posuit, dedicavit, or some similar term being omitted, as is of
frequent occurrence. MIL EQ are for Milliaria Equitata, the
well known designations of a cohort in which there were a thousand
men, of whom a portion were cavalry. From Hyginus de Cus-
trametatione (vide Greev. Autiq. X. 1093) we learn, that in such a
cohort there were 760 infantry and 240 cavalry soldiers. COMORS
_SECVNDA TVNGRORVM was a cohort of this description, as ap-
pears from other inscriptions e. gr. the following given by Dr. Bruce
(Roman Wall, p. 264.)—
IOM

COII Il TVNGR

*m EQC'I-CVI

PRAEEST-ALB

SEVERVS PR

AEF: TVNG- IN

STA- VIC- SEVRO

PRINCIPL
So far there is no doubt as to the true interpretation of the inscrip-
tion, but the letters C-L- present no ordinary difticulty. In Camden’s
Britannia, ed. Gough, III, p. 457, we find reference to a discussion by
Professor Ward of the meaning of these letters, as they were applied to
the same cohort on another altar found at Castlesteeds. Prof. Ward was
of opinion that they were numerals, standing for 150, and supports this
opinion by arguments, from which it is plain that he was not aware of the
difference between auxiliary and legionary cohorts. Mr. Hodgson,
(vide Bruce’s Roman Wall, p. 264,) ““after a careful and learned ex-
amination of [the inscription already cited] and kindred inscriptions™
regards the letters C-L: as used for Civium Latinorum. Henzen
(Orell. Inscrip.un.6780 and 6781) boldly removes the difficulty by sub-
stituting R as a correction for L—i.e. he reads, C'R- the well-known
representatives of Civium Romanorum. This might be admitted as a
satisfactory solution, if the letters C. L. had been found on but one
stone, but as there are at least four altars on which these letters appear
in the same connexion, Henzen’s assumption of a mistake is highly
improbable. Mr. Hodgson’s interpretation is certainly preferable to
either of the others. It isliable, however, to the objection that, so
far as I.am aware, there is no certain example of this use of the letters
C. L. in any other inscription.

* This represents the ordinary symbol for 1000,
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The only other point which deserves attention, is the name of the
Priefect, CS L AVSPEX. Instead of the reading which has been
proposed, Cuius Lucius Aduspex, I should suggest that I between S
and L has been overlooked, that SIL is-an abreviation of SILVIVS,
and that the full names of the officer mentioned in this and the
other inscriptions, were Caius Silvius Auspea.

According to my views, the inscription may be translated thus :

“To the goddess Minerva, the sccond cohort of the Tungrians, a
thousand strong, furnished with cavalry, consisting of Latin citizens,
under the command of Caius Silvius Auspex, Preefect,” —have erected
this altar.

6. In December, 1854, two coffins, evidently of the Roman period,
were found at Combe Down, near Bath. One of these was partly
covered by = “.ne bearing the following inscriptions :

L'RO SALVTE IMYP: CES- M- AVR

ANTONINI PII FELICIS INVIC

TI AVG .. NAEVIVS AVG

LIB ADIVT PROCC PR..I

PIA RVINA OPRESS:A SOLO RES
TITVIT.

Mr. Hunter (Archmological Journal, March, 1855,) supplies M
after I in the 4th line and gives the following explanation :

“For the safety,—or whatever salus in this connection, where we forever find it,
may mean,—of the Emperor Casar Marcus Aurclius Antoninus Pius, happy, invin-
cible (or unconquered) Augustus, (supply a prenomen where the stone is damaged,
probably one represented by two letters, as CN.) Naevius, a freed man of Augus-
tus, the adjutor of the procurators, (then comes the doubtful word, which perhaps
may be PROVINCIE,) restored from its foundations, (this building, temple, or
whatever it was, for the edifice was there to speak for itself,) when it had been
thrown down by an impious act of ruination,

« Another reading of the doubtful word may be PRIMARIVS, and I think some
one suggested PRETORIVM, I fear the word is too far gone for any one to ven-
ture to pronounce conclusively what the reading of it is.

“ A question arising upon this inscription is, which of the emperors calling
themselves Antoninus, it commemorates. It isa question of about fifty years, A. C.
180-230. On a first view one would refer it to Marcus Aurelius, the immediate
successor of Antoninus Pius, the first of the Antonines, and I gee not why it should
not belong to his reign, unless it can be shown (a point I have not examined) that
his name is never found in inscriptions with the additions Felix and Invictus, If
it shall appear that his name does not occur with these additions, then undoubtedly
it may be assigned to the three ycars’ reign of Heliogabalus, or to any intermediate
emperor who called himself Antoninus, and who is known to have used those
additions, But at present I see no improbability in assignin it to the emperor
so well known by his name of Marcus Aurelius,”
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Mr. Hunter hcre offers a conjecture that impia may refer to ‘some
religious or political ferment,’ and cites in illustration the words locwsm”
religiosum per iusolentiam erutum, found in another of the Bath in-
seriptions.

“Naxviug the Adjutor, a Roman officer, to whose duties sufficient attention seems

hardly to have been paid by the writers on Roman antiquities, may seem to bave
been the proper officer to superintend this re-edification.

“His name, I believe, is not found in any other inscription discovered in England.
But in Gruter, civ., No. 9, we have—P. Newvius, Adjutor, in an inscription found at
Tarracona. We find also, in Gruter ceelxxi., No. 8, Adjutore Proce. Civilatis
Senonum Tricassinorum Meldorum &c, which shows that the Adjutor to the Pro-
curators is not an officer unknown to inscriptions.”

In the same number of the Journal, we have also Dr. Bruce’s obser-
vations:

As far as my present knowledge goes, I am disposed to expand the inscription
thus:—

Pro salute Imperatoris Caesaris Marci Aureii Antonint Pii Felicis Invicti Augusti
-« +.Nwvius Augusti libertus adjutor Procuratorum principia ruina oppressa a sole
restituit.

“ It may be translated in something like this form:—For the safety of the Em-
peror Casar Marcus Aurelius Autoninus, the pious, fortunate and invincible Au-
gustus. . . . Naevius, the freedman of Augustus and the assistant of the Procurators
restored these chief military quarters, which had fallen to ruin.

“The fisrt question that arises here is respecting the emperor, specially ad-
dressed. I find that the names and epithets used in this inseription are in others
applied both to Caracalla and Heliogabalus, with the exception of the word
invictus ; and in no other instance that I can find is this applied to cither of these
emperors. I iucline to Mr. Franks’ opinion, that Heliogabalus is the person here
intended, for the following reasons:—1. On the murder of Heliogabalus his name
seems to have been crased from inscriptions, or the slabs themselves thrown down.
This stone having becn used to cover a tomb must have previously been removed
from its origival position. 2. From the iudistinetness of some of the letters, I take
it for granted that the inseription is not deeply carved; this, together with the
omission of the A in Cesaris, and the occurrence of tied letters, seems to indicate
the later rather than the carlier period. 8. Had Cavacalla been the person intend-
ed, one of his well known epithets, such as Parthicus, Britannicus or Germanicus,
would probably have occupied the place of invictus; so far as I bave noticed.
Heliogabalus had earned no such distiuctions; his flatterers, therefore, on his
assuming the purple, would have no resource but to bestow upon him the indefinite
title of invictus.

“The, next thing which oceurs in it is the name of the dedicator. Mr. Hunter
remarked that the pame NAEVIVS oceurred in Gruter. It is not without interest
to observe, that one of the examples furnished by that author (P. civ., No. 9,) con-
tains that name with the epithet adjnfor appended.
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TVTELA
V. 8.
P. NAEVIVS
ADIVTOR.

“The Nevius of the slab found at Bath was a freedman of Augustus, and an
assistant or secretary of the procurators of the province. We are not without
an authority for the reading Adjutor Procuratorum. In Gruter (P. ccelxxi, No. §)
the following occurs:

....MEMORIZE AVRELI
DEMETRI ADIVTORI
PROCC...iivenianaannes

“The word which I conceive to be principia presents the greatest difficulty.
It appears that the stone is damaged in this part. We are necessarily driven to
conjecture in order to supply the vacuity Letween the N and the I at the end of
the fourth line. The inseription speaks of the restoration of something which had
become ruinous. If I correctly read the other parts of the inscription which scem
to be quite plain, this is the only word left to reveal to us the precise object of the
dedicator's exertions, In the station at Lanchester, a slab has been found (Hors-
ley, Durham, No. xii.), containing on its third and fourth lines the following words:

PRINCIPIA ET ARMAMEN
TARIA CONLAPSA RESTITVIT.

Here we have evidence that there was a class of buildings called principia,
which, like other buildings, would fall into ruin and require restoration. This
word scems best to suit the damaged part of the inseription before us. The onl
letters that we require to draw upon the imagination for ave the first I in the
word, which bas probably been attached to the top of the left limb of the N, and
the C, for which there is sufficient room on that injured part of the stone between
the N. and the I. Perhaps the word principia might be translated ofticers’ bar-
racks. The remainder of the inseription requires no remarks.”

In the number for June, 1855, Mr. Franks states the grounds of his
conviction that the tablet should be assigned to the rcign of Elaga-
balus:

“The inscription can only apply to Caracalla or Elagabalus, but it does not appear that
the epithet Invictus was given to the former. There are, however, coins of Elagabalus on
which he is thus styled. The inscription may have suffercd mutilation in a slight degree,
and the popular indignation, which defaced or destroyed the memorials of the Emperor, may

possibly account for the occurrence of this tablet used as a part of the cover of a sepuichral
cist.”

The Rev. H. M. Scarth, by whom the stone was purchased and pre-.
sented to the Bath Institution, communicated a very intcresting
paper on the subject to the Somersetshire Archaeological and Natural
History Society, in which he gives full particulars of the discovery of
the coftins and expresses his assent to Dr. Bruce’s interpretation of
the inscription.

The only difficulties in the text of the inscription relate to the
prenomen of Necius, and the word or words between PROCC and
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RVINA. As to the first it is of but little moment and can never be
determined with certainty or probability. It may have been Publins,
as in Gruter, civ. 9, but it must be borne in mind that in that inscrip-
tion ADIVTOR is more probably a cognomen and not the designation
of an Oftice.

With reference to the word or words between PROCC and RVINA,
Dr. Bruce’s citation of the inscription given by Iorsley, (Durham, u.
Xil.) scems to remove all doubts on the point. I do not, however,
feel quite satisfied with the interpretation of the word principia, as
chicf military guarters’ or “officers’ barracks;” or of ruina op-
pressa, as “which had fallen into ruin.”

The latter cxpression, (which is so rare that I. have been
unable to find any other example in inscriptions,) seems to me to
indicate that the principia, whatever they were, were destroyed by
the falling of something clse,—either the building of which they
formed a part, or some adjacert edifice. It is certainly in this sense
that the words arc used by Cicero, de Oratore, ii, 86. “ e« ruina
{PSUm. OpprESSUM cum Suis Periise.

The ordinary form of expression, which is found in inscriptions,
relating to the falling of buildings, is vetustate collapsum. In
Steiner, Cod. Inscrip. Rom. Rhen. n. 852, we find the following
varicty, approaching that in the text :—

DIS. CONSER
YATORIBVS. Q TAR
QVITIVS. CATVL
VS: LEG*AVG:
CVIVS: CVRA- PRAETOR
IVAM: IN- RVINAM
CONLAPSVM- AD- NO
VAM- FACIEM-
RESTITVTVM.
But the principal and most interesting question relates to the em-
peror, whose names and titles are given.

As there were three emperors, each of whom was commonly known
as Marcus Aurelius Antoninus Pius, our only hope of determining to
which of them we should refer the inscription, is in the other epithets
Feliz and Invictus. Now thereis satisfactory evidence that Commodus
was the first Roman emperor to whom the cpithet felix was given,
and consequently the question islimited to Caracallaand Elagabalus.*

* There arcone or two inscriptions, in which Commodus is styled M. Auwrcling Anfoninns
Pius Aug. Felix, and Inviclus, but, however, the question in the present case seems to be
properly limited to Caracalla and Elagabalus.
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That the cpithet invictus was applied to the first of these cannot be
questioned, as the following examples leave no doubt on the subject.
IIIX.

~ IMDP- CAESAR
M- AVRELIVS ANTONINVS
INVIC 1 VS: PIVS: FELIX: AVG.
PART- MAX' BRIT* MAX- GERM
MAX:- PONT. MAX: TRIB- POTES[T]
XVIIII- IMP- II1- COS: IIIT- PROCOS
VIAM: ANTE- IIAC* LAPIDE[I]AM
INVTILITER: STRATAM: ET
CORRVPTAM- SILICE: NOVO
QVO- FIRMIOR: COMMEANTIBVS
ESSET: PER: MILIA- [PAS]
SVM- XXI- SVA- PECVNIA FECIT
LXXI. )
(Monmsen, Inscrip. Regni. Neapol. Lat. p. 354.)
IMP: CAES: M- AVRELIO
ANTONINO* PIO- FELICI
INVICTO' AVG- PARTH
MAX: BRITANN- MAX
PONT- MAX: TRIB- POT- XVI
IMP: II° COS: IV- P. P PROCOS
DOMINO
INDVLGENTISSIMO
NEGOTIANTES
VASCVLARI
CONSERVATORI- SVO
NVAMINI- EIVS
DEVOTI.
(Henzen, Orell. Inscrip. Lat. n. 7262.)

[From Eckhel, VII, 179, we learn that the cpithet was also given to
him on coins.]

The use of this term in the case of Elagabalus, -although probable
in consequence of his assumption of other titles of Caracalla,* cannot,
so far as I am aware, be established by any inscription clearly helong-
ing to him. But Mr. Franks (Archwological Journal, June, 1855)

* From Dio Cassius, Ixxix, 2, we learn that -hic assumed the titles Casar, Aungustus, Im-
perator, Proconsul, Trib, Pol., Ant. Fil. and Scveri Nep. From coins, however, we learn
that this is not a complete enumeration, he is styled on some of these Paler Palrice.
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states, that < there are coins of Elagabalus jn which heis thus styled.”
I am not aware of any such, excepting those noticed by Eckhel, VII,
p- 249, and Rasche II, ii, p. 792, as bearing the legend INVICTVS
SACERDOS AVG, where invictus scems to be applied to him as
priest of Sol, of whom that term is a perpetuum- epitheton.

If we assign the inscription to Caracalla, a question still remains as
to the date of it. As there is no mention of cither Severus or Geta, it
is most probable that it was after the death of both. Now Severus
died at York in February, A. D. 211; and Caracalla and Geta left
England in the same year, for Rome, where Geta was murdered in
February A. D. 212. The limits then are February, 212, and April,
217, when Caracalla himself was murdered. 'The statement by Eckhel,
‘that Feliz did not appear on the coins of Caracalla until A. D. 213
suggested to me that year as one of the cancelli, but there is unques-
tionable evidence that Feliz was amongst his epithets on stones before
that date, not only in conjunction with his father, (of which there are
well known examples,) but also separately after his accession.

7. In the year 1754 au altar was found in Upper Stall Street, Bath,
bearing the following inscription :

PEREGRINVS
SECVNDI FIL
CIVIS-TREVER
IOVCETIO
MARTI ET
NEMETONA
V-S-L-M.

Mr. Gough (Camden’s Britannia, i. p. 118) observes, that the altar
““was erccted by Peregrinus to two new local deities.  Jupiter Cetius
may be the Ceaicus or Ceatius on an inscription given by Mr. Horsley,
278, in Cumberland, and takes his name from Mount Cetius in Nori-
cum, under which was the town of Cetium, and Nemetona, one of the
many local deities mentioned only in these inscriptions.”

Mr. Warner (Hist. of Bath, p. 120, Append.) remarks, that «It
is dedicated to three deities, the Cetian Jupiter, Mars, and Nemetona,
a local deity. The name of the person who erected it does not
appear; for the word Peregrinus is merely an appellative, implying
that he was a stranger or traveller. 'We find, however, by the second
and third lines, the name of his father Secundus : and the city of his
residence, Treves in Germany. The last of the deities mentioned in
the inscription seems to have been a British one, and known only in
the south-western parts of England. The name Nememotacio (which
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Baxter considers as synonymous with Nemetomagus) seems in the
chorography of Anonymus Ravennas, and is conjectured by Baxter, to
be the present Launceston. If this be allowed, the near approach of
Nemetona to the town Nemetomagus, will justify the opinion of the
former being the local divinity of the latter.”

Mr. Scarth (Somersetshire Archeeolog. & Nat. His. Soc’s Proceedings,
1852, p. 99) mentions the opinions (which have been above stated)
relative to Jupiter Cetius and Nemetona, without, however, expressing
approval of them, or offering any other explanation.

There can, I think, be but little doubt in the mind of those who
have noticed Marti Leucetio in Gruter, lviii. 3, that I, the initial
letter of the 4th line of the inscription, is a mistake for L, and that
we should read the names of the deities

LOVCETIO
MARTI ET
NEMETONA[X]
In Steiner, 1 Dan. et Rh. 1, n. 472 (cited by Henzen, n. 5899, who
also proposes this emendation) we have
CVRTELIA-PREPVSA
MARTI-LOVCETIO
V-S-L-L'M

MARTI-LEVCETIO
T. TACITVS CENSORINVS
V-§$-L'L'M
The deities are joined in the following inscription, found at Altripp,
prope Nemetas, and given by Henzen, n. 596 :
MARTI-ET-NEMETO
NAE
SILVIN IVSTVS
ET-DVBITATVS
V-SL-LP
Leucetius secems to be derived from Leuci, and Nemeiona from
Nemetes, both being names of peoples in the neighbourhood of the
Treviri.* It is scarcely necessary to add, that there is no foundation
for Mr. Warner’s assertion, that ¢ Peregrinus is merely an appellative.”
The name often occurs in inscriptions ; and it must be borne in mind

* Of thesc derivations, the latter appears to be certain, but the former doubtful, as we
have evidence that Jupiter was called Leucetius, as the giver of light, ¥ide A. Gell. Noct,
Att. v.12; Festus x, i, and Serv. on Virgil, En. ix. 570, Another derivation, which has been
proposed, from Lesce, an island in the Euxine, is very improbable.
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that the use of but one name was uot uncommon among the Gauls,
The meaning of CIVIS TREVER, also, is not <“a citizen of "T'reves,”
but a Trever citizen, & e, a citizen of the people called Treveri, or
Treviri.

ON SOME NEW TRILOBITES FROM CANADIAN ROCKS.

BY E. J. CHAPMAN:
PROPKSSOR OF MINERALOGY AND GROLOGY, UNIVENSITY COLLEGE, TORONTO.

Read before the Canadian Institute, Marck 20th, 1858.

I. ON A NEW SPECIES OF ASAVHUS FROM THE LOWER SILURIAN
ROCKS OF UVPER CANADA.

§1. Introductory Notice :—In the autommn ot 1856, I communicated
to the “ Canadian Journal,” under the title of dsaphus Cunadensis,
a bricf notice of a supposed new trilobite from the Utica Schist (Lower
Silurian) of Whithy in Canada West; and in a subscquent number of
owr Journal, I gave a morc detailed description of the form.
At the same time, I pointed out that Professor Ilall of Albany believed
it to be identical with a specics founded by him (under the name of
Asaphus(?) latimarginatus) on two impertect caudal shields, figured in
the first volume of his ¢ Palccontology of New York.” At the period
in question, I was not in a position, from the want of works of refer-
ence and other sources of information, to claim this trilobite as actually
new ; but an extended investigation having shewn it to bereally a dis-
tinct form—a view adopted also by others—I now publish a complete
description of the species, together with as accurate a figure as I am
able to get execnted in Canada.  In this communication, also, I have
attempted to shew, by a brief analysis of all the fairly-established
species of the genus Asarnus, that our Canadian species is undoubtedly
distinct. I should state, with regard to the figures of Professor Hall,
alluded to above, that it is impossible to determine whether our species
be identical or not with these. In the words of Barrande, in his great
work on the Silurian Basin of Bohemia, they are too incomplete to be
determined with any certainty.* For this reason, in the Museum of

* Divers fragments d’Amcrique nommés Asaphus par J. Hall, ct figurés dansla Paléon-
tologic de New York, sont trop incomplets pour &tre surement déterminés. Barrande,
Systéwe Siturien du Centre de la Bohéme. vol 3, p, 657,
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the Geological Survey of Canada, the specific name of Canadensis, as
originally bestowed on this trilobite by the wuthor, has been retained-
Barrande, in the work just cited, allu leg to another American tréilobite
in the possession of M. de Verneuil, but unnamed and unfigured, with
which our species may very possibly #rree: ouly, the caudal shield of
this specimen would appear to possess no lateral segmentation, and to
have o scarcely defined axis, as M. Barrande refers it to the platycepha-
lus or yigas type.*  lis statement respeeting it is as follows :—¢ Nous
avons vu récemment, dans la belle collection de notre ami M. de Verneuil
un Asaphus des Etats-Unis, qui, portant & Pangle génal une pointc
longue ct gréle, constitue une espeee trés distinete & As. (Is.) gigas.
Malhcurcusement, nous ne savons quel est le nom spécifique qui lui a
6té donné par les savans Amerieains.  Ce trilobite se rangerait dang
le group de A. gigas, d’apres les souvenirs qui nous restent de sa con-
formation.”

§ 2. Description of Asaphus Canadensis, This description is based
on what is probably the long or male form.

General outline, a broad oval. Vertical to transverse diameter, nearly
as 3:2. Relative lengths of head-shield, thorax and pygidium, as 1 :
0.88: 1.1

Head-shield obtusely pointed anteriorly, much asin Asaphus platy-
cephalus. Genal angles terminating in sharply-pointed horns of the
Paradoxidestype, extending downwards toabout the middleof thebody.+
Facial suture, as shewnin the figure; the branches uniting in an obtuse
but clearly defined angle above the glabells, nearly at the extreme an-
terior margin of the head-shicld, and terminating at the lower margin,
about midway between the glabella and the genal angles. Glabella,
feebly raised, broad, and gencrally conformable at its upper part to the
outline of the facial suture. At its base, there occurs a slight but
cvident neck-furrow. There are no furrows on the glabella itself.
Length of glabella to length of head-shield, as 0.8:1.0. Eyes, mo-
derately raised, and delicately reticulated ; although, in most specimens
they are more or less destroyed. Breadth between the eyes, to extreme
breadth of head-shicld across them, as 5:11. 'Whole surface of the
head-shield covered with fine punctures, except at the striated limb.

Thorax, with eight segments.  Axis well defined ; narrow, somewhat
broader in the middle than at the ends. Mean breadth of axis, to

* It is perhaps the Asaplus Towensis of Dale Owen.

1 In most specimens, as in the figure, the horng extend to the bottom of the fourth thoracic
segment ; but in a small specimen obtained quite recently from Whitby, and kindly sub-
mitted to us by Mr. J. F. Smith of Toronto, they reach to about the middle of the sixth

pleura.  In our figure they do not make a sufficiently sharp augle with the lower border of
the head-shield.
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breadth of each side-lobe, as 5 to 6. Pleuree, terminating in slight
points, and curving slightly downwards*; furrowed to about half their
length from the axis, and then crossed obliquely by a curvilinear ridge.
A second, but slighter, furrow runs along the lower edge, and two short
deep furrows shaped together like the letter V placed upon its side
with the point inwards, separate each pleura from its axis-segment.
Beyond the ridge the points are delicately striated. Fine punctures
occur upon the axis and also on the pleurse. On the latter the punc-
tures are larger and farther apart; and when examined through a
magnifying «rlass, they appcar to be of a semi-lunar form with the
convex side turned inwards. They are likewise more deeply indented
at the convex side.

Pygidium, oval, with striated limb and well developed, tapering axis.
This terminates somewhat abruptly before reaching the end of the
pygidium. It contains from 12 to 14 segment-markings, and a similar
number are present on the side-lobes, All are destitute of secondary
furrows. Those on the side-lobes bend downwards near their extremi-
ties, and merge into the striated limb. The lower ones are nearly ver-
tical. The whole surface of the pygidium is covered with fine pune-
tures shaped and arranged exactly like the punctures on the surface of
the thorax. Asaphus platycephalus, as mentioned by Professor Hall,
exhibits in some specimens a delicately punctured surface ; but in the
present species the punctures appear to be much more striking. Our
other new species, 4. Halli, is also very visibly punctured ; although
the punctures, as shown in our figures, are too coarse and too far apart.

The only specimens of Asaphus Canadensis hitherto obtained, have
been procured from the Utica Schist (Lower Silurian) of the Townships
of Whitby and Nottawasaga, (localities about eighty miles apart), in
Canada West. Fhey occur in association with Triarthrus Beckii. In
length they appear to vary from about an inch and a half (=38.1 milli-
metres), to about five inches (=127 millimetres). Ihavenot yet been
able to observe the under side, so as to make out the direction of the
under sutures, and the form of the hypostoma. An isolated hypostoma,
however, found near Whitby, probably belongs to this species. It is
badly preserved, but it appears to resemble very closely the hypostoma
of A. platycephalus.

* In the horned Asaphida, and in nearly all the horned trilobites, the pleura: point down-
wards, whilst in the forms with rounded genal angles, the pleuree have almost invariably
an upward curve, as in the figure of 4. Halli, on page 236. When the side-picces or cheeks
of the head-shicld are broken off, we may generally determine the nature of the genal angles
by this character.

VOL. XII. Q
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§ 3. Specific Differences:—(1.) Asaphus Canadensis differs from
A. platycephalus, Stokes (Isotelus gigas, Dekay) ; A.expansus, Linn; -
A. Barrandei, de Verneuil; A. leviceps, Dalman; 4. (Is.) affinis,
McCoy, (including Is. gigas, Is. planus and Is. Powisii of Portlock)—
in having, with other opposing characters, the genal angles of the
head-shield extended into horns.

(2.) Tt differs from 4. tyrannus, Murchison; A. Powisii, Murchison;
and A. ingens, Barrande—in having, with other opposing characters,
the branches of the facial suture umted above the glabclla on the up-
pev surface of the head-shield.

(3.) It differs from 4. nobilis, Barrande—in wanting the curved
furrows on the axis of the pygidium, as exhibited by that species ; and
also by the greater number of the segment-markings on the side-lobes
of its pygidium, as well as by the general outline of the facial suture,
and other characters.

(4.) It differs from A. extenuatus, Waldheim—Dby the obtuse out-
line of its cephalic shicld, and by other marked characters.

(5.) 1t differs from . (Is) laticostatus, Green—the genal angles of
which are unknown—Dby its thorax being nearly of the same length as
its head-shield, and by the greater number of segment markings on
the side lobes of its pygidium, as well as by other characters.

(6.) It differs from A. ovatus, Portlock, by the presence of segment
markings on the side lobes of its pygidium. I am not acquainted
with the head-shield of 4. ovatus, and I cannot obtain here a copy of
‘Colonel Portlock’s Report in which the species is figured.

(7.) It differs from A. angustifrons, Dalman; and A. frontalis,
Dalm.; by the greater development of its genal points, Dalman’s
species being placed by him under his subdivision of ¢ Mutici,” com-
prising the forms with rounded or but slightly pointed genal angles.
I am not sufficiently acquainted, however, with these Swedish species
to name any other distinguishing characters, and I have no means of
procuring here a copy of Dalman’s  Palaeden,” in which the species
are described.

(8.) It differs from A. Iowensis, Dale Owen, by its genal points
reaching only to the middle instead of to the end of the thorax; by
its facial suture being pointed, instead of curved, above the glabella;
and by the presence of segment-markings on its pygidium.

The head-shields of 4. grandis, Sars ; A. Fournetti, de Vernevil ;
and 4. latimarginatus, Hall—are yet unknown.
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Finally, apart from the absence of secondary furrows on the pygi-
dium segments, Asaphus Canadensis differs from the generally
admitted species of Ogygia, by the following characters :

(1.) From O. Buckii, Brongniart; and 0. (?) Portlockii, Salter—
by the branches of the facial suture being united on the upper part of
the head-shield.

(2.) From O. (?) Guettardi, Brongniart; O. (?) Desmaresti,
Brong.; O. (?) Brongniarti, Roualt; and O. (?) Edwardsi, Roualt—
by the angular junction of the branches of its facial suture above the
glabella.

(3.) From O. radians, McCoy—by the large number of the seg-
ment-markings on the axis of its pygidium, O. radians exhibiting only
three. The head-shield of O. radians is unknown, but McCoy refers
the species to Ogygia, on account of the short segmental furrows between
the larger markings on the side lobes of the pygidium.

———

II. ON A SECOND NEW SPECIES OF ASAPHUS FROM CANADIAN ROCKS.

The accompanying figure represents a new species of Asaphus, from
the Trenton limestone (Lower Silurian), of Peterborough, and other
localities in Upper Canada. The same form is believed to occur also
in the Utica Schist.- General outline, a broad oval ; length to breadth,
as 3 to 2, or thereabouts; relative lengths of head-shield, thorax,
and pygidium, as 1: 0.87 : 0.87.

Head-shield obtusely pointed anteriorly, and much resembling that of
4. platycephalus in its general outline. Limb striated with concentric
lines ; genal angles rounded ; facial suture as shewn in the figure.
The branches unite above the glabella in a well-defined angle, almost
touching the extreme anterior margin of the head-shield, and they
terminate at the lower margin, about midway between the glabella and
the genal angles. Where they join this lower margin they make a
short curve inwards (see the figure), somewhat as in 4. expansus, a
peculiarity not exhibited bv the facial sutures of 4. platycephalus (?)
or A. Canadensis. Glabella, feebly raised, and divided into two dis-

inct portions ; the lower portion of a semi-oval shape, is defined, as it
were, by a prolongation of the body axis. Directly above this, an
undulating furrow occurs (as shewn in the figure), strongly marked in
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the centre, but becoming fainter where it joins the facial suture, a
little above the eyes. The anterior portion of the glabella is altogether
undefined. The eyes appear to be of the usual Asaphus type; they
are somewhat widely apart ; the breadth between their central points,
to the entire breadth of the head-shield across them, is as 5 to
9. Except at the striated limb, the whole surface of the head-
shield is finely punetured.

Thorax with eight segments ; division line between the axis of each
segment and its pleurse not very sharply defined. There are.no inter-
mediate V-shaped furrows, as in 4. Canadensis. The pleuree curve
upwards at their slightly rounded extremities; they are furrowed to
about half their length from the axis, and then crossed by a curvilinear
ridge, beyond which the upper portions are delicately striated. The
axis and the side lobes (in the transverse measurement of the trilo-
bite) are of equal breadth. The middle segments of the axis are
slightly broader than the upper and lower segments. The surface is
very delicately punctured. The pygidium closely resembles that of
4. Canadensis. 1In the axis there are from twelve to fourteen seg-
ment markings, with a similar number on each side lobe. There are
no secondary furrows. The striee on the limb are largely developed.
Hypostoma, §c., unknown. The two nearly perfect specimens and the
various fragments of this species that I have examined, belong to indi-
viduals of comparatively large size. Of the perfect specimens, one is
nearly five inches in length (= 127 millimetres), and the other exactly
six inches (= 152.4 mill.)

Specific Differences. Asaphus Halli, on account of its rounded
genal angles, need only be compared with the following species: 4.
Dlatycephalus, Stokes (Is. gigas, Dekay, &c.); A. expansus, Linn.;
4. leviceps, Dalman ; A. Barrandei, de Verneuil ; and 4. (Is.) affinis,
McCoy, the latter species being made to include Portlock’s Is. gigus,
Is. planus, and Is. Powisii. All the other well recognised species of
Asaphus are horned forms.

The new species differs from 4. platycephalus, more cspecially by
its divided glabella, and by the presence of furrows on its pygidium.

It differs from A. expansus and A. laviceps, by the form of the
glabella, the angular junction of the branches of the facial suture, and
the segment-markings on the side lobes of the pygidium. The latter
character distinguishes it also from 4. agfinis.

It differs from A. laticostatus, Green— of which species the genal
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angles are unknown—Dby its thorax and pygidium being of equal or
nearly equal length, and by its divided glabella.

M. de Verneuil’s species, 4. Barrandei, from the south of France,
is only known to me by name. Reasoning from analogy, however, it
may be fairly admitted that the two species are distinct.

Our new Canadian species somewhat approachies Barrande’s Asaphus
nobilis, by the curious transverse furrow on its glabella. In A. nobilis,
however, the genal points of the head-shield terminate in horns, and
the segments of the thoracic and caudal axis are marked by peculiar
furrows, characters not exhibited by the present species. ‘The trans-
verse furrow on the head-shield probably corresponds more or less in
outline with the underlying hypostoma, but no traces of the latter
organ, as already remarked, have yet been found.

In the preceding article on saphus Canadensis, it was stated that
Professor Hall had published, in the first volume of the ¢ Paleon-
tology of New York, two impe{'fcct caudal shiclds, under the name of
Asaphus () Latimarginatus. I would willingly adopt this specific
name for our second Canadian form, because, so far as it is possible to
determine, the two may prove eventuallv to be alike ; but, on due con-
sideration, I have thought it advisable  bestow upon the form in
question a name altogether distinct. My object in this, is solely to
avoid the chance of confusion, in case the thorax and head-shield of
Professor Hall’s form should hereafter be discovered, and be found on
examination—as would very likely happen—to constitute a different
species. T therefore claim the privilege of naming the trilobite de-
scribed in this article, a privilege to which I am justly entitled by the
really indefinite character of the figures referred to above. The name I
adopt as the most appropriate, under the circumstances of the case, is
that of Asaphus Halli. Palxcontologists, I am sureé, will receive it
willingly. *

® The author’s best thanks arc due to his colleague the Rev. Professor Hincks, as well as to
John Head, Esq. and J. F. Smith, Esq. of Toronto, for the loan of specimens of Asaphws
Canadensis, Hc has also to cxpress his obligations to the Rev. Vincent Clementi of Peter-
borough, Canada West, for a specimen of Asaphus Halli,
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REVIEWS.

Report of the Commissioner of Patents for the year 1856.— Adgri-
culture. 'Washington : 1857.

We have here a volume consisting of upwards of five hundred
pages, well printed and profusely illustrated. 1t furnishes another of
the many examples constantly presented to us, of the public-spirited
liberality with which the funds of the United States are expended on
objects of general interest and value, lying altogether beyond the
range of political influence. Such reports frequently embody matter
of great importance. 'We shall endeavor to indicate the nature of this
very miscellaneous but highly useful volume. The subjects treated of
are various, including several of general interest and of national im-
portance ; such as the origin, history and habits of the domesticated
animals ; birds injurious to agriculture ; improvement of land ; drain-
age, &ec.; fertilisers; the culture of wheat, potatoes, Chinese yam,
sugar, &c.; Textile and forage crops; hemp, cotton, &c.; grafting
and budding; reports on fruit culture; wine making; meteor-
ology, &c.

It appears that the Government of the United States appropriated
in 1856 the munificent sum of seventy-five thousand dollars for agri-
cultural purposes ; upwards of twenty thousand of which were expended
in the purchase and freight of foreign seeds for experimental purposes
in various sections of the Union. Nearly cighteen thousand dollars
were absorbed by salaries and expenses incurred in the preparation of
the Report; two hundred and ten thousand copies of which were
ordered to be printed at the expense of Congress. It was deemed ex-
pedient to afford to the planters of Louisiana and adjoining States, the
means of replenishing the stock of cane from which sugar has been
herctofore solely obtained. The sugar crop has for ycars been gradu-
ally diminishing in the southern States, in consequence, it is thought,
of the cane being carried further north than its native and congenial
climate. To remedy this evil ten thousand doliars were expended in
procuring fresh plants from South America, in hmmbers sufficient to
enable every sugar planter within a few ycars to introduce the new and
vigorous plants, and so to displace entirely such as are oid and deteri-
orated. Changes of' this nature in the several departments of culti-
vation, when made with judgment, arc usually attended with the
happicst results.
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The Report contains a long and very able article (one of a series) on
Meteorology in its connection with Agriculture, by Professor Henry,
Secretary of the Smithsonian Institution, illustrated by a chart of
Isothermal lines in North America, as determined by the joint labors
of many obscrvers throughout the continent. The mode hitherto
adopted of collecting Metcorological facts by a sta™ " experienced
observers scattered through the country, and of making such dedue-
tions therefrom as pertain to agriculture, has been attended with in-
creasing confidence in its eventual utility. Already these exertions
have thrown much interesting light on the climatology of this conti-
nent, and enabled us to comprehend, in some degree, phenomena that
were previously regarded as anomalous. By presenting some of the
physical laws on which metcorology depends, the general principles at
which it has arrived, and their application to the peculiarities of the
climate of the United States, it is hoped to awaken a more lively and
general interest in the subject. The system about being introduced
in Upper Canada, of furnishing the principal grammar schools with
correct instruments for ascertaining the more interesting and important
meteorological phenomena, and carefully registering the same, will, no
doubt, constitute a uscful anxiliary to similar agencies in the ncigh-
bouring republic, and be productive of valuable results.

It appears that the chemical analysis of soils, products, manures,
&c. ; with entomological rescarches, and botanical investigations, re-
commended in the previous report of 1853, have not been carried into
cffect. These investigations, however, have not been wholly lost sight
of. Individuals and scientific socicties have to some extent commenced
them, and in a few instances carried them to a successful issue. That
chemistry is destined to achieve similar triumphs in the wide and
interesting field of agricultural rescarch, to those it has already won in
physiology and the arts, few can reasonably doubt; and the future
progress of this all important pursuit will in no small degree depend
upon chemical discovery, with its varicd applications. Hitherto there
has been much both of dogged scepticism and unreasonable expecta-
tion in relation to these matters; some obstinately aftirming that
science is incapable of affording any aid to the practical farmer, while
others as vchemently maintain that chemistry alone is already capable
of pouring a flood of light on the most hidden processes of his art.
Chemical analysis, as commonly conducted, bas certainly not realised
the sanguine expectations expressed not many years since, when Baron
Licbig prcscntcd his celebrated report to the British Association for the
Advancement of Science. It should be borne in mind, however, that
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all healthy progress, whether social or scientific, is usnally of slow
growth. Let the agriculturist and chemist carnestly and repeatedly
interrogate nature, and await her reply in the true spirit of faith and
patience, and the way of progress will appear clear and certain.

The services of a botanist engaged by the State, as proposed in a
former Patent Offic Report, might no doubt be made of great. cconomic
value, as for instance in the department of agricultural grasses. Still
when the British Islauds are regarded as a sort of standard in reference
to pasturage and grazing, we on this continent must make the neces-
sary allowance in our estimates, arising from diversities of climate, or
we shall certainly be deceived when we come to practical results, The
extremes of heat and cold, with the frequent sudden ¢hanges of tem-
perature, so generally characteristic of the climate of this continent,
will not allow cither of the number or kinds of grasses that are indi-
genous to the soil, and constitute the permanent pastures of the old
country. ‘That the pastures of North America are susceptible of
immense improvement no ong can doubt ; and in the following obser-
vations of the report we entirely concur :—

“There is no subject of more importance to the American farmer than the
knowledge of the means which shall best enable him to increase the number and
value of his live stock, of which grass furnishes the prineipal sustenance. It may
safely be said that thie great defect in our agriculture is the failure to rear the
proper number and quality of animals. The experience of England and France
sufficiently demonstrates the important truth, that on the same number of acres
which are now cultivated in the United States, if the qnantity of live stock were
doubled, the aggregate quantity of grain produced might also be greatly increased,
and without any corresponding increase of expense. The explavation of what
scems at first so paradoxieal is found in the fact that, in this manner, the land
would be kept constantly in better heart. Instead of deteriorating from year to
year, as is the case when grain alonc is the principal product, if a proper propor-
tion of live stock were reared, the land would retain its fertility for centuries, and
might, perhaps, be constantly improving. The cffort to keep up the productive-
ness of land, which is solely used for the cultivation of grain, by means of guano
or artificial manures, is believed to be a vicious system of husbandry. That such
manures are highly valuable in their way, and, in the hands of the judicious cul-
tivator, will produce advantages which can hardly be over-estimated, is undoubt-
edly true; but, after all, with the exception of the alkalies and phosphates they
contain, they do not pessess the clements of permavent benefit. They should be
regarded as in the nature of medicines, or like avtificial stimulants on the human
system.. The true pabulum of the soil, provided and arranged by nature for this
very purpose, is obtained by the rearing of live stock, and in no other manner.
Indeed, it is probably true that the use of other mauures, followed by the contin-
ual cropping of the grain for market, will be found in the (nd only to render the
soil more hopelessly bankrupt. It will galvanize it into spasmodic action for the
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occasion, but leave it afterwards more prostrate than before. . . . .. The skilful
and wise cultivator so graduates the growth aud disposition of his products as no¢
to draw from the soil what is not in some manuer fully restored to it. No system
of agriculture has been discovered for accomplishing this purpose effectually, but
the simple and natural one cf rearing a large proportion of domestic animale,
sufficient to consume most of the products of the farm upon its surface.”

The principle above enunciated, viz., the making farms self-sus-
taining as regards manures, is doubtless a sound one, but it should ad-
mit of modifications to meet the wants of varying conditions and cir-
cumstances. In the neighborhood of large populations, the farmer
often finds it to his advantage to dispose of his hay, straw, &c., and
purchase manure in their stead. Barnyard manure containing all the
ingredients necessary to the growth and maturity of plants is always
more or less certain in its action; the only objection of a practical
nature is that it is too bulky to transport to long distances, whereas
artificial manures are more concentrated, and can be widely and cheaply
applied, so far as the expense of transport is concerned, to the more
remote parts of the country. As a general rule, in a country like
this, those manures, which usually contain only a portion of the con-
stituents of plants, should be principally employed on defective or
worn-out soils, with a view not only to the increase of grain, but more
especially to that of the grasses, the chief source from which domestic
animals derive their sustenance, and the surc way of promoting per-
manent fertility. '

It would appear from a number of facts embodied in the Report,
that the recent introduction of the Chinese yamn into the United
States has not been attended by any very encouraging degree of suc-
cess, and that its economic value is still debateable. And with regard
to the Chinese sugar-cane, although the results of experimentalists are
by no means uniform, varying of course according to differences of
soil, climate, culture, &c., yet upon the whole there is sufficient evi-
dence to conclude that its utility is hardly doubtful. If in the nor-
thern portion of the States it should ultimately be found not adapted
to the production of sugar, as would seem to be the case from the
little experience we have of it in Canada, there appears no reason to
doubt but that it will, at least, prove a valuable forage crop. We find
from experiment that it can be cut for such purpose twice during the
season, and that it is relished by horses, cattle, and pigs. We are also
inclined to think that it may prove an accession to our cultivated
crops, from the amount of syrup which it yields, and the Report con-
tains several facts in confirmation of this view.
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The articles on the domesticated animals, drainage of land, and
Fertilizers, will all repay a careful perusal, although they contain little
or nothing of novelty, either as to facts or illustrations: most of the
matter may be found in the usual standard publications that treat of
such subjects. “The English and Scotch systems of dairy manage-
ment” is a carefully compiled paper from authentic sources, and cannot
fail to improve that important department of American husbandry.

The birds injurious to agriculture, and the quadrupeds of Illinois
injurious and beneficial to the farmer, are the only papers that can
claim much originality, either in execution or mode of application.
The accompanying illustrative engravings are numerous, and, for such
a work, pretty well executed. The cuts will throw much interesting
light on the text ; and we have no doubt but these articles will be
perused with interest and profit, not only by farmers, but by a large
circle of general readers.

Upon the whole, the annual volumes issued by the Patent Office,
strongly indicate a progressive improvement, and the zeal and activity
of the Department. And when it is considered that the mechanical
and manufacturing arts receive at its hands at least an equal share of
attention and patronage with agriculture, thereis sufficient ground for
concluding, that such an organization so liberally sustained by the
State, must be productive of the most valuable and wide-spread bene-
fits to the country at large.

‘Contributions to the Natural History of the United States of
America. By Louis Agassiz. First Monograph. Vols. L and IT.
Boston: Little, Brown & Co. London: Triibner & Co., 1857.

At length we have received two volumes of this fine work. Of delay
previous to publication we make no complaint, as it was obviously oc-
casioned by a desire to improve the valuable materials collected ; but we
confess we felt some dissatisfaction, when week after week passed away,
after we knew the volumes to be in the hands of others, without a copy
reaching Canadian subscribers. The publishers, we trust, will see the
propriety of treating all subscribers alike in this respect, and we ven-
ture at the same time to observe that, if there is sufficient reason for
publishing two volumes together now, it is a departure from the pro-
posed plan, likely to be inconvenient to many subscribers, and therefore
to be avoided in future. The book is got up in a very handsome
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style. The accompanying plates are beautifully executed and very
valuable, doing the highest credit to all engaged upon them, and thé
contents of the volumes, consisting of a general introduction and ex-
position of the author’s views on classification, with an admirable mon-
ograph on the North American Testudinata, cannot fail to be accounted
an important contribution to science. There are occasionally points on
which we cannot agree with the learned professor, but we fully feel the
importance of his labours, and cordially thank him for the additions he
has made to our knowledge in a highly interesting department, as well
as for a clear and elegant exposition of his views respecting the princi-
ples of classification, and their practical application. We quote the
following passage from Section VIIL. of the Essay on Classification, as a
concise statement of the principles maintained :

“Thus far I have considered only those kinds of divisions which are introduced
in almost all our modern classifications, and attempted to show that these
groups are founded in vature, and ought not to be considered as artificial deviees
invented by man to facilitate his stadies. Upon the closest scrutiny of the subject,
I find that these divisions cover all the categories of relationship which exist
among animals, as far as their structure is concerned.

“ Branches or types are characterised by the plan of their structure:

‘ Classes, by the manner in which that plan is executed, as far as ways and
neans are concerned :

 Orders, by the degrees of complication of that structure :

« Families, by their form, as far as determined by structure :

“ @enera, by the details of the execution in special parts, and

“ Species, by the relations of individuals to one another, and to the world in
which they live, as well as by the proportions of their parts, their ornamentation,
&e.”

The author goes on to speak of such divisions as sub-classes, sub-
orders, sub-familics, sub-genera, varieties, respecting which he thus
expresses himself :

“ These distinctions have long ago been introduced into our systems, and every
practical naturalist who has made a special study of any class of the animal king-
dom must have been impressed with the propriety of acknowledging a large num-
ber of sub-divisions, to express all the various degrees of affinity of the different
members of any higher natural group. Now, while I maintain that the branches,
the classes, the orders, the families, the geuera, and the species are groups, estab-
lished in nature respectively upon different categaries, and while I feel prepared to
trace the natural limits of these groups, by the characteristic features upon which
they are founded, T must confess at the same time that I have not yet been able
to discover the principle which obtains in the limitation of their respective sub-
divisions. All I can say is, that all the different categories considered above,
upon which branches, classes, orders, families, genera and species are founded,
Jhave their degrees, and upon these degrees, sub-classes, sub-orders, sub-families,
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and sub-genera have been established. For the present their sub-division must be
left to arbitrary estimations, and we shall have to deal with them as well as we
can, as long as the principles which regulate these degrees in the different kinds
of groups are not ascertained. I hope, nevuttheless, that such wbitrary estima-
tions are for ever removed from our science, 13 far as the categories themselves
are concerned.” )

We are quite prepared to go with our author to the extent that, in
every really good classification, man is only the interpreter of nature,
and that every division rests upon really natural characters; but we
must confess to some doubt as to the possibility of laying down pre-
cise laws as to the kind of characters upon which each degree in classi-
fication must be founded, and we must add that when we test the
accuracy of the learned author’s views, by the consideration of his
own system, we cannot resist the conclusion that there is still some-
thing wrong, either in his principles or in their application. We are
not easily convinced, for example, that fishes demand four classes in
order properly to express their relations. Embryology is destined to
afford the most important assistance to the naturalist, but the real
value of its revelations must be judged of by comparison with other
well established principles, and we must net be hastily led by it to mul-
tiply leading divisions. "We are bound to acknowledge that our author
proposes these classes with great modesty, and with some hesitation; and
whilst expressing a present strong feeling against them, we would be
prepared candidly to consider any evidence that may be produced.

The account given of various systems of classification is very valuable,
and shows the author’s power of doing justice to those whose views
differ widely from his own, and appreciating what is good whilst
offering candid criticism. Possibly Macleay and his followers have
found in him the least appreciation of the kind of merit they possess,
and may justly seem to be undervalued; but this part of the work
will be found useful by many, and its execution cannot but be admired
for extent of information, clearness and conciseness of statement,
and liberal though profound criticism.

It is time now that we invite the reader’s attention to the first mon-
ograph, a treatise on North American Testudinata. Any attempt,
within the space we can command, to give an abstract of the contents
would be useless, and still less can we give expression to the doubts or
difficulties which occur tous. The author makes Testudinata (a name
which has precedence of Chelonians) the highest order of the class
Reptilia, and considers it as containing the two sub-orders CHELONIX
and AMYDAE, the former of which he makes to consist of two families,
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Chelonioidee and Sphareididee, whilst the latter is regarded by him
as including seven families. 'We have then an examination of all the
particulars in the organization of the family. Sections follow on their
growth, Psychological developement, geographical distribution, and
fossil history. The characters of the sub-orders are then more partic-
ularly considered, which leads us to the conclusion of the first chapter.
Desiring to bring under the notice of our redders any peculiar and
striking opinions of our author, whether or not we are able at once to
receive them in their whole extent, we quote the following passage
from the concluding section :

“ Such a method ” [full anatomical illustrations of structure in Zoological works]
“+eill, in due time, relieve our science of all the exaggurations respecting homolo-
gies, with which it has of late been incumbered. As soon as it is underatood that
the great branches of the animal kingdom are characterised by different plans of
structure, and not by peculiar structures, we shall have fewer of those unsuccess-
ful attempts to force every peculiarity of every type into a diagram, by which,
renouncing alinost entirely the study of the wonderful combinations of thought,
which are manifested in the endless diversity of living beings, authors substitute
for them a dead formula of their own making. Having once understood, for in-
rtance, what constitutes the plan of Vertebrates, we shall be prepared to find it
executed in a variety of ways, and with innumerable complications ; and we shal
no longer try to force the framework of a fish into a Procrustean bed, to which we

may reduce at the same time all other Vertebrates, with man. When the axis of
the body consists of a simple dorsal cord, we shall be willing to acknowledge that
it is not to be considered as an articulated back-bone; when the skull-box econ-
sists of a continuous cartilage, that it is not to be urt.iﬁcinlly divided into isolated
parts; and, where there are no limbs at all, we shall not assume that they exist
potentially in the same degree of complication as in animals more favourably en-
dowed. And let it not be supposed that such sobriety of views cxcludes general
comparisons ; it only withdraws them from the field of fancy to the rich field of

life.”

‘We must not stop now to suggest the explanation and defence with
which a disciple of RicHarp OWEN 1night reply to this passage, but
the subject is certainly open to further discussion. The second chap-
ter is devoted to the families of Testudinata ; the third to the genera
and species, concluding with a view of the Chelonian faunse of North
America. The second volume is entirely devoted to the Embryolog
of the order. We can hardly express too highly our estimate of the
value of this portion, which deserves the careful study of those who
desire really to understand this division of the animal kingdom, and
which dxsplays an amount of exact knowledge, patient industry, and
minute research worthy of all praise. If these volumes, by the ex-
traordinary success of the subscription list, commemorate the great
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popularity of their author, and his pre-eminent power of awakening
interest in the subjects to which he is devoted ; they also form a noble
and durable monument of his genius and learning, which his friends
and his adopted country will contemplate with proud gratification.

W. H.

Human Physiology, Statical and Dynamical : or, the conditions and
course of the life of man. By John William Draper, M. D., LL.D.,
Professor of Chemistry and Physiology in the University of New
York. Harper & Brothers, New York. 1856.

Well may a retrospect of the last thirty years bring to the chemist
cause for congratulation and quiet triumph ; for during that period
the march of chemistry has been an ever-accelerating, almost culmi-
nating power, and ever more comprehensive in its application to the
laws of physiology : indeed far beyond that period its influence and
history may be traced even to the Iatro-chemical schools of the middle
of the 17th century. But we have uo wish to recall that time, not
from shame, however; and we prefer leaving the statement as it is,
inasmuch as exact chemistry may jusil: be said to date from the dis-
covery of oxygen in 1772, and its association with the phenomena of
life in rational connection cannot strictly be placed at a period earlier
than that given, viz., at thirty or forty years past.

At this day more than at any other, without figure, the chemist
perceives that the cosmos—universal nature—is an illimitable labora-
tory :—that in the abyss where sparkle distant worlds, and in the micro-
scopic cell, its laws are unremittingly at work producing those cosmic
mutations and transformations by which planets are built up, and, as
in ours, are probably stratified and geologically arranged ; and that in
cell evolution its affinities are unweariedly developing those com-
plex relations which end in the expanded membrane—the deployed
tissue—the rolled canal—the elongated fibre—the rigid hone—the
perfected animal :—whole—complete—self-contained—independent.

If we trace the influence of chemistry in explaining the functions
of organisms—which is nothing other than an assemblage or system
of organs—beyond the last forty years, we shall find that from the time
of Scheele, Priestley, and Lavoisier, almost up to that of Liebig, little
disposition was shown to give it the prominence which in later years,
at first sparingly and with reluctance, and more recently without
stint, has been, conceded. Look at the history of oxygen which
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recognized as vital, and even styled empyreal air, was of course known
to be necessary to breathing animals, but whose action within and
without the system was not admitted to be the same in kind and
degree ; it is true that tardily and almost by compulsion the true
relation of this gas to respiration in its full meaning was perceived,
but whether its effects were confined to the lungs or extended to the
system at large, remained for at least forty years a mooted question even
up to the time of Edwards: to what was colorification attributed?
certainly to the action of oxygen, but not dircctly ; for, while arteri-
alization was the result of its absorption into the blood, and carbonic
acid was exhaled from the lungs, being formed therein, animal heat
was caused by the difference of capacity for caloric of arterial and
venous blood—an application of Black’s theory of latent heat. La-
voisier had clear conceptions on the matter, which there is reason to
believe would, had he been permitted to give them, have anticipated
the exact views of the moderns ; yet with this exception and meagre,
timid and hesitating admissiéns of the possibility of such an action,
oxygen was held to oxygenate the blood and nothing more. Chemistry
was deemed too common and consequently too mean a science to hold
intercourse with life. For thus overlooking and depreciating the
agency of chemistry there is excuse; it had hitherto done little for
physiology, and the latter rested but little and depended less on the
laws of the former for the elucidation of any of its functions: accurate
anatomists—pure solidists—the physiologists of that day, accounted
for the vital functions on mechanical principles. 'When, however, the
relation was perceived, it rapidly increased to closer connections and
inseparable alliance, so that in the cycle of the actual state of chemistry
we may limit our research to the air—to the soil—to the food derived
from both, and to the animal the aggregate microcosm of the three:
so may we trace down our biography and measure its intrinsic value.
The work which heads this article is written by a professor of
chemistry, and is another proof of the advance in the manner already
pointed out. For several years we find that physiologists have more
and more trusted to chemistry for the explanation of many of the
obscure portions of their subject, and more and more have been multi-
plied works of physiological chemistry. Simon, and Lehmann, and
Robim and Verdeil, all attest this—and now reciprocally we see a
chemist become physiologist, which in truth every chemist virtually
must be. If man ever can attain to an absolute knowledge of his
functions, chemistry must undoubtedly be the light to guide him in
his path; nor is this an unwarrantable assertion : at the enthusiasm
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of the chemists a smile may be excited—some fears may be entertained
that they shall be carried clear off their feet in their rapid progress—
but we care little for the first and have no apprehension of the last
gentle suggestion. They are not yet beyond their depth, and the rather
that they are borne on the full stream—they have no idea of possessing,
as their progenitors the alchemists had, “the art of perfection ;” alas,
they know too well in this meaning, and pathologically, that theirs is but
the art of imperfection; for, knowing the normal and abnormal states,
they may cxplain but not imitate the former, nor always cure the
latter ;—to what branch or department of the whole circle of the
sciences can we turn to obtain even an insight into the mechanisms of
organization—what positive science can avail us in our search? None
—not one—other than this which lays bare the pregnant and instinct
affinities of its forces in the simplest products of its action from the
formation of water and carbonic acid gas to the elaboration of tissue—
of secretion and excretion.

At the present day these subjects (chemistry and physiology)
are not only closely allied, but almost identified, and the publi-
cation by Professor Draper is but evidence of the fact now
pointed out ; a publication opportune, graceful, and, as far as the
work goes, meriting commendation. In a spirit then not only of
social consideration, but of professional respect, we have perused
this book, and select such portions as our time and the interest
of the subjects permit and urge us to do—premising that as an
original work it cannot, of course, be considered—Dbeing nothing more
in reality than a compilation, and that a rather curt one, of what is
known on the subject of which it treats.

His arrangement is peculiar, and, unlike recent writers cither on
physiology or physiological chemistry, he does not open the subject
by a history and description of ‘he elements which enter into the
composition of the organism—he scarcely indeed alludes to what
Robin we believe calls stoichiology—himself a chemist and familiar
with that which he daily teaches, he seems to forget that others may
not be in the same happy state, and, curiously enough, does not dwell
on its influence so prominently as the pure physiologists constantly
do. While then these last introduce many pages of ‘the chemistry of
the stoicheia—for so the elements or principles were called by the
Greeks—originally meaning = letter, by easy transition, from being an
element in the name, it became an element in the thing named. Dr.
Draper at once, per saltum, begins with nutrition. So, too, his
division into statical and dynamic is singular—perhaps original—very

VOL. 1IL R
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mathematical, hut certainly not biological; where all are dynamic,
the result at least of some principle or agency (the vital principle he.
almost condemns, and yet offcrs no other ¢ final cause” in its stead)
—no function, per se, can be regarded as statical when every thing is
marked by perpetual change, where in nutrition we have the task of
the Danaides in evidence—a perpetual filling and a perpetual emptying
—where the parts come and go—are claborated and destroyed, there
cannot be said to exist the state of equilibrium. Taken as a whole,
doubtless, the sum of the functions leads to what is justly considered
static or normal condition, but individually not so: the whole is made
up of its parts, but here the parts (organs) maintain the whole. The
division, were the desire of peculiarity the object, might have been into
hematogenic or histogenic, within which category all could justly be
classed, and necurasthetics, into the {unctions of nutrition and those of
the nerves cranial, spinal, and sympathetic ; but the division of Bichat
is really in our idea the least objectionable. The book will answer
well for the educated man or the practitioner, for whom this survey,
at once condensed, accurate and excellent, will be an cpitome of
biology ; but to the student of medicine, we much fear that it can
scarcely, to the exclusion of others more elementary though more
diffuse, be recommended as a text-book, so that a large portion of its
popularity may thus not be attained. Of the wood-cuts we can
speak in unqualified terms—many of thera are from other authors—
some of them original and obtained by the aid of the microscope
applied to photography, ‘“the process having been so far improved
by the author as to be rendered very available for these uses.”
Selecting one of the many chapters which merit notice, that on
respiration, and that portion of it especially which describes the entrance
of the air into the lungs, three stages are given: 1st, the filling of
the trachea and larger ramifications of the bronchial tubes ; 2nd. The
translation of the fresh air from the bronchial tubes to the ultimate
air cells (vesicles), accomplished by gaseous diffusion ; the 3rd stage is
the passage from the vesicles to the blood, through the wall of the air
cell (epithelium and mucous membrane)—the wall of the blood vessel
and the sac of the blood disc; this involves movement through mem-
branes and implies condensing action. The first of these is well
understood, was surmised even by Empedocles, and has never been
misinterpreted ; the second is not so simple, is consecutive and gradual,
and, in his own words, is thus performed: “ The carbonie acid, vapor
of water and excess of nitrogen, if any, that have accumulated in the
cells belonging to any given bronchial tree, are expelled therefrom by
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the muscular contraction of the circular organic fibres, and are delivered
into the larger bronchial tubes, in which diffusion at once takes place
with the air just introduced ; as soon as the expiration is completed,
relaxation of the muscular fibres occurs, and the passages and air cells
dilating both through their own elasticity and the exhaustive effect
arising from the simultancous contraction of other bronchial trees,
fresh air is drawn into them : the alternate expulsion and introduction
being accomplished by muscular contraction and elasticity ; the differ-
ent bronchial trees coming into action «at different perinds of time,
some being contracting while others are dilating.” With the first
portions of this extract we have no fault to find ; besides the information
given, the impression is that the vesicles contain a larger percentage
of carbonic acid than the tubes, and these than the trachea—just as
the trachea has more than the atmosphere without ; it gives the dis-
tinct information that the act of inspiration is not instant but consecu-
tive—that the pure air does not at once reach the periphery of the air
cells, but is diffused into, intermingled with that left after the pre-
ceding expiration; but that with each flow and ebb of this tidal
current, less charged air penetrates to the utmost bounds of its excur-
sion, while a relatively noxious mixture is in turn expelled into the
ethereal reservoir without, in each act of inspiration and expiration,
the whole volume of the air in the lungs is in movement, and hence
the vesicular murmur heard by the ear. But the whole of the deteri-
orated air is not expelled, nor is the whole of the oxygen of the
inspired air absorbed ; portions of cach are being commingled, the one
losing carbonic and acquiring oxygen, while the reverse occurs with
the other; and hence the comprehension of the value of a sigh-deep
ingpiration, in languid or depressed condition, and so, too, the positive
luxury of a sneeze, in which a larger volume than ordinary of vitiated
air is expelled and a proportionately large inspiration follows. So, too,
we think may be explained the effect of blowing steadily for a short
time—a fire, for instance—by which act many persons are made to
feel giddy—a cerebral effect, doubtless; during the act of blowing
in this manner, it is not air from the lungs that is expelled, but air
drawn in through the nostrils; thus then expiration, properly speak-
ing, is not efficiently carried on, accumulation of ‘carbonic acid pro
tanto occurs, begins to influence the system, the first manifestation: of
which is that of giddiness. A part of this effect may be and is, we
believe, usually wholly attributed to the pressure on the jugular veins,
retarding during the act the return of the blood from the brain; but
that this cannot be the sole cause is shown by the fact that exertion,
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as in lifting for instance, does not produce the same effect even
though the vessels swell and be visibly prominent.

To the portion of the extract which we have sketched and amplified we
said that we offered no objection, but to that porticn which we have itali-
cised we do make exception. We cannot perceive why and how different
bronchial trees (an expression equivalent to ramification we suppose)
come into action at different periods of time, some contracting (we omit
the word being as redundant and in reality ungrammatical), while others
aredilating. Most assuredly nothing proves this ; in the normal state
the air penetrates to the utmost bounds of the ramifications, but with
unequal velocity, yet, in equivalent regional zones, if we may so geo-
graphically designate them, in equal quantity, in a proportion best
perhaps expressed by the inverse ratio of the distance from the glottis,
every vesicle dilating and contracting synchronously, all receive the
purified air simultancously, all partially expelling the vitiated air
coincidently ; the first portio;xs of this air, when tested, giving a
notably smaller percentage of carbonic acid than the last portions.
‘We cannot conceive that some air cells are patent to receive, while
others in their vicinity are contracted to expel air ; were this so, what
oscillation, so to speak, would ensue? Just such as we have revealed
in some forms of asthma and emphysema, and even occasionally in
bronchitis, and the first period of tuberculosis : certainly not the soft,
breezily audible whisper or murmur which the ear detects and experi-
ence regards as the manifestation of the normal of healthy breathing ;
and so too is audible the same sound, but shorter in duration, during
expiration, and this, without discasc, as Cammann’s stethoscope
proves. The third stage or the passage of the oxygen from the air
.eells to the blood is carefully explained, and the volume of the oxygen
-absorbed being greater than that of the carbonic acid evolved is shown
not to depend on the diffusion law of volumes of these gases as origi-
nally given by Professor Graham, and adopted by Valentin and Brun-
ner, but on the conjoint condensing action of moist membranes, as of
the cell wall, of the pulmonary capillary vessel and of the blood disc,
which action disturbs the condition of ordinavy diffusion. For these
views, partly the result of his own experiments and of those of Pro-
fessor Mitchell of Philadclphia, we refer the reader to the work itself.

This, by the way, would seem to indicate that the author regards
the blood disc as an oxygen carrier, so indeed he says, p. 128:
«They (the discs or cells) receive that vivifying principle as they move
over the respiratory cells, and freighted with it, pass to all parts of
the body, not united with it, nor disorganized, nor burnt up by it, but
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holding it loosely and ready to give it up, and go back again for a
fresh supply.” Now, herein lies a grave question; is the oxygen
merely mechanically absorbed by the blood, for it is ad _itted that
other constituents than the corpuscles absorb oxygen, or does it cnter
into combination, unstable, yet chemical? Many lean to the former
view, we to the latter, and we confess that with the apodictic reasons
of Liebig we very nearly coincide. But we cannot give to these their
proper consideration ; in truth much beyond our wish have these re-
marks been carried in extent, and hence anxious, not to weary the
reader, we hurry to a conclusion.

To an amusing paragraph on saliva we would in sad earnest draw
the attention of those who are given to the solace of tobacco, that best
and worst of sedatives: ‘Though so large a quantity of saliva as
twenty ounces may be secreted in a day, this being about one half of
the urinary discharge, it is to be remembered that the water is not lost
to the system, as in the latter case. If here the impure habit of pro-
fuse spitting is indulged in, it is interesting to remark (more phy-
siologico), the reflected effect which takes place in the reduced quan-
tity of urine and an instinctive desire for water, a kind of perpetual
thirst. It is probable that under these disgusting circumstances, the
percentage amount of saline substances in the saliva is increased, and
that, so far as that class of bodies is concerned, the salivary glands act
vicariously for the kidneys, and the mouth is thus converted into a
urinary aqueduct.”

Of the brevity of some of the descriptions we have already spoken,
this is a fault almost everywhere to be perceived, thus in that most
obscure portion of the economy, the region and functions of the liver,
the author dismisses the composition of the bile in this summary
way : “Bile, from whatever animal it may have been derived, contains
a resinous soda salt, a coloring material, cholesterin and mucus, the
acid of the soda salt is the taurocholic or glycocholic.””  Taurine is a
few lines below mentioned ; this verges on the incomplete, almost on
the inaccurate ; if there be hope of finally comprehending the func-
tions of this or any other organ, a knowledge of the composition of its
peculiar secretion ought surely to be an clement in the sequence of
reasoning thereon. To speak of the glycocholate or taurocholate of
soda, as if one or the other of these solely, and not both, existed in
bile is to give & wrong impression to those who have not the means of
ascertaining the facts. It scems as if the fullness of his vision had
condensed, but yet contracted his intcllect as light contracts the
pupil, so that he compels his readers to see through the same medium.
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Hence on the “book and volume of the brain’’ there are produced
sparse and detached bright spots instead of a broad sheet of diffused
light illustrating in clear display the wide expanse, teeming with rich-
ness, gravid with genetic force. W. S.

History of Ancient Pottery. By Samuel Birch, F.S. A. 2 vols.
8vo. London: John Murray. 1858.

The value of fictile remains of ancient art, as instructive memo-
rials of the past, grows more and more in general appreciation; and
now, through the labors of Mr. Samuel Birch, of the British Mu-
seum, we are in possession of a highly condensed and portable book
of reference on nearly all that relates to the history and classifica-
tion of ancient pottery. The subject is no insignificant one in the
hands of an archxologist so ‘accomplished and laborious. The pot-
ter’s art has, in all lands, long preceded the labors of the chronicler
of history, and has thereby preserved to us many a lively record of
ages whose heroes are all unsung. The primeval civilization of

gypt and Assyria is thus exhibited, and the oldest definite chroni-
cles of the East come down to us in like manner,—not ox papyrus
or parchment, but on the potter’s clay. From the bricks of Egypt
have been recovered names of her ancient dynasties, and the car-
touches of Pharaohs, whose architectural memorials Time slowly
erases from the half-deciphered history of the Nile-valley. The
Assyrian and Babylonian bricks have become inseparably associated,
in the popular mind, with the mysteries of Cuneatic inscriptions;
while in later and more familiar eras of ancient history, the im-
pressed brick gives us the names of Roman Consuls, and appropri-
ates the works of Roman cohorts. Thus we find the tiles of Chester,
the Roman Dera, bearing the name and title of the Twentieth Le-
gion, LEG. XX. V.v. Again, at York, we learn from like fictile
chronicles, that the military architecture of the Roman Eburacum,
was exccuted by the Second, and by the Ninth Spanish Legion,
LEG. ¥I. VICT. and LEG. IX. HISP.; while of greater interest is the
accepted interpretation of the cr. Br. generally found on the Ro-
man bricks and tiles discovered along the Kentish coast, the classiarii
Britanpici—the marines of the British fleet; or the more conjec-
tural rendering of the ®. . Br. Low. of the London tiles—proprator
Britannie Londinit, which, if accepted, establishes the metropoli-
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tan character of Roman London as the seat of government of the
proprastor of Britain. We presume it is due to a typographical slip
that we receive from Mr. Birch a novel reading whereby the Roman
propraetor becomes the proprietor of London, in the following para-
graph :

' Some fragments of tiles or bricks, evidently the semilateres, or half-bricks of
Vitruvius, dug up on the site of the Post Office in London, were impressed with
the letters ». r. BR. LoN., denoting the residence of the Roman proprietorin Britain. (1)
Still more interesting are the inseriptions stamped on the tiles relating to the
legions and othor military divisions stationed throughout the provinces of the vast
empire. They contain the number and titles of the legions, and mark the limits
of the Roman conquests. The route of the XXII Legion has been traced through
Germany; and in our own country, an examination and comparison of these tiles,
shows the distribution of the military force, and the chunge of the quarters of the
different legions which held Britain in subjection.”

From the simple brick we pass, by natural gradation, to the more
elaborate clay cylinders of Mesopotamia and Assyria,—not stamped
like the tile, with mere epithets or titles, but executed on purpose to
preserve the national chronicles entrusted to their durable custody ;
and thus we find ourselves transferred at once from the mere con-
sideration of the potter’s ingenious and tasteful art, to the investiga-
tion of some of the most ancient of human records,.coeval with
portions of the Old Testament scriptures, and furnishing the mate-
rials wherewith a Rawlinson and a Wilkinson now seek to illustrate
and supplement the narrative of « the Father of History.”

It might scarcely be anticipated that volumes devoted exclusively
to the elucidation of the History of Pottery, would be found to bear
any relation to the History of Herodotus—yet so it is ; nor is it by
any far-fetchec process that the connexion is established.

“The materials used for writing on,” says Mr. Birch, “bave varied in different
ages and nations. Among the Egyptians, slices of limestone, leather, linen, and
papyrus, especially the last, were universally employed. The Greeks used bronze
and stone for public monuments, wax for memorandums, and papyrus for the
ordinary transactions of life. The kings of Pergamus adopted parchment; and
the other nations of the ancieat world chiefly depended on a supply of the paper
of Egypt. But the Assyrians and Babylonians employed for their public archives,
their astronomieal computations, their religious dedications, their historical an-
pals, and even for title-deeds and bills of exchange, tablets, cylinders, and hexa-
gonal prisms of terfa-cotta. Two of these eylinders, still extant, contain the
history of the campaign of Senuacherib against the kingdom of Judah; aud two
others, exhumed from the Birs Nimrud, give a detailed account of the dedication
of the great temple by Nebuchadnezzar to the seven planets. To this indestrue-
tible material, and to the happy idea of employing it in this manner, the present
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age is indebted for a detailed history of the Assyrian monarchy ; whilst the
decades of Livy, the plays of Menander, and the lays of Anacreon, confided to a
more perishable material, have either wholly or partly disappeared amidst the
wreck of empires.”

The certainty which attaches to every recorded name or word,
apart from all reasoning or induction, gives a peculiar importance to
such records ; and hence even the potters’ stamps on the fine red
Samian ware, or the ruder initials on the handle of the old Roman
amphora, have a significance and a value; while the stamp of the
broken tile or brick supplies a fragment of history, more unques-
tionable than Herodotus, and far more trust-worthy than Livy.
And yet these are, for the most part, the rudest and least studied
works of the old fictile artificer.

It thus becomes a subject of unwonted interest to follow down—
not in mere imagination, but by investigation and inductive reason-
ing,—the successive stages of the first workers in clay; the making
of the rude sun-dried bricks:by the presumptuous builders on the
plain of Shinar, or by the oppressed Israelites in their Egyptian
Groshen ; the invention of the brick-kiln, and the grand conversion of
the destructive element of fire into the most conservative of powers.
Next comes the construction of the rude domestie, or sepulchra)
urn ; the introduction of decorative arts in varying form ; the ap; .-
cation of indented patterns on the plastic clay; or, finally, the
discovery of pigments, from the fictile employment of which grew
at length the art of an Apelles, as in the higher skill of the plastic
modeller we may trace the germ of Phidian art, and all the beauty
which genius has perpetuated in marble and enduring brass.

The use of clay as the first plastic vehicle of the modeller’s
thoughts, from which, by means of moulds, his art could be multi-
plied and modified by numerous combinations of parts; and, again,
the invention of the potter’s wheel: each mark progressive stages
in the development of human intellect; though doubtless such in-
ventions were independently made in many separate centres of
isolated and immature civilization.

A well-known Egyptian sculpture, on the walls of the Temple of
Philw, represents the ram-headed Phtah holding a rounded object on
a potter’s wheel, which he turns with his foot, and, as the inscrip-
tion implies, as “the Father of Creation, sets in Inotion the egg of
the sun and moon.” The same inscription is differently rendered
by Gliddon, in his “ Ancient Egypt;” but there is little room
for questioning the interpretation of the sculpture, in so far as
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it illustrates the ancient Egyptian mode of using the potter’s wheel.
It may also not unfitly serve to illustrate the beautiful metaphor of
Tsaiah: “But now, O Lord, thou art our Father; we are the clay,
and thou our Potter; and we are all the work of thy hand.” On
the subject of the potter’s wheel, so important in relation to the
development of fictile art, Mr. Birch remarks : '

“The application of clay to the making of vases, probably soon caused the in-
vention of the potter's wheel, before which period only vessels fashioned by the
hand, and of rude unsymmetrical shape, could bave been made. But the applica
tion of a circular lathe, laid horizontally, and revolving on a certain pivot, on
which the clay was placed, and to which it adhered, was in its day a truly wonder-
ful advance in the art. As the wheel spun round, all combinations of oval,
spherical, and cylindrical forms could be produced, and the vases became not
only symmetrical in their proportions, but true in their capacity. The invention
of the wheel has been ascribed to all the great nations of antiquity. It is repre-
sented in full activity in the Egyptian sculptures, It is mentioned in the Serip-
tures; and was certainly in use at an early period in Assyria. The Greeks and
Romans bave attributed it to a Scythian philosopher, and to the States of Athens,
Corinth, and Sicyon, the three great rivals in the ceramic art. The very oldest
vases of Greece, some of which are supposed to have been made in the heroic
ages, bear marks of having been turned upon the wheel. Iudeed, it is not possi-
ble to find any Greek vases except those made by the wheel or by moulds;
which latter process was applied only at a late period to their produetion.”

On the subject of the Greek vases here referred to, Mr. Birch en-
larges in terms that would seem extravagant to any one unfamiliar
with the grace and beauty of Hellenic fictile art, of which so many
exquisite specimens are accumulated in the Museum of which he is
so distinguished an officer. In form, they are worthy to stand along-
side of the works of the Parthenon ; while in their decorations we
have preserved to us the sole evidence of what Greek pictorial art
actually was in the age of Pericles. The marbles of that grand era
of art survive, mutilated, yet wonderful in the genius which their
fragments reveal; but the painters of the same era are to us but
names, and the very stories preserved in evidence of their perfec-
tion,—as the competitive pictures of the curtain and the grapes,—
suggest to the modern critic a mere mimetic art, like that of our
Van Huysums of the modern Dutch School, rather than of the
Da Vinci and Raphael, who maintained the rank of their pictorial
creations alongside of that which the chisel of Michael Angelo re-
stored to the work of the sculptor. On these grounds, the painted
vases of ancient Greek, Etruscan, and Italian art have a peculiar im-
portauce, which attaches in an especial manner to those of Hellenic
origin, alike from their intrinsic value and from the fact that they
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are actual pictorial works contemporaneous with the rise and full
development of the Attic Drama, or produced under the later fos-
tering largess of the Macedonian Conqueror. They occasionally
depiet scenes from Eschylus or Euripides, drawn by contemporary
pencils ; or exhibit the actual products of art of those who have
listened to the Philippics of Demosthenes, or wrought for the gold
of Alexander. Mr. Birch accordingly remarks :

“ By the application of painting to vases, the Greecks made them something
more than mere articles of commercial value or daily use. They have become a
reflection of the paiutings of the Greek schools, and an inexhaustible source for
illustrating the mythology, mauners, customs, and literature of Greece. Unfor-
tunately, very few are ornamented with historical subjects: yet history receives
occasional illustration from them; and the representations of the burning of
Crasus, the orgics of Anacreon, the wealth of Arcesilaus, and the meeting of
Alewus and Sappho, lead us to hope that future discoveries may offer additional
examples. The Rhapsodists, the Cyclic poets, the great Tragedians, and the
writers of Comedy, can be amply illustrated from these remains, which represent
many scenes derived from their imimortal productions; and the obscurer tradi-
tions, preserved by the scholiasts and other compilers, receive unexpected eluci-
dations from them. Even the Roman Iamps and red ware, stamped with subjects
in relief, present many remarkable representations of works of art, and many
illustrations of customs and manners, and historical events; such as the golden
candlestick of the Jews borne in the triumph of Titus, the celebration of the
secular games, and the amusements of the circus and amphitheatve.”

Such then is the diguity and value which justly attaches to the
potter’s art, as a means of elucidating and illustrating ancient his-
tory; nor is the fictile ware of our Western Continent without its
value in a like direction. The singular, though doubtless accidental,
correspondence between the rude pottery of the most northern
regions of America, and that of the ancient British Barrows, alike
in material, form, and decoration, has already been noticed in this
journal. De Soto and other early European travellers, note the
great mastery acquired by the Natchez and other tribes in the manu-
facture of fine earthenware. The examples of the fictile art of the
Mound Builders, in like manner disclose interesting evidence of ingen-
uity and artistic skill ; while among the great variety of Peruvian
antiquities, none arc more curious than those which illustrate the
inventive ingenuity of their ancient potters.

“ All the moulded works of the ancient Peruvians,” says Von Tschudi, “ have a
peculiar character which distinguishes them from those of the other American
pations; a character which, by those versed in auntiquities, will be recognized at
first sight. Some of them bear a certain resemblance to the forms presented by
the old contiuent ; especially the most simple : such is a seated figure which has
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an Egyptinu type; a vase which may pass for Etruscan, and a blackish vessel
that has been found, seems to be identical with those of the Celtic-Germans; so
perfect, indeed, is the vesemblance, that if mixed with the known remains of those
countries, the archmologist would find no difference between them: but these
works, so simple, an. 8o easy to, manufacture, cannot serve as a criterion to denote
the special eharacter of the works of art of any nation.

“ All the skill of the Peruvian potters was laid out upon the manufacture of the
Huacas, Conopas and sacred vessels which they placed with the corpses in the
sepulchres. The kitchen furniture and other vessels for domestic use are very
simple, and without art. The material which they made use of was colored clay
and blackish earth, which they prepared so well, that it completely resisted fire,
and did not absorb liquide. It seems that they did not burn the vessels, sinco the
substance of these differed very materially from burut clay, and judging from
appearances, they dried it in the sun, after having prepared and mixed it in a
manner of which we are ignorant. At this day there exist in many houses, pit-
chers, large jars and earthen pots of this material, and they are generally preferred
for their solidity to those which are manufactured by our own potters, a proof of
their superiority. The greater part of the sacred vessels, buried with the mallquis
and destined to receive the chicha of sacrifice on feast days, have an enlarged
neck, placed ordinarily near the handle, with a hole to pour out the liquid, and an
opposite opening, for the air to escape when the vessel is filled. Many are double,
and it scems that they made them thus from preference ; others are quadruple, or
sextuple, or even octuple, that is, the principai vessel is surrounded with regular
appendages, which communicate among themselves, and with the principal vessel.
The double ones were made in such perfection, that when they were filled with a
liquid, the air eseaping throgh the opening left for that purpose, produced sounds
at times very musical : these sounds sometimes imitated the voice of the animal
which was represented by the principal part of the vessel, as in a beautiful speci-
men we have seen, which represents a cat, and which, upon receiving water
through the upper opening, produces & sound similar to the mewing of that animal
‘We have in our possession a vessel of black clay, which perfectly imitates the
whistle of the thrush, the form of which is seen on the handle. 'We also preserve
two circular vases, which, being filled with water, through a hole in the bottoms
on being turned over; lose not a single drop, the water coming out when it is
wished, by simply inclining the upper part of the vase: which proves that the
Peruvian artisans had perhaps some knowledge of atinospheric pressure.

*“On many of the sacred vessels there are designs and paintings, which, how-
ever, give an idea of the progress of the art of designing among the Peruvians,
The architectural desigos with straight lines are the only parts correct and even
beautiful in appearance; but all the designs with curved lines, such as the repre-
geutation of men and animals, ave of little value. There is one worthy of notice
which is seen very often, cither painted on vessels of clay, or engraved on the
arms, or worked in raised work in gold or silver, and represents a man with the
arms open holding in his hauds staves eimilar to lances (Chuqui), and the head
covered with a broad cap. There is no doubt that these figures represent Deities
(Huacas); others bave long garments, and on the head a species of mitre, showing
themselves also to be Huacas, as may be inferred from what Garcilasso relates



260 GEOLOGY AND MINERALOGY.

(Hist. Chap. 121), saying °that the Indians, when they saw the bishop, Don F
Geronimo Loayza, asked if he were the Huaca of the Christians?”

‘We have spoken of Mr. Birch’s work as a book of reference, and
such igits real character. In it we have a somewhat unornate, (except-
ing in pictorial illustration,) and unseductive pair of volumes; but sub-
stantial, thorough, and nearly exhaustive, in their brief condensation
of an amount of learning and research, enough to expand into
whole libraries of modern popular literature. A thousand suggestive
hints supply material which might have been expanded into singu-
larily attractive pages. The colloguies, exclamatory phrases, addresses
to purchaser or spectator, and frolicsome or sarcastic Iambi of the
potter’s inscriptions, abound with interesting illustrations to the
classical scholar. Again the modern fabrications are scarcely less
curious, such as that engraved by Brondsted and Stackelberg, in a fit
of archwological irony ; and gravely reproduced by the credulous
Inghirami as a genuine antique. A modern antiquary appears run-
ning after a draped female figute called ®HMH, or “ Fame,” who flies
from him, exclaiming: EKAS ITAI KAAE: “ Be off my fine fellow !
But the author’s purpose was to produce a substantially useful, not a
popular book, and in this he has fully succeeded. The references,
moreover, are equally various and minute ; and will doubtless guide
many a laborer on the same prolific theme, to authorities, of which, but
for the accuracy and the honesty of the author of this ¢¢History of
Ancient Pottery,” they would never have known the existence. But
such writers, though they may supplement, illustrate, and paraphrase
our author,—beating out his sterling ingots into acres of leaf for
purposes of showy and superficial gilding,—cannot supersede Mr.
Birch’s “History > as an authoritative book of reference for all who

appreciate the historical value of the art of the potter.
D. W.

SCIENTIFIC AND LITERARY NOTES.

GEOLOGY AND MINERALOGY.

GEOLOGICAL SURVEY OF CANADA.

The Report of Progress for the years 1853-54-55-56, of Sir W. Logan and his
able colleagues, has ot length been issued. The publication of the separate
Reports for each of these years was unavoidably postponed uutil the present time,
in consequence of Sir William Logan’s manifold engagements in connexion with
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the Paris Exposition during 1854 and 1855. The Reports thus brought out to-
gether, constitute a volume of five hundred pages, containing several outline maps,
and accompanied by a quarto atlas of eleven lithographed plates, shewing the
results of a series of exploratious in various districts between Lake Huron and the
Ottawa. Ina scientific s in a practieal point of view, these united Reports may
be looked upon as the most valuable publication yet issued by the Survey. Not
only will they sustain most fully the reputation of Canadian science beyond our
borders, but they cannot fail also to awaken renewed attention to the undeveloped
resources of the Province. A detailed notice of the volume, with copious extracts,
will appear in the next number of the Journal.*

PERMIAN ROCKS IN THE UNITED STATES.

Some years ago, Professor Dawson—now Principal of McGill College, Montreal
—announced his conviction that a Iarge portion of the red sandstone strata of
Prince Edward’s Island and Nova Scotia, belonged to the Permian Epoch.4
This view, although sustained by good evidence, was seemingly opposed by the
assumed absence of Permian strata in the United States; the so-called New Red
Sandstone of the Connecticut valley, aud other districts, being then looked upon as
belonging to the higher part of the Triassic or even to the Jurassie series, Some
recently published fossil evidence, however, scems likely to modify this opinion
(Silliman’s Journal, No. 72;) aud still more recently, proofs have been brought
forward simultaneously by several observers—more especially by Professor
Swallow of Columbia, Missouri, and by Mr. Meek and Dr. Haydon of Albany—of
the actual occurrence of Permian strata in Kansas Territory. In a letter addressed
by Professor Swallow to Professor Dana (Silliman's Journal, March, 1850, p. 305)
several genera and species, obtained by Major Hawn, are enumerated in support
of this opinion. These species are closely analogous to, if not identical with, cer-
tain well-known types from the Permian beds of Russia.

FOSSIL BDATRACIITANS FROM THE COAL STRATA OF OIIO.

Professor Wyman in the last number of Silliman’s Journal, has given a brief but
very interesting description of three fossil batrachians discovered some time ago
in the coal beds of Jefferson County, Ohio, by Dr. Newbury and Mr. Wheatly.
‘These examples present many remarkable features. In two of the forms, how-
-ever, the characters ar® not sutficiently complete to throw much light upon their
real nature; aud hence, Dr. Wyman, with a forbearance that cannot be too highly
appreciated, has abstained from naming them. The third form, Raniceps Lyellii, is
tolerably perfect. It appears to occupy an intermediate position between the
tailed and the tail-lessbatrachians, presenting a combination of characters belong-
ing scparately to each division. Thus it shows the convex external outline of

* Since the above was in type, we have received a letter from Sir William Logan, pointing
out an error of the lithographer, in the lettering of the map of Anticosti, p. 234. Sir William
writes:—* 4, B, C,and D, indicating the divisions of Mr. Richardson’s map, are each one
place out of position. The narrow division, along the north coast, should be marked A.
The division 4, as shown in the map, should be B; B should be C; C should be D; D
ghould be E1; and E should be E2. F is placed correctly, Of course the base of the
middle Silurian must be removed one place to the north, with the division to which it be-
Jongs.”

+ See Canadian Journal, New Series, Vol. I, page 43.
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jaw, the lengthened vertebral column, and the two-boned fore-arm, of the Urodela;
together with the non-existence of ribs, a condition characteristic of the Anoura
generally, and the presence of backward-projecting jaws as in the typical family,
the Ranide. It is to be hoped that further explorations in the Ohio coal strata,
may be rewarded by additional examples of these ancient and most interesting

types of batrachiau life.”
CIALCODITE.

Profesgor J. G. Brush (Sill. Journal, March, 1858) has published some new
analyses of Shephard’s Chalcodite from Sterling, N. Y. These analyses go far to
sustain the opinion of Professor Brush, that Chalcodite and Stilpnomelane are
jdentical. The new analyses lead apparently to the formula 2 (RO,Si03)+R203,
Si03+8HO ; in which RO=Fe0, CaO, MgO, with traces of MnO, NaO and KO ;
and R203=A1203 and Fe203, The bases RO however, are somewhat deficientin
quantity for this formula, whilst the water is in excess; but in minerals of this
kind we may naturally look for a certain amount of admixture or alteration ; and
examples of the partial replacement of the monatomic bases (more especially) by
water, are not uncommon,

SAUSSURITE, ETC.

We quote the following remarks from a letter recently addressed to us by
Professor T. Sterry Huat, of the Geological Survey:—“I have been examining
lately the Euphotides of the Alps,’'such as Saussure and Haiiy studied : not the
diabase or feldspathic rocks, mistaken for saussurite, and more recently examined
by Delesse and others. True saussurite, as de Saussure long since showed, has
the hardness of quartz, and density of 3-3—3-4. It is nothing more.than a zoizite,
or lime-alumina epidote, with a little soda. My analyses of the saussurite of
Monte Rosa agree closely with those of Boulanger, which lead equally to the
formula of zoizite. The grass.green smaragdite, from the same rock, is simply a
vanadiferous bronzite, !ike that froma near Grenoa, analysed by Schafliiutl. I sus-
pect that much of what we have taken for chrome in similar minerals, is vanadium,
I have found it in one serpentine from Gaspé, and I am now searching for it in
others, You are, of course, aware that it was found by Ficinus in the serpentine
of Zoblitz”

ALLEGED DISCOVERY OF GOLD IN WESTERN CANADA.

No little interest has been occasioned within the last few months by the alleged
discovery of gold in the ferruginous sands of the north-east shore of Nottawasaga
Bay. Samples of these sands, said to have been obtained from a lucality about
twenty miles to the north-east of Collingwood, were submitted to us in the early
part of last January. In these samples, which consisted essentially of a fine
granular mixture of magnetic iron-ore, red garnet, quartz, dark green and black
tourmaline, zircon (%), and black spinel, we detected unmistakeable evidence of the
presence of gold. Samples of the same sand, containing minute spacks of gold,
were also sent to our colleague, Professor Croft. The gold, although in very fine

* 'We may perhaps be allowed to refer to a somewhat obscure passage in this instructive
paper, which, if left unexplained, might lead to misapprehension on the part of the more
general reader. In alluding to the fossil impressions with five finger-marks, referred to
batrachians, Professor Wyman states that no existing batrachians have more than four fin-
gers. Theauthor, however, alludes here, of course, to the fore-arm only, as the hind limbs
of most species exhibit five fingers,
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particles, was readily separated by washing in an agate mortar; or by simply
shaking small. portions of the sand in & piece of writiug paper bent into a trough,
and heldin a somewhat inclined position. Mr. Dewe, of Toronte, the proprietor
of the land on which the auriferous sand was alleged chiefly to occur, not feeling
exnctly satisfied with the statements made to him from Collingwood, paid a visit
to the spot, and collected persenally many samples of sand from various points
upon and adjacent to the district in question. In these he failed to detect gold.
‘We have also, by the kindness of Mr. Dewe, examined the same samples. They
certainly do not contain the slightest trace of that metal. We have likewise ex-
amined many other samples (in part collected by ourselves) of sand of an exactly
similar character, from the islands on Lake Couchiching, the shores of the River
Severn, Matchadash Bay, the north shore of Lake Huron, and the Manitoulin
Islands—all of which are entirely free from any trace of gold. It is difficult,
therefore, to avoid the conclusion, that the gold in these so-called “ Collingwood
Sands” bas been placed there for the purpose of deception, Some of the
minute partieles, when examined under a powerful microscope, had the appearance
of having been subjected to the action of a file.® If gold really occurred in the
sands of this western region, the occurrence would be of great geological interest,
as the iron-sands are here evidently derived from Laurentian rocks; whereas the
auriferous deposits of the Eastern Townships are the detritus of metamorphosed
Lower Silurian strata, belonging to the general age of the Hudson River group.

Note:—Under the head of “Circular Polarization in Cinnabar.” in the last
number of the Journal, the term “ hemihedral ” should be properly ¢ plagihedral.”
In order, also, to avoid misconception, the reader is requested to add to the
characters of the Orthiside, pages 159 and 160,—~* No internal shelly process,
properly 80 called: id est, neither loop nor spiral process,” The genus Productus,
P. 160, is stated by d’'Orbigny to range from the Silurian to the Permian strata,
but in all probability it does not descend below the Devonian. It is most abundant
as a Carboniferous form.

THE WOLLASTOX MEDALS—1838,

At the moment of going to press, Professor Wilson has placed in our hands a
eopy ofthe London Literary Gazette, sunouncing the awards of the Wollaston
medals for the present year, by the Geological Society of London. One of these
most honorable recognitions has been conferred on the distinguished palaontologist
Hermann von Meyer, of Frankfort on the Maine ; and the other on our no less
distinguished palmontologist of the Western World, Professor James Hall, of
Albany. The justice of these awards will be universally acknowledged.

E. J. C

PHYSIOLOGY AND NATURAL HISTORY.

MAZATLAN SHELLS: MUSEUM OF THE UNIVERSITY OF TORONTO.

The Museum of the University of Toronto has recently received an accession
in the department of Conchology, so interesting and important, that a short ac-
count of it may not be unacceptable to the members of the Canadian Institute.

* Since writing the above, we have found that the gold contains copper. Of its origin
consequently, there can be no doubt.~E. C. J,



264 PHYSIOLOGY AND NATURAL HISTORY.

In addition to the valuable Canadian collections made by Dr. Boys, with contri-
butions from Dr. Bird, of Oshawa, and the land and fresh-water shells of Ger-
many and of Southern Europe, presented by Dr. Croft: Professor Hincks brought.
over with him a set of illustrations of genera obtained from the late Mr, Sowerby ;
and mauy valuable tropical shelld were presented by Mrs, Dall, a lady then resi-
dent in Toronto, To these have been added an extensive scries, including some
fine specimens purchased from an cminent dealer in Boston, U.S.; and one or two
friends, particularly Professors Wilson and Chapman, have contributed useful ad-
ditions. Mr. Bland, of New York, has also kindly furnished a series of North
American species, with some land shells from other localities.

It will thusfappear that the Conchological department was by no meons in a
low condition, when the attention of the Professor of Natural History was called
to the fact that a valued friend, the Rev. P. P. Carpenter, of Warrington, Eng-
land, had purchased the principal part of a fine “~llection, the result of several
years’ labour made at Mazatlan, in Mexico, o~  site the southern point of Cali-
fornia, by M. Frederic Reigen, a Belgian gentleman, who died just as be had
completed them, and by whose executors they were sold in Liverpool—first to a
wholesale dealer, and by him te Mr. Carpenter. The latter gentleman generously
resolved to present to the British Museum a full series, including many specimens
of each of all the species obtained, and proposed then to issue, by subscription,
sets of the remainder to those whé might desire to obtain them. The matter
coming to the knowledge of Professor Hincks, he was of opinion that shells il-
lustrating the western coast of this continent, would have a special interest for us
in Canada, and the subscription appearing moderate in comparison to the usual
charges, he recommended them for purchage. Mr. Carpenter was good enough—
besides expending for the University collection a small additional sum in se-
Jected specimens of known locality—to present to the Museum above four hundred
specimens from his own collection, all with their localities carefully marked; so
that the whole addition made to the University cabinet is very extensive.

The circumstances which may be regarded as giving special interest to the
Mazatlan shells are

1. That they furnish trustworthy data for inquiries respecting the geographical
distribution of mollusca. All who have studied the subject know the difficulty of
obtaining authentic information on this subject. Even scientific collectors are
often very careless in separating the productions of different localities; and when
it is considered how numerous are the places at which ships may touch in long
voyages, at all of which something may be obtained, and the practice of pur-
chasing collections often brought together from remote points, we cannot wonder
that specimens, introduced in the way of trade, are difficult to trace to the place
in which the animals lived. Nor is this all. 'When shells fall into the hands of
dealers they are are strangely mixed, and the accounts given of them are not
always strictly truthful. A person seeking shells from a particular region may
frequently obtain more than ever really belonged to it. M. Reigen appears to
have laboured diligently in collecting the shells of the iuteresting spot which he
visited, but not to have at all sought to extend his collection by miscellaneous
purchases; and the history of what he had brought together, subsequent to his
death, is well known, so that there is little room for error.

2. The specimens of each species are in most instances numerous, showing the
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amount and limits of the variations to which species are subject : a point of some
importance, tpon which the one or two examples, possibly from various places,
found in most collections, throw no light. M. Reigen seems never to have been
sstisfied that he had got sufficient of one kind; and the gentleman into whose
hands his stores have fortunately fallen, fully estimating the value of researches
respecting the true limits of species, and the difficultics under which ordinary
naturalists labour, has, not only in his noble present o the British Museum, but as
far a3 was possible in all the collections sent out, been careful to sapply good
series of specimens,

3. The condition of the specimens in this collection is very remarkable. They
are as they were taken from the water, without having undergone any process of
cleansing or polishing. Many of the gnsterapods have their opercula. The
lamellibranchiata appear with their hinges undetached, and the surfaces in their
original etate. Even a fow such objects in a large collection are invaluable, as a
source of instruction, and contribute to render the ordinary specimens far more
useful. :

4. This collection contains a considerable number of new species, The locality
was an unexamined and remarkably favourable one—in a tropical climate, and at
the juoction of a great gulf with the ocean. The collector devoted adequate
time and great diligence to his work, and his success was fully equal to what
we might expect in such circumstances.

‘We must regret that M. Reigen did not live to make use of his own accumu-
lated stores, and to communicate the peculiar information which he must have
gained in the course of their acquisition: but they bave fallen into excellent
hands. Mr. Carpenter’s donation to the National Museum—considering its in-
trinsic value pecuniarily as well as scientifically, and the labour involved in its
preparation, and coming too from a hard-working professional man, with very
limited means—must be accounted a commendable example of public-spirited
generosity; and his dealings with the Toronto University, even putting out of the
question the very handsome present which he took the opportunity of contribu-
ting to our rising Museum, are marked by a liberality, which descrves to be felt
and acknowledged.

At a meeting of the Canadian Tustitute, in the month of December last, Prof.
Hincks -exhibited to the members present a series of specimens illustrating his
remarks in the previous paragrapbs on the collections of Maz=tlan shells, It may
be stated here, that the colleetion acquired for the University Museum, contains
about two hundred and thirly distinet species, many of them new, and a large
proportion illustrated by good series of specimens, The whole number of species
described 88 occurring at Mazatlan, approaches seven hundred ; but of these a
great many were unique,—not a few described from fragments—a good many
others so very rare as to allow no specimens for distribution—and some were not
contained in the Liverpool collection. Many, too, are microscopic, which makes
the supply more uncertain. On the whole, the collection is rich as a local group,
and adds greatly to the value of the conchological cabinet of the University
Museum.

W. H.

VOL. IiI, S
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OANADIAN FLORA; NEIGHBOURHOOD OF TORONTO.

Having noticed several European plants naturalized in this country (introduced
no doubt with grass eeed), which are not recorded by Dr. Gray in his valuable
manual, T am desirous of ) !acing them on record, and I avail myself of the oppor-
tunity to offer a few gencral remarks on the Canadian Flora, and the state of our
knowledge respecting it. I shall confine myself at present to Phanogamous
plants and ferns, with their allies.  Mosses, Liverworts, Lichens, Algae, and
Fuci, are studied by a much 1ore limited class, and our knowledge of the limits
of species is in a much less advanced state; we will not, therefore, at present,
venture any opinion respecting them.

Dr. Gray enumerates 2426 species of Phanogamous plants and ferns, as con
stituting the Flora of the Novthern United States, rejecting from this number the
Southern forms and the maritime plants, with all those which, from any cause
appear to be unknown in Canada about 1000 remuin as constituting the Flora
of Capada, such as we may expect to find it. Some peculiar forms may be ex-
pected northward and eastward, but they can be supposed to make but a very
small numerical addition. .

1 have kept a list of the plants found by me near Toronto, and in a few occa-
sional country excursions, and £ud the number recorded to bre just under 600.
Here it is to be considered that, besides the comparatively small space examined,
there are several numerous families which have not yet been made a subject of
particular examination, and which could hardly fail to ndd another hundred
species. In the number of the Canadian Journal for April, 1854, is inserted a
Jist of indigenous plants found in the neighborhood of Hamilton, by Dr. Craigie
and Mr. W. Craigie, which appears to be carefully drawn up, though as it scems
to note the results of one season’s botanizing, there are of course many omissions,
This list contains 362 species, of which 15 are not found in my list. The great
difference is due partly to oversight, as the list is apparently only the result of
one year's botanizing, and partly fo the circumstance that most trees and all
Cyperaccous and Graminaceous plants have been entirely omitted,

A complete Flora of Canada canuot be expeeted for many years; but il appears
to me that a tolerably correet and sufficiently useful list of the plants of Western
Canada might new be formed, and would include a little above 1000 species of
Phxnogamous plants and ferns. Even conjecturally the limits may be marked
out with sufficient accuracy for practical use, aud a few journeys at a favorable
season, or the opportunity of examining a few carefully formed local lists, would
now settle averything excepting a small number of doubtful species.

Comparing our Flora with that of Great Britain we find we have both less
voriety upon the whole, fewer successive changes with the progress of the season
and less difference of districts. We have a few plauts that are only to be found
in rocky districts, which are, of course, more limited in their range; but excepting
these there is a remarkable conformity in the productions of the different parts of
our country. This, with the allowances required for mountain ranges and the
sea-coast, as well as for the gradual introduction, as we proceed southward, of new
forms, is found also in the Flora of the United States, and is characteristic of the
vast continent we inbabit. Our vernal Flora is one of great variety as well as
beauty aud juterest.  'We have only to regret that it is so transient. At other
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geasons we make a less favorable appearance, and it seems easy for the botanist
to acquaint himself with all the species within his reach; excepting that as
autumn advances the numerous and difficult species of the great genera Aster and
Solidago, of which this continent is the specinl home, may exercise his patience
and discriminating skill. Among the plants of peculiar interest from the nature
of their distribution in this couatry, which I have had |the goed fortune to meet
with, I would mention two rave ferns, Aspidium Lonchitis, a searce British fern,
which has a parrow range over this continentland Scolopendriwm Oficinale, a
common British plant, but here very rave, both of which I found on the limestone
rocks at Owen's Sound. The following are the plauts not found in Gray’s list
which I have noticed as naturalized in this neighborhood, and which as familiar

objects in that country which we always speak of as Home, it is pleasant to add to
our list :

Papaver Rheeas, Common Poppy.

Lychnis flos euculi, Ragged Robbin.

Lychnis vespertina, Evening scented white campion.

Hieracium pilosella, Mouse ear hawkweed, at Altamore, near Woodstock, North
Oxford, C. W., the residence of Thos. J. Cottle, Esq.

Rumex acetosa. Sorrel.

Veronica Buxbaumii. I have not withdrawn this preity speedwell from the
list, although since I made my note it has been introduced by Dr. Gray into his
new edition. It is found near Toronto.

Cynosurus cristatus, Dog’stail grass.

I withhold my Jist only because I have reasonable expectations of greatly
increasing it during the coming season.

Notr.—Since the abov: was in type, Ibave seen in the Canadian Naturalist
and Geologist for February, a list of indigenousjplants found growing in the
neighborhood of Prescott, C. W,, by B. Billings, Junr. Setting aside a few mosses
and Hepatice, the number contained in this list is 407, all of whieh, excepting
two or three, are also found in my list. The supplement which the author pro-
mises. will probably reader the difference in extent much less considerable.

W. H.

ENGINEERING AND ARCHITECTURE.

AN IMPROVED FLOOR TO SECURE GROUND FLOORS AGAINST WET, UEAT, ETC.

At a meeting of the Canmadian Institute on the 10th of April, M. Alphonze
Coulon, C. E., read a description of an improved mede of flooriug, originally in-
troduced by him in Puris, of which the following is an abstract:

It cousists of a level stratum of asphaite cement covering the area of the rooms,
Jaid about 3 iuch iu thickeess, aud hefore its laying the joists for the support of
the boarding have been fitted in a hollow full of asphalte. Such is the improved
floor introduced at Paris, in 1852, for the entropot of Cereales, which M. Coulon

superintended, and after several experiments of the same kind he was led to the
following conclusions:

1. The wet is entircly excluded.
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2. The peculiar advantages of this floor compared with the kind, the battens of
which rest directly over the asphalte, cannot be over estimated,

In fact, the last one being composed of battens fitted only in the asphalte, its
surface is very rough for walking, and presents many inequalities to retain the
wet, especially when any weight is placed in circulation upon it, as the battens
are often driven out. But with the improvement now described all these objec-
tions are removed, and as the battens are ploughed, tongued and nailed on the joists,
they cannot fail to produce a compact and solid floor. Also, the distance belween
the asphalte and the floor being less than half an inch, there is a certain degree of
elasticity, and this is sufficient for the ventilation of the floor, but too narrow for
the passage of mice or rats.

By putting sand in this empty space, the passage of the sound (in the case of
an upper floor) will be effectually arrested.

This improvement offers, also, the advantage of avoiding the use of masonry
work for fitting the joists, which, in that case increases considerably the height of
the floor; and thus the cost is considerably diminished. For the joists being all
along well fitted in an asphaltic bath, it is then advisable to diminish their thick-
ness and that of the floor.

Further, if we desire to secure complete dryness for the first story or the cellar,
we have only to re-cover all over the inner walls with a combination of wood aud
asphalte, similar to the improved floor already deseribed, which forms a water-
proof stratum.

CANADIAN INSTITUTE.
SEss1oN—1857-58.

SIXTIi ORDINARY MEETING—30th January, 1858.
The Hon. Chief Justice DrAPER, C.B., President, in the Chair.
L The following Gentlemen were clected Members :
Artinor Harvey, Esq., Hamilton.
Arravr R. Sowbpox, Esq., Toronto.
WiLLiam Hay, Esq, Architect, Toronto.
A. C. MEsser, Esq., Civil Engineer, Toronto.
Cniviox Joxrs, Esq., Civil Engineer, Toronto.
Cuarces J. Carrorr, Esq., Toronto.
Wirtiam Daviosox, Esq., Berlin.
Joseen Boucuerre, Esq., Dep’y Surv. Gen., Toronto.
1. The following Donations to the Library were announced, and the thanks of the
Institute voted to the donors :
From Messrs. Crosby, Nichols & Co., Publishers, Boston.
Mabel Vaughen.
American Almanac, 1858.
IIL. The following Papers were read:

1¥By)Thomas Hector, C. E.:
¢ Seale for computing areas of irregular figures.”
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2. By Col. Baron de Rottenburg, C. B.:

*“ Observations made at Toronto on Solar Spots in the month of January, 1858.”°
8. By Prof. Croft, D.C.L.:

“On the purification of Sulphuric Acid for toxicological investigations.”
4. By 8. Fleming, Esq., C.E.:

“On a method of launching large vessels.”

SEVENYH ORDINARY MEETING—O6th February, 1858.
The Hou. Chief Justice Drapeg, C.B., President, in the Chair.
X. The following Gentlemen were elected Members :

Jouy Freming, Esq., Toronto,
Wirniax Hurrox, Esq., Toronto.

Corresponding Members.

Capt. A. Nosig, Royal Artillery.
Rev. G. C. Irving, M. A.

II. The President announced that a Special Meeting would be held on the
second Saturday from this date, to take into consideration, on the recommenda-
tion of the Council, the addition of the following clause to Rule 4 of Sec. IV, of
the Regulations:

¢¢ And it shall be the duty of the Secretary to furnish a printed list of persons
nominated to office (with the proposer and seconder of each) to every country
member who shall apply to himn in writing, signed by himself, for the same; and
the Secretary shall produce the said application at the time of election, otherwise
the vote shall not be valid.”

III. The following Donations to the Library and Museum were announced, and
the thanks of the Institute voted to the donors:

1. From Thomas Henry, Esq.
" Logan's Geologieal Report, 1853-1856, together with Maps.
2. From Major Lachlau. )
A preserved specimer of the Agama Cornuta, popularly styled the Horned
Frog, of Mexico.
IV. The following Papers were read :
1. By Major Lachlan s
“ A communication accompanying a specimen of the Agama Cornutawith
remarks on the Natural History of the animal.”
2. By Rev.J. McCau}, LL. D.:
“ On Latin inecriptions fouud in Great Britain.” Part II

EIGHTH ORDINARY MEETING—13th February, 1858.
Col. BaroN pE Rorrexsurg, C. B., Vice-President, in the Chair,
L. The following Qentleman was elected « Aember
Rosert Creraxn, Esq., Toronto.
IL. The following Papers were read,
1. By S. Fleming, Esq., CE.:
“Note on an improved kind of Rail.
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2. By Prof. J. B. Cherriman, M.A.:
“On the application of Acoustics to Public Buildings, as illustrated in the
Lecture Room of the Smithsonian Institution at Washington.

NINTH ORDINARY MEETING—20tk February, 1858,
Hon. Chief Justice Draper, C.B., President, in the Chair.
L. The following Gentlemen were elected Members :

S. Derpisuirg, Feq., Toronto.
Tueonore CLEMENTI, Esq., Peterboro.
Capt. RETALLACK, Assist. Military Sec'y, Toronto.

II. The Sceretary having read the notice of the proposed addition to Rule 4 See.
IV. of the Laws, as recommended by the Council, on a remit to them from a
former meeting,—~It was moved by Dr. Wilson, seconded by Mr. Langton, and
carried, that such addition be now made.

IIL The following Donation to the Museum was announced, and the thanks of the
Institute voted to the donor :
From C. Unwin, Esq, D.P.LS.
Two specimens of the Eggs of the great Northern Diver, from Guil Lake.

IV. Zhe following Papers were read :

1. By Prof. Cherriman, M.A. :
« Description of the Observatory at St. Martin’s, C.E. From notes furnished by
Prof. Smallwood.”
2, By Col. Baron de Rottenburg, C.B.:
“ Some Astronomical Notes.”
8. By Rev. Prof. Kendall, M.A.:
‘“Geometrical Notes.”

TENTH ORDINARY MEETING—27th February, 1858.
Jonx Laverox, M. A, Vice-President, in the Chair.
L The following Gentlemen were elected Members :

Cuarues Srroutr, Esq.,, Toronto.
Douvcras S. SurBERLAND, Eeq., Guelph.

II. Dr. Wilson laid on the table the Canadian Journal for March, now ready for
distribution, and drew the attention of Members to the Catalogue of the Insti-
tute Library, which accompanied it. For this carofully prepared catalogue the
members are indebted to the zeal of the Librarian, Prof. Croft.

A vote of thanks was unaaimously passed to Professor Croft, for the diligence
and care bestowed in the rearrangement of the books, and the compilation of the
Library Catalogue.

1L The following Donations to the Library and Muscum were announced, and the
thanks of the Institulc voted to the donor :

From J. F..Smith, Esq., Junior.
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Lisrary.—~Deacriptive Guide to the Museum'of Practical Geology, London.
“ Hindostanee Interpreter, &ec., &e.
MuseuM.—Specimen of Fossil Bone from the late Dr. Bucklund's collection.

IV. The following Papers were read :
1. By M. A. Coulon, C.E.:
“On the caleulation of Road and Railway Excavations and embankments.”
- 2. By Prof. Henry, LL.D., Smithsonian Institution, Washington:
“ On Climatology.” Read by Prof. Cherriman, M.A.
3. By Prof. Wilson, LL.D.:
“On the true value of the Colou as a mark of Punctuation..”

ELEVENTH ORDINARY MEETING—6(L Iarch, 1858.
The Hon. Chief Justice Drarezr, C.B., President, in the Chair.
I The following Gentlemen were elected Members :

W. Euvis, Esq., Civil Engincer, Prescott,
Jesse Tuomeson, Esq., Toronto.

IL. The following Donations to the Library were announced, and the thonks of the
Institute voted to the donors :
From the Regents of the University of the State of New York.
Census of the State of New York. 1 Vol.
Historical documents relating to the State of New York, Vol. X.

III. The following Papers were read :
1. By the Rev. D. Inglis, Hamilton:
¢ On the relation of Quantity to the ZEsthetic sentiment.”
2. By the Rev. Prof. Hincks, F.L.S. :
“Considerations respecting anomalies of Vegetable Strucutre, their causes,
scientific importance, proper arrangemeut, and some of the conclusions derived
from them or supported by them.

TWELFTH ORDINARY MEETING—13¢h dlarch, 1838.
Col. Barox ot Rortexsure, C.B, Vice-President, in the Chair.

L. The following GQentlemen were clected Members :
Fraxcts C. Draver, Esq., Toronto.
Rev. W, Curckiy, B.A., Barrie.
Ares. KenLor Roy, Esq., Toronto, (Junior Member.)

II. The following Donation to the Library was announced and the thanks of the
Institute voted to the donor :
From the Hon. Chief Justice Sir John B. Robinson, Bart.
“Contributions to the Natural History of the United States of America,” by L.
Agassiz. Vols. 1. and IL
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IIL. The following Papers were read :
1. By Prof. Hind, M.A.:
“On ancient Lake Ridges and Deaches in the Valley of the Red River.”
2. By T. Sterry Hunt, Esq.,, Montreal :
% Considerations on the Theory of Igneous Rocks.”
8. By Col. Baron de Rottenburg, .C.B.:
“ Remarks on the spots now visible on the Sun’s disc.”

THIRTEENTH ORDINARY MEETING—20¢A4 March, 1858.
Col. Baron pE Rorrensure, C.B., Vice-President, in the Chair.
1. The following Gentlemen were elected Members :
James McCurcreon, Esq., Toronto.
Rev. Vinoext CLemenTi, B.A., Peterboro, CW.
W. 8. MacponNarLp, Esq., Gananoque, C.W.
J. 8. Playfair, Esq., Toronto.
IL Zhe following Papers were read :
1. By Rev. Prof. Hincis, F.L.S:
“Qn the Classification of Mammalia.”
2. By Prof. E. J. Chapman :
«On a New Trilobite from Canadian Rocks, with some additional remarks on
the Asaphus Canadensis.” '
8. By Prof. Croft, D.C.L.:
+¢On some compounds of Palladium.”

FOURTEENTH ORDINARY MEETING—27th March, 1858,
Col. Barox pE RorTiNBURG, C.B., Vice-President, in the Chair.
The following Papers were read:

1. By the Rev. J. McCaul, LL.D. :

“On Roman Military and Naval Epitaphs.”
2. By T. Henning, Esq.:

“Inquiry into the means of rendering our Educational System applicable to the
social condition of large cities.”

FIFTEENTH ORDINARY MEETING—10th April, 1858.
Jonn Laverox, M. A., Vice-President, in the Chair.
1. The following Donations to the Library and DMuseum were announced, and the
thanks of the Institute voted to the donors:

1. From George Brown, Esq., M.P.P.

Lisrary.—Logan’s Geological Survey, 18531856, with Maps. Two Vols.
2. From And. Russell, Esq., Assistant Commissioner Crown Lands Department.

Liprary.—Logan’s Geological Survey, 18531856, with Maps, Two Vols.
8. From Major Lachlan, Cincinoati, Qhio.

Museun.—Miscellaneous specimens of Minerals, .and other objects. Sixty
parcels, numbered, with deseriptive catalogue,
4. From A, Macdonald, Esq., Alexandria, Lochiel, Glengary.

Curious Copper Medal.
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II. Professor Chapman deposited with the Institute, on the part of T. Sterry
Hunt, Eaq., of Montreal, a sealed packet, containing a notice of some researches
to be communicated to the Institute, hereafter, in a more complete form.

IIL. The following Papers were read :
1. By Rev. Prof. Young, M.A.:

“On the impossibility of representing by Algebraical functions the roots of
Equations of a higher order than the fourth.”

2. By F. W. Cumberland, Esq., C. E.:

* Notes on the paper read.by Mr. Henning at the last meeting, on our Educa-
tional System.”

8. By M. A, Coulon, C.E.:
“On an improved floor, epecially applicable for ground floors.”

SIXTEENTH ORDINARY MEETING—17th April, 1858.
Col. Baron pE RorTENBURG, C.B., Vice-President, in the Chair.
L. The following Gentlemen were nominated for election as Members:
Tuomas Revxorps, Esq., M.D., Brockville, C.E.
J. J. Burrows, Esq., Kingston.
The following Gentlemen were nominated for election as Junior Members:
G. T. Carruraeers, Esq,, 1'rinity College, Toronto.
C. J. Bernune, Esq., e “
IL. The following Paper was read :
By F. W. Cumberland, Esq,, C.E.:
“ Notee on the course of the Western Trade, Eastward to the Atlantic.”

IIL Messrs. SrrEULL, and Spratr were nominated Auditors for the present year.

IV. The Chairman announced this meeting as the closing one, and wook occasion
to congratulate the Tustitute on having thus brought another session to a successful
termination. The communicationsread before the meetings had been of a highly
varied character, and while he believed that they had in some respects been less
attractive to many than those of some previous seasons, he was inclined, from his
own observation, to look upon this as no unfavorable aspect. The communica-
tions of this year would, he believed, be found to have included more of a strictly
scientific character than inany previous session; aud if some of them were on that
account,less caleulated to interest a popular audience, they would be found to main-
tain and extend that sacientific character which it was most desired the, the
Journal of the Canadian Institute should assume. The prospects of the Society
were now, in all respects, most encouraging. Their library had been greatly ex-
tended, by valuable additions of a strietly scientific character, both_by purchase
and gift : and its utility had been largely increased through the exertions of their
efficient Librarian, Prof. Croft, by whom it had been systematically classified,
arranged and catalogued, during the session now brought to close.

In coneluding, the Vice-President invited the attention of the members during
the approaching summer to such subjects of interest in science, lterature, and the
mechanical and industrial arts, as may furnish materials for valuable communi-
cations to future meetings, and contributions to the Journal of the Institute. He
then declared the adjournment to the 1st Saturday in December.
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REMARKS ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER
FOR FEBRUARY.

{,{igheittfi}lelltf};:l'h &lay cerereirettetetasasatetarsasteas st esaassstsasestraestnte . gg’%%?
cwest the 10th day . 29,
Barometer ......... {Monthly Mean 29.609
Monthly Range 1.129
i{igheit tt]:\e 12‘57:&1 (tllay ...... %%242.
0wWes 0 1% A .o .
Thermometer...... {Monthly Moan ¥ 7966
Monthly Range 69°6
Greatest Intensity of the Sun’s Rays . 62°L
Lowest Poiut of Torrestrial Radiation . . —31°2
Mean of Humidity . ca. 703

Rain fell on 1day, Inp.; it was raining 15 minutes.

Suow fell on § days, amounting to 17.58 inches. It was snowing 33 hours and 45 min.
Most prevalent wind, W. by S. Least prevalent wind, E.

Most windy day, the 10th day ; mean miles per hour, 17.81.

Least windy day, the 13tl1; mean miles per hour, 0.14.

Aurora Borealis visible on 1 night.

Moon cclipsed—visible.

sodiacal Light very hright and well defined.

The Electrical state of the atmosphere has indicated high tension.

Ozone was in moderate quantity. ¢

&EMARKS ON THE ST. MARTIN, ISLE JESUS, METEQROLOGICAL REGISTER
FOR MARCH.

Highest, the 13th day.... Hv.361
Barometer-....... { 1{{{,‘,‘,2?33%'}2&‘“ """ %gg%i
Monthly Range ......... 1.340
Highest, the 31st day ... . 61°.6
Thermometer... L :I\‘f‘)o‘;ﬁ"l:vﬂ}ﬁﬂl day eeveae . "%;‘;353
Monthly Range [P 83%
Greatest intensity of tiie Sun’s Rays............ .. 89°.0
Lowest point of Terrestrial Radiation —~22.1
Mean of HUMIGIEY ciieciiiniicanisisiiensessnssesieresissnnetansasassessnessssnsanessessassaesns 2789

Rain fell on 3 days awsunting to 0:285 inches; it was raining 19 hours 0 minutes.
Snow fell on 8 days, amounting to 4.20 inches; it was snowing 20 hours 45 minutes.
The most prevalent wind was W, by N.

The least prevalent wind N,

The most windy day the 22nd ; mean miles per hour 28.65,

Least windy day the 28th ; meaun miles per hour 0.26.

‘The most windy hour was from S to 9 on the 22nd ; 37.70 miles.

Aurora Borealis visible on 4 nights.

Lunar Halo ¢ 1 night.
The clectrical state of the Atmosphere has indicated fechleintensity.

Qzonc was in moderate quantity

The Song Sparrow (Fringilla Meclodie) first herrd on the 20th.

The Suow Bird {Heclrophanes Miralis) was very scldom scen during the winter.
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Sections of COMPOUND RAILS tried on Various Railways. |

B

/7/////://'/ 7 '
e

i
S\

&3 { by

/
i

70 lbs,

NEW YORK CENTRAL.
{nited Sates

;
7
7,

rr
G N\
7, N\
. i N .

V2N
ALBANY NORTHERN. TROY UNION. GREAT WESTERN. ;
U.slates. O Sbetes Canudler .

Drawings of New COMPOUND RAIL see Avtpage?7s. ‘
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