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TORONTO, JUNE, 1854,

Memoranda of Vesuvius and its Neighbourhood.

By the Rev, Henry Scadding, D.D., Cantab. Read before the Canadian
Institute, March 25th, 1834.

Continued from page 241.

We shall now pay a rapid visit to the voleanic district west-
wards of Vesuvius——appropriately named the Phlegrean fields,
“ the fields of fire,” if the Greek etymology of the name be the
correct one.  We shall tread on ground teeming with recollec-
tions of illustrious or remarkable men. I shall be pardoned,
then, if hereand there, though still looking at things in general in
a voleanic point of view, I indulge in some brief historical notices
as [ pass. Traversing the whole length of the ever-lively Naples—
where, doubtless, we have before our eyes a picture of an old Greek
community, in modernized costume,—we arrive on its western side
at a tannel perforating the mass of ancient volcanic tufa, known
as the hill of Posilipo.  Here, before you enter, you may leave
your carriage for a short time, and ascend by some steps on the
left, and examine the dilapidated columbarium to which tradition
points as once the receptacle of the ashes of Virgil. It is certain
that the poct had a house on this hill, and that therein he com-
Posed his Georgics and Eclogues and the greater portion of his
<Kneid. It is a spot which harmonizes well with the poet’s me-
mory, having within view numerous localities whose names have
become household words through his pen—a spot rendered in an
additional degree venerable now, by reminiscences of illustrious
men, who, from Statius and Petrarch, to Milton, Thomson, and
Gray, with pious steps, have visited it—Milton at the tomb of
Virgil! Was itnot there, while standing at the shrine of a kindred
soul, that the inspiration, already stirring the fair young English
bard, shaped the effectual resolve to leave words behind him which
the world “should not willingly let die?”—Itis curious to remember
that in the middle ages the name of Virgil was popularly known
only as that of a magician—doubtless from the assumed famili-
arity which he exhibits in bis 6th Book with the world of spirits.

t was from the prevalence of this idea, that Dante made him
the conductor of himself through. the realms below.—Dante in
18 turn was, for similar reasons, pointed at by the rusties of his
day as the man who had visited the abodes of the dead. And
1o close the list of popular misunderstandings in respect to fa-
Mous persons—Horace, by the peasantry in the neighbourhood of
t}‘)e Sabine farm, is at this moment believed to have been an
nglishman, from the numerous English who take such
Pains to scramble to the spot.—But we must return to the tunnel
elow, which itself—though it bears to this day visible marks,
10t of the magician’s wand, but of instruments more substantial
v.7as once popularly attributed to the supernatural power of
Irgil. It may be briefly described as 2244 feet, long, 214 feet
wide, from 69 to 25 feet in height; gloomy, dusty, and unsavory.
; ereare several other similar grottoes, as they are illusively called,
in tl}ls'neighbourhood—all artificial, and dating back before the
1istian era.  They are short cuts from town to town, made
thrpugh the rather soft volcanic rock.-—You are now on the road
Which leads to Pozsuoli. You are interested at observing evi-
ences of the latitude in which you are. You notice in the hills
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specimens of the palmetto-palm.  You perceive the stone-pine—
the familiar object in Italian views—stretching out its flat pecu-
liar top.  You see the aloe and the cactus in profusion. You
obscrve peasants under trees dancing to the sound of the guitar.
You meet rude ass-drawn and ox-drawn vehicles loaded with
strange tropical-looking fruits and vegetables.

You s0on enter upon the Phlegrean fields in earnest. You
arrive at the well known Lake Agnano—an irregularly-shaped
ancient crater, three miles in circumference, filled with a sheet of
water.  From fissures in its walls issues sulphurous vapour of a
temperature of 180° Fahrenheit, showing that a highly heated
mass is not far off. Here you have exhibited to you the world-
famous but rather insignificant Grotto del Cane—a sma'll ce}l
containing a spiracle from below, up which rushes carbonic acid
gas, mingled with steam.—A little to the westward you come to
another partially extinet crater—the Solfatara—an irregular oval
plain, sounding treacherously hollow to the tread, and full of
steaming and smoky fumeroles, which at night emit a g]g)w as
from a furnace, showing that they communicate immediately
with red-hot material.  Within the base of what was the ancient
cone of the Solfatara, in the far depths, water is incessantly heard
heard in the act of boiling, in which state it finds an outlet. It
is stated to be an aluminous water containing iron, lime, and free
sulphuric acid. Some of the hills which form part of this an-
cient crater are, white with an aluminous efflorescence.

You next approach Astroni, a very perfect crater, four miles in
circumference, bearing on its floor three small but deep lakes.
It reminds you, on a small scale, of those circular valleys, which,
with the aid of a good telescope, you see on the surface of the
moon. Indced I doubt notbut that in these Phlegrean fields, we

" have by analogy many hints given of what we should meet with,

were we permitted to take astroll on the lunar disc.—~Travelling
still westwards, you come mnext to a very conspicuous and per-
fectly formed crater, three miles and a half in circumference—
Monte Barbaro (the ancient Gaurus)—covered with vineyards
producing the wine which Horace sings of as Falernian; and
near by are two more similar craters, only smaller—Cigliano and
Campana. Proceeding yet westwards, you come to Avernus
itself, the dread entrance to Hades. In the old prehistoric era, this
erater no doubt possessed some of the awfulness of the pre-
sent interior of Vesuvius. The Cumzan colonists transplanted
to this neighbourhood the myths of their native Greece, and
easily established Campanian duplicates of their own Styx, Co-
cytus, and Acheron. Here is the scene of the well-known
Nekuia of the 11th Book of the Odyssey, and of the descent of
Aineas in the 6th Book of the Aneid. The ancient Italians
must have enjoyed these references of the poets more keenly than
modern readers can. They must have felt the /neid to have
been a national poem much more thoroughly than we do—th.e
mere naming of a locality being sufficient to call up to their
minds the often visited spot—uwith its brilliant colouring and his-
toric and poetic associations.— Avernus is now a cheerful place;
a beautiful lake, abounding with fish, lies in its basin, and over
it and on it feathered fowl sport with impunity. The etymology
of Avernns (quasi Aornos, bir(l]gss”) is now §upposed to be
fanciful, though Virgil, and Lucretius before him, adOpbed‘it,
The true origin of the name appears to ’be n the Phenician
Evoron, denoting ¢ gloom” or “ darkness.” B};Q though the old
composition of the name may not be true, still it is probable that
in the ancient times birds would seldom be seen about the spot.
Instinct would lead them to shun the breath of a voleano, as
surely as it leads their congeners to revel so joyously, as we see
them doing, in the wholesome spray of our Niagara,
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The hills on the northern side of this lake—the walls of the ancient
crater—are richly covered with chestnut trees and vines. The
rim of the bowl on the southern side has been broken down, just
as'we have seen the southgrn side of the ancient crater of Vesu-
vius carried away. It is in consequence of a celebrated ¢ cut”
made by Agrippa—the bold engineer-statesman 10 whom Augus-
tus owes so much of the eclat of his reign—that we see the lake
of Avernus reduced to the limited dimensions of a mile and a
half in circurnference, and five hundred feet in depth. Between
it and the sea, towards the south-cast, we can sce the famous
Lacus Lucrinus, iself a crater, lower down on the flank of the
ancient volcano, Into this Lake Agrippa admitted the sea by a
canal; then by another canal he let down Avernusinto Lucrinus
—thus forming a magnificent double dock, where the Roman
fleet, quadrupled, might float securely. This port, a grand topic
with the poets and historians of the day, existed in good order
until A.p. 1538, when the long dormant volcano over which the
united lakes reposed suddenly awoke.—A short distance to the
south-east, you may observe a conspicuous hill, resembling the
cone of a volecano. This is the celebrated Monte Nuovo, which
was thrown up in the space of forty-cight hours on the occasion
now spoken of.  After a succession of volcanic shocks a fissure
took place near the Lucrine Lake ; from the aperture rose to a
great height, first cold water, then hot ;—then followed masses of
ashes and lapilli, descending on the country In torrents of mud;
then followed vollies of dry ashes and red-hot pumice stones.
And in forty-eight hours a hill was formed 440 feet in height,
and a mile and a half in circumference, filling up a large portion
of the Lucrine Lake, and ruining Agrippa’s harbour. On the
top of the hill is a crater one fourth of a mile in circumference,
and 419 feet deep. Itis only of late years that the scorie on its
surface have become sufficiently decomposed to admit of the
growth of small trees thereupon. The line of the coast in the
immediate neighbourhood was, during this explosion, elevated
to such an extent that the sea seemed to have retired 400 paces.
—The protrusion of the mountain of Jorullo, in Mexico, in A.p.
1759, is a well known parallel to Monte Nuovo. Both are inte-
resting, as throwing light on the naseent condition of volcanic
hills—To the south-west of the Lucrine, you come to Fusaro
(the old Acherusian), famous to this day for its oysters, another
water-filled crater, and still further on is Mare Morte, another.
To arrive at the latter, you pass through Elysium—the tract which
is said to be the original and veritable prototype of that fair crea-
tion of the poets.

To the north of Avernus, I should have mentioned just now,
one more crater is traceable in this region; and a fragment of its
ancient walls constitutes the acropolis of the venerable Cumee,
the earliest Greek settiement in Italy.—The Lake Licola, to the
north of Cume, which looks like one of the system of voleanic
lakes, which we have been tracing out, is in reality, it is said, the
remains of the canal which Nero is known to have commenced
with the intention of carrying it through the Pontine marshes as
far as Ostia.

From Mare Morte, or rather from the beach called Miliscola—
corrupted from Militis schola, an ancient military parade-ground
—we take the ferry and cross a narrow strait of two miles to the
island of Procida, and from thence, over two miles more of sea,
to Ischia. These two pyramidal masscs—so impressed on the
memory of the visitor to Naples, and so celebrated in song and
history—are stated by those who have scientifically examined
them, to be paits of one great volcanic mountain. Here, prior
to the awakening of Vesuvius in A.p. 79, was the principal safety
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valve of this fiery region.—Homer, Pindar, Virgil, and Ovid cele-
brate the eruptions of Mount Epomaeus in this identical Ischia;
and here Typhotus was fabled to be buried. Once only since
the Christian era, has it exhibited activity. In 1302 great dam-
age was done by an eruption of lava.

We now make the trajet back from Ischia to the mainland
again. We pass the conspicuous promontory of Misenum—re-
taining, in accordance with the poct’s prediction, “zternum per
s@cula nomen.”  On the left we coast along by the once volup-
tuous and still heautifully situated Baiee—the favorite watering-
place of southern Italyin its old palmy days. As you gaze now
into the sea two hundred yards from the shore, you see the
sunken substructions of villas, temples, and baths—the former
haunts of Juxurious emperors, patricians, poets, and orators. This
coast, too, has known the presence of Hannibal, Alaric, Genserie,
and Totila—You have Pozzuoli—the old Putecoli before you—
covering the flanks and summit of a bold hill jutting out into the
sea; the dark masses which you observe at regular distances
above the sunny surface of the calm water, are the piers of its
ancient mole, once surmounted by a light. We land on the
west side of the hill. We are conducted at once to the Serdpeon
which stands near—a temple of the Egyptian Serdpis—a ruin
which has become memorable among physical observers—as
proving to the eve, by the perforations of the marine borers
called Lithodomi in its still erect columns, that the land, subse-
quently to the erection of the building, must have gently sunk
and remained submerged for many years, and then that it must
as gently again have been raised. The perforations on the co-
lumns are now seen at a height of twelve feet ; they cover aspace
of nine feet; and then above them comes an uninjured space of
twenty feet, which must have been the portion of the columns
appearing above the surface of the sea, when the stratum on
which they stand had sunk down to the lowest point. The shore is
supposed to be again descending. In order to approach the pil-
lars for close examination, you have to walk through an inch or
two of salt water. The edifice has been large. Its exterior co-
lonade was 140 feet long, 122 feet wide. Here was found the
remarkable sitting figure of Serédpis, having his hand on a three-
headed dog, now to be seen in the Museum at Naples.

We must not delay in Puteoli, though its associations tempt
one to do so. As the southern terminus of the Appian way—a
high road to Rome—it was, before Naples existed, the principal
focus of the Italian trade with the East. The Greek colonists
from Cumie called the place Dicaearchia; but the Romans pre-
ferred the appellation “Puteoli,” as having, in sound at least,
an allusion to the hot sulphureous “ wells,” which abound in this
voleanic locality.—Here we tread in the foot-prints of St. Paul;
and standing on the now solitary beach, we can perhaps more
vividly realize the interesting fact than we do when surrounded
by the mosaics and marbles which encrust his shrines in Rome.
The Apostle, as we know from Aets xxvii. 13, landed at Puteoli
a prisoner in chaing, and after his perilous voyage was allowed to
vest here for seven days.—On a neighbouring rising ground you
may be conducted over a remarkably perfect amphitheatre [480
by 882 feet], where, in A.p. 66, Nero contended publicly with
wild animals, and where, in the time of Diocletian, Januarius,
the supposed patron of Naples, with other Christians, suffered
martyrdom. Here you may also be conducted over no incon-
giderable remains of the Villa Puteolana of Cicero—familiar to
the reader of his letters to Atticus, and distinguished as the spot
where he wrote his Quastiones Academice and his work De
Futo; and also as the place where the Emperor Hadrian died. '



1854.]

Passing through Puteoli towards the east, you come out on a
noticeable stripe of land between the precipitous cliff and the sea.
By the marine deposits here found, mingled with the remains of
human workmanship, it appears that this stripe, like the shore
westward of Puteoli, has been successively depressed and ele-
vated. On the sides of the cliff 35 fcet above the present sea
level, the borings of lithodomi may be opserved, and on the sum-
mit of the cliff are substructionsof villas which once overhung
the sea.

As you leave this narrow stripe, the road by which you travel
passes through a massive stream of solid lava, which, in prehis-
toric times, flowed down from the Solfatara already visited, and
here entered the sea ina stream one-fourth of a mile in breadth,
and seventy feet in thickness.

You pass, also, on the left, some stone quarries, in which, ex-
posed to the hottest rays of the sun, you sce—for the first time
perhaps, in your life—unfortunate human beings working in iron
fetters.  Alas! that the clank of those degrading links should be
associated for ever in the recollections of any one with the name
of Italy!—The labourers in the stone quarries of Epipolee—
whom, perhaps, your imagination may summon up—were more
happy. The fortune of war had placed them there. But what
is it that, in the Neapolitan states, according to the testimony of
Mr. Gladstone, causes men, and perhaps some of these, to be thus
condemned to chains ?

Proceeding by the coast road homewards towards Naples, you
remark, to the westward of the heights of Posilipo, a few hundred
vards from the shore. a small island. This is Nisida, the last
voleanic object in the neighbourhood of Vesuvius, which we haye
to notice. It is a cone with an extinct crater, into which, on the
south side, the sea finds an entrance by a breach in the rim. A
convenient little harbour is thus formed.— You may gaze on the
island of Nisida with interest, for several historical reasons. Here
Lucullus, the celebrated congueror of Mithridates, possessed a
villa, which, a few years after his death, became remarkable as
being the place to which Marcus Junius Brutus retired after par-
ticipating in the assassination of Ceesar, and where he left his
Portia, the daughter of Cato, when he departed for Greece, des-
tined never to return. It was here, too, that the interview took
place between him and Cicero, of which the latter has left a
graphic accounl, wherein the orator declares that he found the
patriot “nihil nisi de pace et concordid civium cogitantem.” In
Yonder little volcanic isle we have, then, a memento of the final
but unsuccessful struggle for Roman liberty. We, curiously
enough, have before us in the samé object the scene of the
extinction of the Western empire itself in the person of its
last chief.—In exile here, a pensioner on the generosity of Odo-
acer, the first king of Italy, lived and died the son of Orestes,
Romulus Augustulus, the closing-member of that series of puppets
who, from A.p. 455 to 4786, filled the throne and brought contempt
upon the name of the Emperors of the West.

Since the great explosion of Vesuvius in A.p. 79, the craters
of the Phlegreean fields appear to have become for the most part
Quiescent. The interruptions of their repose have been three,

“already noticed in passing: one in 1198, when the Solfatara
e[nitted a stream of lava; one in 1302, when Epomeo, in Tschia,
did the same; the third in 1538, when Monte Nuovo was
thrown up,

. The intervals which have occurred between the fifty-two erup-
tions of Vesuvius, since that of .. 79, I make out to be respec-
tvely the following—124 (years), 269, 40, 308, 43, 13, 90, 167,

VESUVIUS AND ITS NEIGHBOURHOOD.

263

194,131, 29, 22,12, 2, 2,3, 6, 5, 5, 3,8, 2. 7, 14, 3,4, 2, 6, 1,
3,6,3,5.21,6,10,1,4,3,1,4, 3,2,6, 3, 3,4,6, 2, 3 (1850).

In the earlier portion of the Christian era, some eruptions may
not have been recorded. The generations of men who couid
forget the sites of considerable cities may have neglected to re-
cord the activity of a voleano. If there have been no omissions,
the eruptions of Vesuvius appear to have become more frequent
since the year 1631.—It has also been observed that there is a
degreeof alternation between the movements of Etnaand Vesuvius,
In no instance have the two mountains been in active eruption
simultaneously. Hence they appear to be escape-valves to one
connected mass of izneous matter—the upward pressure of the
elastic gases with which it is charged finding relief by the one,
when the other is obstructed.

While standing on the summit of Vesuvius, and contemplating
the enormous column of steam which is generally in the act ot being
blown off, one is inclined to rush to the conclusion that the molten
rock which overspreads the surrounding scene far and wide, has
been shot up by nothing more or less than the familiar force
which, with such irresistible power, lifts the piston. But further
reflection induces a correction of this opinion. Tt is likely that
the steam is simply produced by the infiltration of sea-water on
the heated mass within the base of the mountain,

When we consider the fact that the ground on which we
tread is but the surface of a rind,—that by experiment this rind
increases 1° Fahrenheit in temperature for every fifty-four feet
of vertical depth,—that at the depth of twenty miles granite must
be in a state of fusion—we cannot fail to see that it is probable
that the seat of all volcanic energy is in some common central
igneous mass with which all the volcanic vents more or less com-
municate; and that these vents are very possibly established
and maintained in order that the globe may not one day fly to
pieces like a Rupert’s drop.

But what is it that determines the moment when those fierce
cbullitions must occur which ruffle the surface of the Phlegethon
below, and cause its molten waves to rise on high, and so rudely
flout the roofs of the cavernous erypts over which men dwell,
shaking them and their structures, * massy-proof,” from their
propriety ! What generates those expansive gases whose excess
from time to time thrusts up before them the fiery fluid through
which they seek to force their way ?

These are queries which remain unresolved. Like the storms
which observers notice, but cannot explain, in the magnetic
world—these movements in the inner abysses of the earth must
still, for the present, be classed as mysteries.

We doubtless here have glimpses of the forces, whatever they
are, which, in the old foretime of our planet’s history, burst apart
the primitive crust; which tilted its strata in .divers directions,
as the uneasy polar sea bursts up its ice; which exposed huge
sections of those strata with their contents, to the view, the use,
and the delight of men ; superinducing, apparently, at first, a scene
of ruin,—harsh, sharp, bare, and confused; a scene, however,
which resolved itself at last into what we now call mountain, hill,
and vale; interspersed with river. cataract, lake, and sea; softened
in outline by abrasion and disintegration, by slopes of alluvion
and surfaces of mould, and coloured warmly over by mosses,
lickens, herbage, and woods, and blue etherial haze.

But though the seat of voleanic energy be at the core of the
globe, and its force, as is most probable, supplied by chemical
agency operating there on an enormous scale—may it not be
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possible to explain, in some fustances, some of the visible pheno-
mena on mechameand poneiplos? May there not bey w the case of
iy voleanoes, rude natwal channels and reservons within the
stratified parts of the carth’s ciust, into or through wlich the
fiery tluid may piass on its tistng owinds the surtice—channels
which, havimg a certain amount of inclivation, way cause liquid
lava to act as water in the hy dvaulic yam, producing cinthguihe-
shochs whien the throes are imctlectual—and ejections of matter
lgh into the air, when a passage has at last been cleared 7—
resersobrs, in the shape of huge natural caverns, which, gradu-
ally becoming tilled with the rising fluid, roduce, by atmos-
pherie compression over its swface, & continuous strean for o
tme—like the air-box in the fire-engine ?

I conclude withthe renzark thatin Canada—in western Canada,
at least—we appear to be bappily situated cutside the cirele of
dangerous voleanic influence. It is tiue we now and then hear
of vague rumblings at St Cathennes and Dundas; of 2 sort of
voleauie tideswave i the Lake near Cobomg; of detonations on
the north shore of Luke Hwon,  We are asured. also, that an
undulation of the earthquake at Lisbonin 1735 was felt on Lake
Untario.  We know that in 1663, in the lower portivns of the
Provinee, there was an emthquake with voleame ashes, which
lasted for six months; that in 1785, and agmm in 1814, at Que-
bee. there was pitchy darkness at noon-day, with black rain and
voleanic ashes—due, it has been supposed, to a crater in the
terra incognita af Labrador.  We can see, morcover, that the
basin of Lake Superior, in the far dim forctime of this continent,
was a fucus of voleanic action,  We notice trap i the mver Ste.
Marie, and Gros Cap is porphyritic. Col. Fremont dexenilies an
eatinet crater in the neighibuutlived of the Great Salt Lake, and
an active voleano, 70 miles to the north-east of San Francisco.
Mount Elias, iu the Russian territmry, is an open voleanie vent.
And Commander LeClure, of the Jurestivator, repots lava
along the American coast of the Polar Sea.  But in Canada, on
the whole, it is a matter of congratulation that we have thus far
been permitted to acquire a strong cobfidence in the ground on
which we tread, and that we are spared the presence amongst
us of any of those puints of communication between the upper
and nether worlds—which in other lands are exceedingly mte-
resting,— but alse sometimes very inconvenient.

On the Chicmical Composition of Recent and Fossil Lingulie
and some other Shells.*

By W. E. Logen, F'R.S, and T. 8. Hunt.

In the Report of Progress of the Geological Survey of Canada
for 1851-52, we have mentioned the existence of small masses,
containing phosphate of lime, and having the characters of cop-
rolites, which occur in seversl parts ¢f the Lower Siluran rocks.
In a bed of silicious conglomerate towards the top of the calafe-
rous sandstone, at the Lac des Allumettes, on the Otwwa, they
are abundant m cylindrical and imitative shapes, sometimes an
inch in diameter. The same material forms casts of the interior
of a species of Holopea or Pleurotomatia, and often ills or com-
pletely incases the separated vaives of a large species of Linguly,
which Salter has referred to L. parallela of Phllips. The phos-
phatic matter is porous, friable, and of a chocolate brown color;
1t contains intermixed a large quantity of sand; and small peb-
bles of quartz are sometimes partly imbedded in it. The analysis
of one specimen gave 36 per cent of phosphate of lime, with 55

* Soe page 149 for a previous notice of this diccorvery
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per cent. of earbonate and fluorid, besides some magnesia and
vayd of ivon, and 50 per cents of silictous sand.

Similar masses occur in the same formation at Grenville, and
int the lower part of the Chazy limestone at Hawkesbury, in both
cases containing fragments of Langula. Those tfrom the latter
plice are tounded in shape, and fiom one-fomth to cue-halt of
an_inch in diameter, blackish without, but yeilowish-brown
within, and having an caithy fracture; the analysis of one of
them gave:

Phosphate of lime, (’0;, 3Ca 0), - 4470
Carbonate of lime, - - - - 660
Carbonate of magnesia, - - - 4:76
Peroayd of iron, and a trace of aluming, 860
Insoluble silicious residue, - - - 2790
Volatile matter, - - - - 500

9756

From the elor it is probable that the iron exists as a earbon-
ate.  When heated ina tube, astrong odor hke burning hoin is
perceived, mecompunied by ammonia, which reddens tumetie
paper. and gives white fumes with acctic acid, showing that »
pait at least of the volatile matter is of an animal vature,  The
speeimens from Lac des Allumettes lose 147 per eent. by gentle
ignitica, with a bke production of ammonia, and an odor of ani-
nutl matter; the same thing was observed with those from Gren-
ville.

The existence in Lower Silurian rocks of these masses, whose
characters leave no doubt that they are coprolites, and whuse
chenical compusition is like that of the excrements of creatures
feeding upon vertebrate animals, led us to examine the shells of
the Lingule always associated with these phosphatie bodies, The
result has been that all the specimens yet exammed consist chicily
of phosphate of lime; they dissohve readily with shght efferves-
cence in hydrochlorie acid, and the solution gives with ammonin
& coplous precipitate readily soluble in acetic aeid, from which
oralic acid throws down e, With a solution of molybdate of
ammonia there is obtained a quantity of the charactenstic yellow
molydo-phosphate, many times greater than the bulk of the
shell.

We have thus examined Lingula prima and L. antiqua, from
the Potsdam sandstone, L. parallela from the calciferous, and a
species somewhat resembling L. quadrata from the 1'renton
Limestone, It was desirable 10 compare with these the shell of
a recent species, and for this purpose fine specimens of the Lin-
guda ovales of Reeve, from the Sandwich Islands, were furnished
us by J. I Redfield, Exqg of New York.  T'he shell of this spe-
cies had the same composition as the fossil ones, and the thick
green epidenix, which swelled up like horn when heated, gave
# bulky white ash cf phosphate of lime,

For a further analysis the shel! was boiled in water to remove
all soiuble matters, the soft parts still adherent were carefully de-
tached, and the shell, with its epidermis weighing -186 grammes,
was caleined over a spirit lamp.  The browmsh residue, weigh-
ing 114 grammes, readily dissolved with slight efferveccence, in
dilute hydrochloric acid, leaving but a few light flakes of carbon-
accous matter.  Acetate of soda and perelloride of iron were
added to the solution, which was boiled, and the precipitated basic
salt separated by filtration, and decomposed by hydrosutphuret
of ammonia. The filtrate fiom the sulphuret of iron having been
concentrated, the phosphoric acid was thrown down by ammonia
with & magnesian salt; there was obtained -070 grms. of pyro-
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phosphate of maguesia, equal fo -0-44 of phosphotie acid, or 0973
of phosphate of e, 1’05, 3Ca0.

The lime was separated from the acetie filtrate, as an ovalate,
and gave -1038 of varbonate, equal te 9605 of lime, being an ex.
cess of 0075 over the amount requited o fiem the phosphate,
and corresponding to 0134 of carbonate; the small amount of
material did not permit us to determine whether a portion of the
lime exists as flumid. There was also obtained «0032 of mag-
nesia; the results from the caleined shell of Lingula ovalis ave
then as follows: ’

Phosphate of lime, 0978 = £379 per cent.
Carbonate of lime, VI3t = 1175
Magnestn, - - 0032 = 280

‘114t = 100-34

The proportion of phosphate of lime is that contained in
human bones, atter ther organie matter has been removed.

The texture of the ancient Lingule was observed to be unlike
that of most other fosail shells, betng mote or less dark brown n
culor, brilliant, almost oprque, and not at all ervstalline,  These
charicters are also found o the allied genus Orbicula, and we
therefore examined an undescribed species of it, from the Trenton
limestone, beantifully marked in a manner resembling < onudaria
granulata, and another large species, also undeseribed, from the
Upper Sivrian; hoth of these consist chielly of phosphate of
lime; and the shell of a recent species, 0. Lumellosa from Callao,
was fund to be smndar in composiion. We have not yet been
able to examine a speamen ot the genus Obolus. The same
dark color and biilliauey were also renun hed 1 tie genus Cone-
laria, and the shell of C. trentonenses proved on exzmnation to
be compused in lihe manner of plosplute.

The similarity of composition in these genera is in accordance
with the acute observations of Mr. Hall, who finds that Conwlaria
is almost always associaled with Léingila and Orbicnla, and re-
marks that « these shells, so unhke in structare and habit, appear
to have flourished under similar cireumstances, and to have 1¢-
quired the same kind of veean bed or sediment.”—Pulicontology,
vol. 1, p. 101,

IPor the sake of comparison, we have examined the following
fossil shells: they have a common character, distinet from those
already described, bemg lighter coloured, more translucent and
granular in teatare; Atrypa extans, Leptana alternata, and Or-
thix pectenella from the Trenton imestone; O. erratica from the
Hudson River group, and Chonetes late (?) fiom the Upper
Silurian, besides fsotelus gigas, and a species of Cythere trom
the Trenton.  All of these consist of carbonate of lime, with only
such traces of phosphate as are generally found in calcareous
shells.

In the report already quoted we have given a description of
some phosphatic bodies which resemble the coprolites of the
calciferous sandstone, and are found at Riviere Ouelle in thin
layers of a conglomerate lunestone, which is interstratified with
red and green shales, and belongs to the top of the Hudson River
group or the base of the Oneida Conglomerates.  The phosphatic
masses are very ebundant, and rounded, flattened, or cylindrical
in shape, and from onc-cighth of an inch to an inch in diameter;
they sometimes make up the larger pat of the conglomerate,
Iron pyrites in small globular masses occurs abundantly with
them, often filling their interstices, but is not found elsewhere in
the rock. These coprolites are finer grained and more compact
than those from the Ottawa, and have a conchoidal fracture;
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their color is bluish or brownish black; the powder is ash-grey,
breoming reddish after ignition. They have the bavdness of
caleite and & density of 3:15 When heated they evolyve ammo-
nia with ananimal odor, and with sulphwic acid give the reactions
of fluonna, The quantittise analysis of one gare—

Phosphate of lime, PO;, 3Ca 0, - 4034 p.c.

Carbosiate of Jime. with luorid, - 514
Carlonate of magnesia, - - 090

Peroayd of irea, with alivtle aluming, 12:62

Oxyd of manganese, - - - trace.
Insoluble sihcious residue, - - 2544
Voluile matter, - - - 293

9537

The iron exists in part at least as earbonate, und its introduetion
in so large @ quantity, giving color and demsity to the coprolites,
is doubtiess connected with the formation of on pyrites by the
de-orydizing action of organie matters.  The production of an
equivadent of bisulphuret of iron, from a neutral protosulphate of
iron, which wlone could eaist in contact with finestone, must be
attended with the elimination of an equivalent of protoayd of iron ;
for 2(30.. I'e 0)—Ot=le S+ e O,

It is remarkable that no traces of Lingula or any other shells
have been detected with these coprolites.  ‘Chin sections of them
are trandlueent, and under the microseape are seen to consist of a
fine ¢ranular base, in which are imbedded numerons grains of
quartz, and small silicious spiculiv, like thuse of some sponges.
In 2 bed of sandstone, assoctated with these cunglomerates and
slates at Rivite Ouelle, were found seversl hollow eyhndrical
bodies, resembling hones in appearance.  The lungest une 1s an
inch and a half long, and one-fourth of aun inch in diwmeter. It
is holtow throughout, and bad been entirely filled with the cal-
careous sandstone, in which it is imbedded, and whose disinte-
gration has left the larger end expused.  The smaller eatrenuty
is ey lindrical and thin, but it gradually enlarges from a thichening
of the walls, and at the other end becomes externally somewhat
trianguluiform; the cavity remains nearly cyvlindrical, but the
exposed surtuees awe rough and inegular withim.

The texture of these tubes is compact, their color brownish
black with a yellowish brown transluceney in thin layeis.  Ana-
Jysis shows them to consist, like the coprolites, principally of
piwsphate of lime.  One hundred parts gave—

Phosphate of lime, - - - - 6733
Carbonate of lime, - - - - 435
Magnesia, - - - - - 165
Protozvd of iron, - - - - 205
Insoluble silicious sand, - - - 21410
Volatile, animal matter, - - - 215

9973

The microscopic examination of a section shows that the walls
of the tube are homogencous, unlike the coprolites, and that the
silicious sand in the analysis came from the sandstone which in-
crusted the rough interior of the fossil.  The phosphate is finely
granular, and retains no vestige of organic structure,  The che-
mical composition and the remarkable shape of the specimens,
however, leave litte doubt of their osscous nature, unless we
suppose them to bethe remains of some hitherto unknown inver-
tebrate animai, whose skeleton, like those of Lingula, Orbicula,
and Conulara, cousisted of phosphate of lime, a composition
hitherto stipposed to be peculiar £ vertebrate skeletons,

Montreal, January 5th, 1854,



266 ACCOUNT AND RESULTS OF THE EXPEDITION TO EGYPT, &c.

Preliminary Account and Itesults of the Expedition of Dre
Richard Lepaius to Egypty Ithioping und the Peninsula
of Sinat. Scientitic Iiesults of the Fxpedition.®

The scientific results of the expedition have, in almost all re-
speets, surpissed our own expectations,  1n confiumiton of this
it will be suflicient briefly to suevey these results, which | shall
doin the following payes, 'lwnrdm« to thedr principal objects, and
by entering into some of the details.

The plan of the journey, as a whole, and in its individual
parts, was founded principally with 2 historical purese in view.
The French-Tusean expedition, compared with ows, was ajuurney
of discovery, with all the advantages, bat also with all the dia-
advantages, connected with suchan undertabing We wereable
frum the commencement to aspite after a certain wmph leness,
within the wide limits that were assigned us, not, however, failing
in muking new discoveries, which were as important as they were
uno\pcuul The investigation of the most ancient Egs ptian tines,
namely, the epoch of the fint Pharaonic uwn.lr('h\ from .llmul
3900 to 1700 B.C,, extending the history of the \\orld almaost
two thousand years farther bml\ was left cunrcl\ unfathomed by
Champollion.  He only ascended the Nile \allv\‘ as far as the
second cataract, bev ond which existed a areat number of Egvp-
tian monments of all kinds, wholly unc\mmncd in \\lm.h we
must seck for an explmation of all these Etluopian antiquities
which are inseparable from the Euyptian,

The most important results we obtained, therefore, were in
chronology and history.  The pyramid-ficlds of Memphis gave
us 2 notion of the civilization of £ o in those primitive times,
which 1s plcto-nllv presented to us in 100 larse dranings and
will be considered in future as the first section in that portion of
the history of man, capable of im estigation, and must be rewarded
with the «rrc:m-\l interest.  Those earliest dynasties of Egyvptian
donumon now afford us more than a barrew series of empty, lust,
and doubtful names.  They are not only free from every real
doubt, and arranged in the order and the epochs of time, which
have beendetermined by a eritiral examination, but by showing
us the flourishing condition of the people in those times, both i in
the affairs of the State, civil affuirg, and in the arts, they have
received an intellectual and frequently avery individund historical
reality.  We haveatready mentioued the discovery of five differ-
ent burial- places of the siathd L uasty in Central l-.-,:vp!, amd what
we abtained from them,  The' prosperous times of the new mon-
archy, namely, the period of splendour in the Thebaid, as well as
the -l\'n wies which flloweld, were necessarily more or less com-
. “eted and verified.  Even the Ptolomies, with whom we appear
to be perfectly aequainted in - the elear narratives of Grecian his-

tory, have come forward in a new light through the Egvptian
representations and inscriptions, and their deficiencies have been
filled up by persons w ho were hitherto considere] deubtful, and
were hardly inentioned by the Greehs.  Lastly, on the Ewyptian
monuments we beheld the Roman emperors in still greater and
almost unbroken series, in their eapacity of Egyptian governors,
and they have been carried down Lince Caracalla, who had hi-
therto been considered as the last name written in hicroslyphies,
thromgh two additional later emperary, as far as Decius, l-\' which
means the whole Exyptian monumentalhistory has been extended
for a serics of vears in the other direction.

Feyvptian philoloay has also made considerable progress by

* Concluding extract fram * Letters fram Egypt, tniojua, and the
Pemnsula of Sitar” By Dr. Richard Lepsiuy. Henry G. Bohn,
London,
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this journey. The lexicon has been increased by our becoming
acquiinged with several hundred signs or eroups, and the gram-
war has weceived a great many contections. Such copious materials
have also been -u-lumd for these purposes, (wpumlls by the nu-
merous paper impressions of the most important inseriptions, that
Ewvptian philology must be essentially furthered by their being
wanhually adopted. For, oning to the stiict accuracy of these
Impressions, they are almost as valuable, in many investigations,
as an equally larere collection of original monuments. In addi-
tion to this, the histury of the Egvptian language, which, by the
wreat age attributed to the earliest wiitten wonuments, embyaces
a perand of time between five or sin thousand y cars, beconies now
of much -ru-.ucrunpurz wmee in the universal lusturv of the human
linguage and writing,  Amony the individual discoveries we
m. ulv the une whic h .xttr.lcu.d most attention was that of the
twe decrees on the Istad of Philie, which were bilingual,
namely, written in lncrcwl\phu-s,and in the demotic ch'xr-wtcr——
one of which contains the decree belonging to the Rusettat in-
seription, referring to the wite of Eplph.mo.

In spite of mnmerous writings upon Egyptian mythology, it
has nevertheless been hitherto dchclcnt in a fised monumental
basis.  In the temple at Thebes we beheld a series of represent-
ations whose meuning has not hitherto been recognized, and
which sce n to me to atfurd new conelusions for the correct com-
prehension and development of Egyptian mythology. The series
of the fint arrnwement of the wods mentioned by Herodotus
and Manetho, which in modern im estigations has been differently
arranged in its details by all scholars, is ¢ length placed bey ond
all doubt, and cmLunl\ auters m all essentinl ponm from what
has been nitherto everywhere adopted. T will briefly allude here
to anuther fact, unport wt both in the history of m\lhnlmr\' s
well as in a purely historical pomnt of view, and which was eli-
cited by an attentive invetigation of the monuments.  The direct
suceesston of the reigning royal family was interrupted towards
the end of the u-thtccmh dynasty. “Ihrough the monuments
we lu\'nmc.u-qn'untod with several kings of this peried, who wero
not afterwards admitted in the ll'j_{lhnl.lh' tists, but were regarded
as unauthorized cotemporsary or intermediate kings.  Among
these, Amenophis 4th is to be particnlardy noted, who, during o
very active reigh of twelve vears, endeavoured to accomplish a
complete reformation of all seeular and spirdtual stitutions. e
built a royal eapital for himselfin Central Egypt near the present
Tel-cl- Amarna, introduced new oftices and usages, aud aimed at
no Jess a thing than to abolish the whole xchgwus system of the
Ezeaptiaus which had hitherto subsisted, and to place i its stead
the single \mrxhip of thesun,  In all the inseriptions composed
durm-r his reign, there is not one Egvptian god mentioned ex-
cepl the sun; even in other words the sacred symhols were
awwided.  Indeed, the former gods and their worship were per-
secited to suech an extent by llll:« king, that he erased all the
gods' names, with the single exception of the sun god Ra, from
every monmment that was accessible throunhout the country,
and hecause hiz own name, Amenophis, contained the name of
Ammon, he chianged it into Bech-en-aten, * Worshipper of the
Sun's dise.”  Therefore the fact, which has often been previ-
ously remarked, that wt one particular perind the nawme of Am-
mon was intentionally destroved, forms only part of an event
which had a much wider influcuce, and which uncxpectedly re-
veals to us the religious movements of these times,

The history of art has never vet been considered in the point of
view from wlhich Egyptand all “that concerns it is wow regarded.
This necessarily formed a particular object of ourcxpulmon, and
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most direetly gained by the increased elwonolo_ical knowlalge
we obtained concerning the monmments.  For the finnt time we
were able to pursue all its brnches during the old Egypiian
monarchy, previous to the imvasion of the Hyksos, and accord-
ingly to extend both it and the listory of Euypt about sivteen
centuties further back, and some tens of vears lower down in
time.  The different epochs of Egyptinn art now firsy appearced
clear and distinet, cach marked by its peculiar chamctor, inti-
mately connected with the general development of the people.
They had so frequently been misunderstond, that ne one believed
in their existence: they were lost in the general nmformity. |
must mention, as one of the most important facts connected with
this, that we fuund innumerable instanceson unfinished monuments
of three ditferent canons of proportions of the human body ; one
Lelonging to the most ancient Pharaonic monarchy; another
Inter than the twellth dynasty, when Thebes first began o flou-
rish: a third, which appears at fist in the time of the Pramme-
tichi, with an entive alteration in the prinviple of the division,
and which remained unaltered Gl the time of the Roman em-
perors.  The st is the same which Dimdorus expressiy mentions
m his fiest book.  Among the sepamte branches of Egvptian
art, architecture, which was almost unnoticed by the French-
Tuscan expedition, was with us peculiarly attended 1o, by the
extremely careful and circumspect labours of our architeet Erb-
kam. This was befitting the important position occupied by this
particular branceh, in which grandeur, that clement of art, pecu-
liarly belonging to the Egyptian bevond all other nations, was
capable of being developed, and has developed itself o the ut-
mst.  The study of the sculpture and paintings devolved upon
the other artists who accompanied us, and the ability and fidetiny
with which they fulfilled their tashs must be recognized by every
one. The Egvptian style, associated with the hmited views
characteristic of the infaney of art, pevertheless possesses a
highly-cultivated id 4l cement, which must be acknowledsed
by every one.  The genius of Greeee could never have bestoned
on art such a marked character, indicative of a period of pros-
perous liberty, it it hid not received it as a severe, chaste, and
carefully nurtured chitd from the Egypiians Tle principal tack
of the history of Egvptian art is to point out wherein consisted
this cultivation of art, peculiar to the Egxyvpians above all the
primitive nations of Asin. In the neat place. Egyptian archio-
Ingy in the widest sense of the word, claimed 2t farge portion of
onr time and attention, an extensive ficld, already examued, both
successfully and diligently, by Wilkinson and Roesellini, which
they were enabled to do by neans of the inexhaunstible number
of separate objeets belonging to every-day life, still in presena-
tion, and by the 1epresentations of them wlich arefound in all
dircetions, far surpassing any other ancient tewains,

On that account it was still mare necessary to make a stricter
investigation, and 1o regard it from a higher point of view, mther
than accumulate a greater number of individual things, that,
notwithstanding, obtraded themselves on all sides, and” whichs,
besides, we collected in large quantities as materdal to work upon.

Lastly, geography and chorography, which travellers are es-
pecially eapected to promote, required to be more pecubarly
proseented. We must particularly mention here, that besides
the peculine investimtion of the pyrmmiditichls at Memphis, and
in the Faiam, which have been already alluded to, our records
of the ruins of towns and :  1ent monuments in the Nile coun-
trv. as far up as Senvar, i aaore perfect and exact than any
hitherto made.  With regard to the modern geographical names,
which must always be viewed in comparison with the ancient,
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1 have been most particular in obtaining the Arabic names, at
least throughout the district we traversed, in order to counteract,
as far as lay in my pover, the insutfarable confusion in the
names which are marked down. During the journey I made
special maps for the individual portivus of the eastern mountains
of Egvpt and the peninsula of Singi, and I collect- d geographi-
2l accounts from travellers concerning some remote distiicts
which we did not enter, and which are but Jittle knowns and 1
had geographical drawings made of them.  Our investigations
of the histarieal places in the peninsula of Sinat have wready
been aliuded to. - The discorery mentivned above, of the most
ancient Nilometer at Sanneh has added, ina remarkable degree,
aboto the history of the pha<ical conditivn of the Nile valley.  Since
it is quite evident, from the water just above the second cataract,
standing at that time twentytwo feet higher than at present, and
the height of the water in the “Theliaid beiug contemporancously
twelve w fifteen feet lower, that the fall of the Nale i the inter-
mediate couutry was thirty-five feet greater in those times than
it is now.  But this gradual lovelling of the bed of the river must
have had the most decided influence on the history of the culd-
vation of the valley and of the whule population, beciuse the soil
on the banks of the river in the district of Nubia, more especially
owing to the considerable sinking of the water, being inaceessible
to the natural overtlowings, was laid dry, and could only be irri-
gited with great ditficulty and imperfeetly, by means of aniticial
water-w hels.

Consideruble progress was made in the knowledge of the
African lainguages, by the investigation which I was principaily
cnabled to make in the southern part of our journey. 1 inquired
into and noted down as much of the grammar and vocabulary of
three Ianguagres as would enable me 1o give a distinet idet of
trem. First, Kongarn, spoken at Dan-1ar and the adjacent
countries, a central Afiican-Negro language.  Sccondly. the
Nuba language, which is spuhen in two chief diafects in one part
of the Nubiuu-Nile valley aml in the neighbuuring countries
situated to the south-west, and ulso appears to be derived from
the interior of Afijea. 1t had never hitherto been a2 written lan-
g, and 1 eolleeted together for the firt time a piece of written
Nubnn Jiterature, for 1 made a Nubian shieihb, who was perfeetly
fun iliar with the Arabic lagunge and writing, translate the
fables of Loeman, a portion of the Thousand and One Nights,
and the Gospel of 81 Mark, from the Ambian into the Nubian
tomgue, and write down, hevides, nincteen Nubian songs, sone of
of them in rhyme, some enly sy thuicai, and translz2te them into
Arabic.  Unfortunately, these precious pachetsy i the Nu-
hizn gospel, were Iost in Europe, with but litle hope of recovery.
The thind Janguage investignted by me was the Beg'a, which is
spohen by the Bischari vation, who dwell between the Lied Sea
and the "Nubian Nile.  This language oceupres an jmportant
position with reference to philology, siuce it seems to be a branch
of the original Asiatic stuck, of which the Afiican offsets may be
comprehended under the name of the Hamitic languages; and
is, besides, particularly interesting in cur study of the monu-
ments, beeause, mast probably, it was once the key to decipher
the ancient Ethinpian msaiiptions, nimnbers of which were dis-
covered by us upon the Ishad of Merie, and from that place in
the Nile valley as far down as Philke. These insaiptions me
written in sdmple characters, fraw right to left, and derive their
origin froan the pow erful nation of 1he Merekic Ethiopians, whore
direet descendanis we behold in the present Beg'a nations. By
comparing these kinguages with the other languages of Africa,
whichare already better known, T think 1 shall be able 10 sepa-
rate, according to fixed principles, these * Hamitic Janguages” of
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north and north-enst Africa (which may still be referred to their
native home in Asia) from the numerous other languayres of this
enigmatical continent; und 1 am now engaged in preparing th- se
philological investigations for special publication.

I must finally mention, among the results .f our journey, two
collections of inseriptions.  In the fist place, all the Greek in-
scriptions in the countries we travelled through were carcfully
sought ont, and impressions of them were taken upon paper; by
which Graeco-Egyptian archicology, aud more prticularly the
learned collections of inscriptions which have lately eacited such
lively interest, will probably be completed, confirmed, or justified
in a satisfactory manner.  Sccondly, in the peninsula of Sinai we
made as perfect a collection as was possible of the so-called Siyaitic
Inscriptions, which are: found engraved on the rocks in different
districts of the peninsuly, but principally in the neighbourhood of
the old town of Faran, at the foot of the mountain range of Scr-
bz, and at a resung-place of the caravans in Wadi Mokatteb,
situated further north, which is named after them.

We were only able casually to turn our attention to objects of
natural science.  Nevertheless T did not, however, negleet, espe-
cially during remote mountainous journeys, to collect specimens
of stone and ecarth from the more remarkable localitiess. We
not only visited the celebrated stone quarries in the chalk moun-
tains of Tura, in the sandstone range of Selseleh, in the granite
rocks of Assuan, and others situated in the Nile valley, but also
those alabaster quarries of El Bosra, opposite Siut, which were
discovereda few years ago by the Bedouins, in which Jast we found
a rock inscription frum the conmencement of the 17th dynasty.
They resemble those quarries of granite and brecciaverde at Ham-
mamat, upon the road leading from Qeneh to the Red Sea,
which have been worked from the earhiest times, and also the
porphyry and granite guarries at Gebel Fatreh (Mons Claudi-
anus) and at Gebel Dochian (Mons Porphyrites), in the Ambian
chain of mountaing celebrated in the Roman period. 1 had
also an opportunity of purchasing an interesting ethnographical
and natural history collection iu Alexandria, obtained Ly .
Werne duting Mohammed All's second expedition up the Nile,
which penctrated as far as 49 north latitude, of which an account
was published; and I received a valuable collection of Egyptian
fishes fer the Anatomical Museum in Berlin, from the celebrated
French physician, Clot Bey.

On some new Genera and Species of Cyatidea from the
Trenton Lisnestonc. .

By E. Bilings, Barrster at Law, Bytown, Canade West.

SECOND PAPER.
Read brfore the Canadian Inztitute, April Sth, 18534,
GENTS COMAROCYSTITES.

When deeply imbedded in the rock, and without the column,
anns, or ovanan aperture being visible, the fussil for which the
aborve generic name is proposed, might, upan a superficial exami-
uation, be readily mistaken for a coral.  When entirely sepaated
from the watnx, and not compressad, or otherwise disturted, it
hias the form aud general appearance of a large straw berry.

It is of an oval shape, the smaller end being the base where
the stem is attached, and the larger extremity the summit, in the
centre of whichi is situated the clungated mouth.  Two very yeung
speainens are each about three quarters of an inch in lengtls, and
a large one pressed quite flat and lving embedded in the rock

NEW GENERA AND SPECIES OF CYSTIDEA.

[1854.

about two inches.  The whale surfice is covered over with hexa-
gonal or pentagonal pits rounded at the bottow, exch ane of
which marks the area of a concave or deeply depressed plate.

Upon the upper joint of the columu stand three low but broad
pentagonal plates, with seriated edues above, These form a nar-
row cinculur pelvis, and are so closely united at their sides that it
is difficult to deteet the lines of division betsveen them,  Thae
are generally two rows of small irregulbar plates varying in size and
number, in different specimens, between the pelvis aud the com-
mencement of the regular hexagonal plates.

Resting on two of the small plates on the ovarian side is the base
of an upright row of four luge ones, the lowest of which is hep-
tagonal, the two nest six-sided, and the fourth pentagoual. From
the pointed apex of the latter the suture between two others pro-
cecdst1o the lower side of the ovarian aperture.  This arrangement
is well marked in all the individuals in which the posterior side
remains entire. It may therefore bo regarded as a permanent
character of the genus. A\ line drawn from the centre of the base
upwards along thesze four plates, through the centre of the ovarial
orifice, between the two arms hereafter to be described, and through
the mouth to the oppesite side of the swmmit, and thence to the
base on the anterior side, would divide the fosil into two equal
parts. It appears thus to have had 2 bilateral symmetry.

From each side of this upright columm of plates on the ovarian
side the principal plates of the body run round the fossil In 1ons
nearly horizontal.~ There are from ¢ight to eleven of those rows,
including the pelvie seriex

Near the summit is an opening closed by a valvular apparatus
of five or six triangular plates—probably the ovarian aperture.
In the specimen (Fig. 3) it is obtusely pentagonal, and threesix-
teenths of an inch in diameter.  In several other speciwmens thero
are six ovarian vihes, but in this there are apparently only five.
They all meet in the centre of the orifice and project a little out-
wards, so 1s to form a Jow dome-shaped prominence, through the
apex of which there is a small perfortion, which seems to be
formed by the truncation of the apices of all the plates.  This
perforation is not visible in the two specimens figured, because
1 these the upper portions of the plates are in 2 mutilated condi-
tion in this particular part, but in several others not so perfect, in
other respects, it ean be seen.

A similar provision is deseribed as forming a feature of the re-
productive orzan in several of the already known species of Cys-
tidne.  Of Spleronites Von Buch states, “ Lower down, Lut on
the same Lemisphere with the mouth, occurs a large pymmidal
orifice, cloced with five or more, rarely six valves, wiuch is the
ovatial opening . on the top of cach of these valves is a small oni-
fice piercing quite through the valve, and possibly the ¢ggs were
extiwded fiem these orifices, since the valves themelves me never
found open.”  (Quart. Jour. Geo. Soc, Vol 2, page 30.) At
Fage 39 in the sune aiticle in his deseription of Cryptocrénites
cerasus, he save, « The wouth is probascidiform, and covered
with very small plates.  The ovarial orifice is coveied with five
small vaives, rarely presenved, ammanged like a star, and in each of
the vidves is 2 small orifice open to the interior of the plates, us
in Spheronites, bug situated exactly in the middle of the valve, and
probably servirg for the protiusion of the eggs.”  Professor Hall
has abo fignned this small orifice in the ovarian prramid of Api-
ocystites cleqans.  (Pal. X. Y. Vol. 2, Plate 51, Fig. 13.)

Our foesil is closely allied 1o Spheronites, which are neurly
spherical evsiideaus ¢ verad like this by a great number of plates,
with the mouth also situated ¢n the suninit, and the ovarian
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aperture a little below,  That genus, however, was unprovided
with arms, and had six plates in the pelvis.  In this there are but
three plates in the pelvis, and besides it bears upon its sunnnit
cettainly three, it not four, luny tentaculated arms, — In other re-
spects it is nothing more than an elongated Spheroite.

The arms are each composed of a <ingle series of large oblong
Joints loosely articulated wpon each other.  From each jvint pro-
ceesds one longs nearly eylindrieal tentaceulunm, also composed of a
single series of short joints.  The large specinen, tig. 3, is deeply
buried in 2 piece of limestoue, awd s only one side of the arm is
above the switace, it cannot be deternmined whether anothier row
of tentacula exists on the other silde of it or not,

The tentacula are not perfectly exvlindrical, but compressed to a
sharp edge on oue side, and on cach side of this ridge a row of
obscurely visible pits eatends the whole length, as it here an
appendage of some kind had been fastened.

The other specimen (Fig. 1) is detached fiom the matrix, and
preserves its forin, with the exception of a very slight compression.
The summit shows the bises of three arms. Two of these are
placed close together on the edge of the summit immedistely over
the ovarian aperture, and the other upon the side oppoite. The
swnit is uot cireular, but elliptical, the paic of anus sanding at
oue end of the cllipse and the single armn at the other,

Professor Forbes has figured three Cystideans from the Bala
limestone of Shole’s Hook aud Reulas, with protuberances upon
their summiis very like the bases of the arms remaining on several
specimens of this species.  Of two of these, of the same species,
Caryocystees munitus, he savs, * They are both globular bodies,
nearly smooth, exeept for the markings referred 10, and especially
distinguished by theirsummits being crowned with four tubereles,
conneeted torether by riliges, 50 2s to form, as it wer, a turretted
wall and square fortification around the mouth.,”  (Memoirs of
the Geological Survey of England, Vol. 2, part 2, pagee 513, and
plite 21.) The appearmces exhibited by the fossils found here,
when compared with Professor Forbess fixnres, strongly induce
the suspicion that some of the English Cystidee were also pro-
vided with free arms.

It may be observed liere that Von Buch was of apinion that
the Cystiden were totally destitute of arms,  Voborth supported
the opposite view, and contetnled that they not only had arms
Jike the Crinoidea, but that they were in fact true Crinoids.
Afterwards several sprcies were discovered with flattened appen-
dages, which wore turned downwands from the swumit and at-
tached to the sidesy as in Glyptacystites multipora.  Another,
Prunocystites Fletcheri, was found at Dudley, i England, with
the remains of several long tentaculy, like these of the wenus
Plevrocystites.  Profesor Forbes deseribes it as « 2 siall ovate
evstidean, with 2 very lange stem attached, and presenting the
remarkable feature of possessing long temtacula, or filamentary
arms, not folded back and lodged in grooves, as in the sendo-
crinites and its allics, but progecting direetly from the oral aner-
ture, around which they appear to have been attached. . .
They appear to be analagots to the fingers and not the arms of
Pseudocrinites” (Mem. Geo. Sur, page 503 and 508.) The
specimen (fig. 3) is probably the first ever discovered with 2 true
tentaculated anm rising free from the summit. It is not, however,
on account of its being furnished with free arms a Crinoid.  In
animals of this latter onder the ovaries are said ts have been borne
aloft upon the arms and the eggs protected by the tentacula until
the proper time amived for casting them off; but in the Cystidea
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the organs of repraduction, accarding to the opinions of many of
the best natwialists, open ont to the exteriar thiough the huge
aperture in the side beneath the sununit,

It has been stated that the sununit of this fusil is elliptical, and
that a puir of arms stands at one end of the ellipse, 2ud a ~ingle
arm at the other.  From the single arm a deep grovve now fitled
with dark caleareons matter is seen in the specimen (Fig. 1) to
etemd 10 i point between the other twe. This is without doult
the mouth, It follows the major anis of the ellipse, and is there-
fore clongated in an aunterior and posterior direction, that is to
say, it evtends from a pomt directly over the ovarian aperture
struight aeross the st to the opposite or anterjorside. There
is some evidence to show that from the ends of the mouth
wrooves extemd up the arms on the inside, as in the Crinoids; but
the specimens are not sufliviently cleared of the matiix to deter-
mine this point with certainty. -~ Neither do they show positively
that in any ease there were only thiee arms. It appears to me
that there must have been a pair at cach end of the mouth, and
that in some instances one of them has either been removed or
cannot be seen.  In the large speamen fimmed the arm is well
preserved, but the upper part above the ninth joiut is buried in
the stone, so that its Jength cannot be determined.

On the right of the cunmnit of the specimen Fig. 3 the impres-
sion of the other arm of the pair remains,  These two arms
appear to be piaced further apart than in seme other specimens.

The column is round, and composed of thin juints, so that it is
nearly smooth, or only surrounded by very small rings close to
ceh other.

Many specimens of this fossil in a more or less fragmentary
condition, e been found by different persons within the last few
years in the Trenton limestone of this locality, generally along the
water's edue from the Ridean fidls to the Chaudicre.  As neither
the pelvis nor anus were preserved in any of these that came within
my observation, 1 alwavs supposed them to be portions of a new
species of Spheronites, judging from the great number of plates,
At length, in the month of June last, T had the good fortune to
disrover the magniticent specimen (Fig. 3) in a plice where it is
strangge that it had not been previously detected. A large pic-
nic party once assembled on thisspot, and, as 1 am informed, the
gentlemen and ladies danced upon the level surfuce of the lime-
stone rock without discovering the sleeping form of this ancient
inhabitant of the old Silurdan ocean.  This was ten years ago, and
it is possible that during the period which elapsed the fossil be-
cane more exposed by the weathering of the matrix.  Duringy
the last autumn 1 collected several others, not so perfeet, but eahi-
Liting parts not exposed in- Giis specimeen, . Fige 1 was found in
the month of November last, by Mr. W. S, Hunter of this place,
from whom I provured it.  Nearly all the specimens that 1 have
seen are unquestionably of the same species as this Fig, 1, and I
hive therefore selected it as the typiead form. From its shape
snd the appearance of its surface, 1 beg to suggest as a name for
the genus, Comarocystiles, from the Greek wopapor—2 straw-
berry.  Its charmcters may be concisely summmed up as follows:—

GENUS COMAROCYSTITES.
(Greek wopagor, arbutum, and xvorig, vesica.)

Bady ovate, the smaller extremity being the base, pelvis small,
of thiree plates nhove which are from cight to dleven rows of
Plites, mostly heazwonal, ovarian aperture near the suumnit, elosed
by a valvular appamatus, mouth apical, arms free, composed of a
single series of jomnts and bearing tentacula, coluwn round.
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Comarocystites punctuatus.
Fiz. 1.

Fig. 2.

¥ig. 1. Side riew of @ specimen separated from the matrit. a—position
of the orarian gperture.

Fig. 2. The summu showing the direction of the suppused mouth sith
Tespect 1o the ovarian aperture.

Fig. 3. 4 largc speamen of Cumarocystites puncluatus, relaining an arm
and several entacula.” The dotted lines on the right show the impres-
sion of another arm.  The plates of the ovarian aperture are restored
1 the figurc.  They are shattered in the specimen.

Thegeneral form of this species issomewhat oval, projecting largely
on the ovarian side. Its ereatest expansion is near the summit,
whence it tapers 1o apoint at the base of the diameter of the column
oralittle Jonger. The plates are deeply depressad in the centre,
and thus the whole surface is covered with almost hemispherical
pits, except near the base, where the sinall plates are but slightly
concave.  The surfaces af the plates are covered with small oblong
punctuations.  1f lines be drawn from the centre of each plate to
each of its angles, they will divide it into as many triangular
spaces as it has sides.  All the ollong punctuations in each of
those spaces will be found parallel with cach other, but not with
those of the adjoining spaces. They are arranged in rows paraliel
to the sdges of tho plate, and the greatest axis of each pore is at
right angles to the suture.  In this respect they correspond to the
striation usually seen on the plates of the Cystidie, which gene-
rally eross the sutures at right angles from the contre of one plate
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to that of anather.  They do not penctrate but to a short distance
below the surface, and when the plates are weather-worn they
disappear altogether.  On each of the ridges which mark the po-
ritions of the sutures between the plites, there is a single row of
those pores which penetrate deeper, and are xeen after they have
been worn away from the interior of the plates.  Nearly all the
specimens have this character of surface.  In the large one, how-
ever (Fig. 3), a small space in the depressed centres of each plate
is smouth, and from the border of this space Jammellar ridges
eross over to the adjoming plate.  These ridges are divided by
other ridges crossing them parallel with the sutwmes.  The effeet
produced i- nearly the same. Near the ovarian aperture, also, in
this specimen, from the bottom of cach of several of the cavities
arises 1 rough tubercle to the height of the surnounding ridzes.
Other individuals ditfer slightly in their surface markings, but
perhaps only suflicient to constitute varieties.  "Lhie specimen, Fig.
3, Is crushed, and does not exhibit the true natural shape. A very
large specimen pressed quite flat, and lying on aslab of limestone,
has a portion of the upper side removed, so that the interior sur-
face of the side below caun beseen.  The plates are thus found to
be on their inside elevated in the centre, and covered with strong
rounded ridges, radiating to the centies of the sides.  They do
not extend to the centres of the plates, but cross the furrows made
on the inside by the clevation of the borders of the plates on the
outside. The pelvie plates are low, broad and serrated on their
upper sides. They are so firmly united to the upper joint of the
column and to eacis otiter, that it is difficult to detect the division
lines between them,

GENUS AMYGDALOCYSTITES,

This very curious and beautiful Cystidean differs from the for-
mer prineipally in the mannerin whicl the arms are constructed.
They are not free or springing upwards like the arms of a Crin-
oid, but consist of a short row of calearenus joints crossing the
summit, and extending a short distance down the sides.  From
each of these joints « long tentacle arises, similar to those of the
Iast species,  As the specimens are deeply embedded in the rock,
very little can be said about them at present  The most perfect,
Fig. 4, much resembles an alinond, and T therefore propose for it
the generic name Amygdalocystites. 1ts characters, so far as they
can be determined, are as follows :—

Body ovate, pelvis of three (1) plates, above which are cight or
more rows of phites, completing the cup, ovarian aperture near the
summit, closed by a valvular apparatus, arms composed of a row
of joints crossing the summit and articulated to the surface, each
Joint bears a tentacle, column round and of thin joints, mouth un-
known.

Amygdalocystites florealis.
Fig. 4.

Fig. 5.




1854.] NEW GENERA AND

Fig. 4. A specimen rwith a part of the arm, ovariun aperture, and four
Jonts uf the column. Nurfuce charactor of the plutes not well prescreal.

Fig 3. A Lragment from the same slub, showing the markings of the

plates and three of the tentacula.

Fig. 6. A aingle plate.

In this species a low rounded tubercle is situated in the centre
of exch plate, from which ridges radinte to the angles.  These
ridges are scarcely clevated above the surfice, where they leave the
border of the tubercele in the centre of the plate, but increase in
width and height as they depait fiom it. They are sharp above,
and attam thetr greatest clesation at the angle of the plate.  The
ovarinn apentare is situated close to the arm near the summit, and
appois 1o be formed of dix triangular plates.  The short fragment
of the columu which remains is composed of four joints about the
sisteenth of an inch in thickness The fingmant, Fig. 5, shows
the form of the plates and thice of the tentaculs attached to the
am. The renminder of the specimen is concenled.

Amyydalocystites radialus.

Fig. 7.

Fig. 8.

/)

Fig. 7. Dart of the body and column of a specimen.
Fig. 8. .1 plate enlaryed.

This specimen consists of the lower part of the cup, and about
one inch in length of the columnof a Cystidean, which will probably
e found to belong to the same genusas the lt.  The plates are
somew hat convex exteriorly.and ormamented with strong rays,which
extend from the centreto the angles. At the base & lange sia-sided
pelvic plate is seen resting on the column.  From the width of
this plate in proportion to the size of the column, it appears that
the pelvis is formed of three plates.  The column is round and
smooth, The impression upon the stone shows that this indivi-
dual was of the size indieated by the dotted line in the figure.
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Amyydalocystites tenuistriatus.

g 9.

Fig. 9. 4 epecimen separated fron the matrix, lut erushed quite flat, und

broken anto three puees.  a—the ovariar aperture.

OFf this speeies | have only the single specimen figured. The
plates are elevated aud swooth it the centre. A low rounded
ridge proceeds from the smooth space to each angle.  Between
thee ridges fine strize cross fiom one plate L the other, at right
angles to the sutures.  The pelvis consists of three broad penta-
gonal plates.  The column is round, aud formed of very thin
plates. The ovarian aperture is nearly on the top of the summut.
Neither arms nor mouth have been observed.  The specimen is
separated from the matrix, but crushed quite flat, and broken
across in two places. .

These three last described species appear all to belong to a
genus ditferent from Comarocystites, and I have therefore dis-
posed of them as above, provisionally. When more becores
known about themy, it may be necessary to make another amange-
ment.

Agelacrinites.

Fig. 10.
§

Fig. 12.
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ig. 10. Partly restored fignre of Agelacrinite from the Treaton Umelone,
Dytown, a—suppescd ovarian aperture.

Fi

. 11, Plates surronnding the mowth, under side.  These plates have all
an clevated horder on the side next the mouth, deow, caused by the
bending down of the plate, as seen in Fig. 12,

Fig. 12. Vertical scction throwgh the mouth.

This genus has been Iong known in Europe by a single speci-
men discovered about thirty vears ago at the Chauditre Falls in
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this vicinity, by Dr. Bigsby, and by him taken to England.  An-
other specimen was found by Mr. Gibbs (of the Geological Sur-
vey of England), near Yspetty Evan, in North Wales, in a mass
of schistose rock, from a quarry associated with the Bala limestone,
a formation which has furnished many species of Cystidea, and
which appears to occupy the same palaeontological level as the
Trenton limestone. In describing the last mentioned specimen
Professor Forbes states :—

“ One of the most remarkable Cystideans as yet discovered in
British strata is a fossil which rewarded the exertions of the col-
lectors for the Survey in North Wales during the summer of
1847. It is a hemispherical, many plated, spheronite-like body,
but presenting the striking characteristic of possessing five ser-
pentine grooves, radiating from its mouth, and occupied by as
many appressed arms.  Within one of the compartments formed
by the surrounding arms is an ovarian pyramid. Thus it exbi-
bits characters which in some degree link the very different types,
Pseudocrinites and Spheronites.

« Although no similar European form had been described by
any author, its aspect immediately called to mind a remarkable
American fossil, figured and described by Mr. G. B. Sowerby, in
the second volume of the Zoological Journal.”  The body in ques-
tion was discovered by Dr. Bigsby in Canada, and Mr. Sowerby
describes it as follows:—

«Upon examination of this fossil, we do not immediately re-
cognise its affinities, for it bears so near a resemblance to the arms
of an Asterias lying on an Echinus; we think, however, judging
from the want of ambulacra, that 1t would be properly placed
among the genera of the Asteriade. At the same time, its vici-
nity in general form to Say's family of Blastoidea renders it doubtful
whether it ought not to be considered as a connecting link to be
placed between the two families of Crinoidea and Blastoidea,
and thissuggestion obtains support from the apparently lateral situ-
ation of the mouth, in which it resembles some of the Crinoidea.
This suggestion, however, involves the following consideration,
namely, whether those rays in the Blastoidea, which, by Say, are
called ambulacra (a term commonly applied to an apparently cor-
responding part in the Echinida), really serve the same purpose,
or whether they be not arms, as in the other Crinoidea. And 1
venture to assert that there is nothing, either in their position or
form, that militates against such an idea.

«1 hope the following deseription, together with the figure by
which it will be accompanied, will serve to give as correct an idca
of the fossil in question as can be conveyed without the actual
examination of the specimen.

«The general form, as far as we can judge from the specimen,
in which none of the lower part is preserved, is a depressed sphe-
roid, and it does not appear to have naturally any angular promi-
nences, though, owing to the circumstance of its being divided
into five sections, it might possibly be very obtusely pentagonal.
It appears to have consisted of a number of irregular partly im-
bricated, crustaceous plates, and its upper half is divided into five
sections or compartments, by five equal arms, which diverge from
the centre, and are curved all in the same direction.

“The compartments are not equal in size; in the largest of
them, and near its centre, is placed the mouth, which appears to
have been surrounded by two or three rows of very minute, im-
bricated, crustaceous scales; the arms, five in number, all dimi-
nishing to a point at their outer extremity, and having their upper
portion elevated above the body, seem, however, to be attached
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to it by their under side, and indeed partly bedded in it; each one
is divided into two equal parts by a longitudinal groove, and each
of these parts is again divided into a number of segments by trans-
verse and deep grooves, which are close set, being about half their
length distant from each other. I cannot ascertain whether there
is any natural opening in the centre or not. The whole is changed
itto crystalline carbonate of lime, coloured by iron rust, and it
lies upon a mass of limestone, containing a mass of Encrini and
Madreporites; a single spiral univalve is also to be observed.
From the Falls of the Chaudiere on the Ottawa River in Lower
Canada.”

In reference to these remarks of Mr. Sowerby, Professor Forbes
observes i—

« Although the true affinities of this curious fossil are not re-
cognised in this description, and many of the parts misinterpreted
(as, for example, the ovarian pyramid is regarded as the mouth),
still there can be no question, especially when the characteristic
figure which accompanies the paper is examined, of its true posi-
tion being among the Cystideans, and of its being generically
allied to the British fossil we are about to describe.”— Mem. Geo.
Sur., Vol. I, p. 519.

In one locality near Bytown in the Trenton limestone I found
seven specimens of the fossil above described by Mr. Sowerby
lying near each other, within a space of four square yards
in extent, and partially imbedded in the surface of a stratum
of limestone.  Along with them were three new species of encri-
nites, the Cystidean last described, several tribolites, and a great
quantity of the coral Chetetes lycoperdon. I succeeded in clear-
ing from the matrix one specimen, consisting of three of the rays
and four sides of the mouth, so that both sides of the shell can be
seen.

It shows an important character not previously observed, and
which appears to affect the zoological rank of the fossil very
materially. The rays are not grooves for the reception of arms,
as has been supposed, but appear to be ambulacra, resembling those
of the Echinude.

They are composed each of two rows of oblong pentagonal
plates, and are perforated between the joints by two single rows
of very large pores, which open out on the interior in the same
manner as on the exterior. The mouth is large and five-sided,
as shown in the figure. The supposed ovarian aperture consists
of aspace between two of the rays, covered by a number of plates
much smaller than the average size. They form an elevation, the
apex of which has been shattered, so that it cannot be determined
whether there was in this place an ovarian pyramid or not. This
part is only preserved in one of my specimens, and it is from this
that I have drawn the corresponding partin the figure. Another
specimen shows the plates on the other side except in the
centre, where there appears to have been a round opening three-
eighths of an inch in diameter. It is much distorted, However,
and the plates are obscurely seen, so that nothing can be asserted
concerning it with certainty. In this one, also, it is remarkable
that the rays turn to the right instead of the left, as in all the
others. .

The figure given above is a restoration, showing the structure
of the fossil, as seen in the specimens in my possession, one of
which is nearly as perfect as the figure itself.

All the appearances about this fossil negative the idea that
these grcoved rays were occupied by arms.
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The grooves for the reception of the bhinchial appendages in the
Cystidea are shallow exemvations in the surfice of the regular
plates of the body, and m Glyptocystites mndtipora, when the
arims are removed, it would not be suspected from any indication
remining after the specitmen has been styehtly worn that they had
ever exasted.  In this fossily honever the rdial furrons, supposed
to be the grooves for arns, e formed of an arrmgement of special
plates, which constitte at the sume tine a pit of the generat
corvering of the budy,

True arms have an ambulaeral and an antambulieral side¥
If the latter were placed dowuwainds, wsting on the bottom of the
grooves, as is the position of the arns in the genera Preudoeri-
nites, Glyptocystites and others, then it woulld closc i those pores
in the rays, and they would be useless. Buat of, on the other hand,
the ambulacml side of the arn be placed dowowards, then all its
own pores, if any, would either e closed or else open ouly into
the interior of the body through the apertimes of the grovves be-
neath.

Neither do those apertures in the rays appear to have been the
openings of alimentay canals tor the nourishment of 1ons of
tentacula placed on the rays, like the tentacnla which fringe the
borders of the preudambuiactal-ticlds of the Pentremites.  Their
great size seems to preciude this dlea, and mmin on the under sude
of the ray there are no traces of that peendar tubular or reed-like
apparatus (Lokren Apparate), deseribed by Koemer as existing
beneath the pseudambulaera.f

Each my terminates at the mouth in a single plate, which
forms one side of the mouth.  When viewed from the under side
these tive terminal plates are seen to be pentagonal, and touch
cach other, as seen in Pig. 110 But onthe upper side the sutures
between them are concealed beneath five other plates placed upon
them, and which form five clevated corners at the angles of the
month,  The pores whieh, in the 1ays bevond those plates, maho
their way betwedn the juints, here seem to penetrate through the
margins of the upper terminal plates, and one exactly over the
corner of the mouth is laroer than the others.  In the body of
the rays the pores can be clearly seen on the underside, but I can-
not ascertain whether those on the upper seties of the ten oral
plates penetrate to the intetior or not.

When these new clhitructers are compared with those of Agelu-
erinites, the fossil certainly seems to constitute a ditferent genus.
Profescor Hal defines the genus Hemicystites as follows i—

“ Body circular, depressed at the margins, centre elevated, com-
posed of an unequal number of imbricating plates; arms five, ad-
hering, radiating fiom the centre, and composiid of a double series
of alternating joiuts; an ovarizan orifice closed by triangular plates:
an oral and an anal orifice, with a porous tubercle near the apex.”
Pal. N. Y. Vol. 2, page 245,  lle afterwards says in a note at
page 355 of the same work, =This genus is apparently identical
with Agelacrinites of Vanurem, the description and figure of
which I had overlooked at the time this volume was written.”

If we take the above description of the genus Femicystites as
a definition of Agelacrinites, then the fossil now under cousidera-
tion cannot readily be determined to be a species of the latter

% « Arms are free radii wth an ambulacral and antambulacral
side.” J. Muller. On the Structure of the Echinoderms.  Aunnals of
Natural History, January, 1854, page 8.

t Sce Roemer.  Monographic der Fassilen Crinoiden familie der
Blastoideen und der Gattung Pentatrematites im besondern; page 19,
Taf. 1., 2, 6.
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genus.  The difference in the position of the mouth in the two is
quite suflicient to separate thenn i our specimen, the rags pro-
ceed as it were out of the mouth, wherens in dyelacrinites the
wouth is situated on one side o the apex in one of the spaces
between two of the rays.

It may be that dyclacrinites is the young of this specics.
Abont six vears ago, Dlound o fosil almost “exaetly like that
fizurcd by Vanusem, and Jast summer on the same spot a frag-
nient of one of the ravs of a specimen of this large hind. In the
fali of 1832, I discoverad another, also like Vanusem's fossdl, on a0
stratwm of limestone, which projected from beneath another, and
last spning, on returning to the place and removing the upper
Laver, amd about three inches of <hale, the seven specimens above
mentioned weie disclosed, with a prodigious number of fussils of
other species,

Neither of the small specimens me in my possession, but judg-
ing from Vinusem's figure and Professor Hal's deseripton of
Hemicystites, and also from recollection of the structure of the
fossity, T hase no doubt but that they are Agelucrinites. 1t so,
then the citenmstance of theit having been found in two instances
in association with the kuger orgamss, points to the conclision
that they ave the vouny of the latter.  clgclucrinites may there-
fore by, as Profussor Hall has suggestad, * the embryonie condi-
tion of a higher vrganization.”

If we regard these two forme found here as distinet species of
Cyatiden, then thawe are certainly twelve species of this eatinet
order imbeddal in the Tranton lmestone in this locality, for be-
sidex those deseribed in these two papers, there e the tfragments
of two others.  Oue of these [ have uiten met with in detached
plites, containing alf of a pectinated 1themb, wnd of the other I
liave 2 fragment of one side, consisting of about twenty plates.
That they are paits of Cystideans there can be no doubt.

There are also several specimens of Pleurocystites, which appear
to be diflerent from those desenibed in the fint paper.

These new fossils were all discovered in the upper one hundred
feet of the Trenton limestony, associated with between twenty-five
and thirty new species of Crinvids, some of them beautiful forms.
They belong pinvipally to the genera Helerocrinus, Glypto-
crinus, Homocrinus, Lecanocrinus, T'hysanocrinus, and two
or three new wener. The heads are mostly erushed, but sufhi-
cleutly petfect to make out the foom and arrangement of plates,
It wiil be no doubt useful to those examining the rucks of the
Qutawa, to hnow thit nearly ail the smooth round columus of
Crinoiden, so abundant, may be referred to two fine species of
L hysanocrinus.  This enciinite has & branching root and a
round, smooth, straight column, which, for a few inches below
the head, becomes annulated by alternately larger and smaller
jointsy, as shown in the fragment of the stem seen attached to the
figure of 70 Liliformis, in the 24 volume of the Paleoutology of
New York, Plate 42,

Nearly all the large moniliform columns are those of several
magnificent species of Glyptoerinus, of which I have the heads.
1 believe that the disecovery of two species of Lecanocrinus is the
first appearance in our strata of Crinvidy, with three plates ounly
in the pelvis, so low down in the serics as the Trenton limestone.
These 1 found during the 1onth of November last,

The Castidea deseribed in these two papers, although different
even in genus, when viewed altogether as a group, resemble those
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of the Bala limestone and the Lower Silurian of Russia and Nor-
way. Thus Pleurocystites is in gencral appearance like Hemi-
cosmites; Comarocystites,and Amygdalocystites,closely resemble
Spheronites, while our large supposed Agelacrinite is almost iden-
tical with A. Buchiunus of the Geological Survey of England from
the Bala limestone. In its open ovarian aperture and in the form
of its pectinated rhombs, the genus Glyptocystites is similar to
the Russian Echino-encrinites, but widely different from that
group of species of the latter genus found in the upper Silurian
rocks of Dudley.

The Bala limestone seems to be the equivalent of the upper
part of the Trenton formation, judging from the general aspect of
the Cystidea and the numbers in which they have been found.
There is thus near the base of the lower Silurian a Cystidean zone
which has been traced half round the world from Upper Canada
to St. Petersburg.

That these two formations (the Bala limestone and the upper
part of the Trenton) lie in the same geological horizon, is further
borne out by other fossils.

At Knockdollian, in Ayrshire, Scotland, in racks which Pro-
fessor Sedgwick places in the lower Bala, and therefore below the
Bala limestone, great nnmbers of Maclurea magna are found to-
gether with Murchisonia angustata. At Aldeans (also lower Bala)
Macluera magna, and, it would appear, M. Loganii occur. On
the Ottawa both these fossils are found occupying the same posi-
tion immediately below the beds of Cystidea, as they do in
Europe.

When we consider the restricted vertical range of M. Magna
everywhere in America, it is not likely that in Europe it should
be found in another formation, and it is therefore highly probable
that the Scottish Silurians in which it occurs are the equivalents
of the Chazy, Birdseye, Black river, and the lower part of the
Trenton.*

On some Points connected with the Early History of Rome.

By the Rev. E. St. John Parry, M.A., Professor of Classics, University
of Trinity College, Toronto.

Continued from page219.
O~ tHE Itsviaxy Lancuaees.t

In the former part of this paper I considered some questions
connected with the ethnology of Ancient Italy. We found the
area of the peninsula originally occupied by Umbrians and Opi-
cans, combined in different degrees with Pelasgians from the
north-east. In Etruria these Pelasgians had established themn-
selves as a distinct nation, in possession of an empire which the
Umbrians could never throw off.  Iu Latium, also, another family
of Pelasgians had scttled themselves; while a mixed population
of Oscans and Pelasgians extended to the very south of Italy.

* See British Palmozoic Rocks, Sedgwick and M<Coy. List of
Fossils, page 851; and Quart. Jour. Geo. Soc., vol. 7, page 176,

t In preparing this part of my paper for the Canadian Journal, T found
that it ‘would be necessary, in order to do justice to the question, to enter
more fully into the details of the early Italian languages than I had been
able 1o do in a short lecture. "The publication of these pages lias been de-
layed in consequence of unavoidable engageinents.
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Thus, independently of a Keltic substratum—which has been )
with much reason assumed—we have this admixture or °
juxtaposition of Umbro-Oscan and Tyrrheno-Pelasgian tribes
constituting the population of ancient Italy. At the early dawn
of history we saw foreign tribes gaining a footing in Italy on the
north and the south; on the norththe Rhetian tribe of Rasena
or proper Etruscans; on the south, the maritime colonies of an-
cient Greece. And at this period of Etruscan invasion, we found
a young state on the banks of the Tiber, which, together with
the rest of the Latin name, after a period of humiliation, suc-
cecded in driving back the tide of Etruscan invasion beyond the
banks of the Tiber.

We now pass to a consideration of the languages of ancient
Italy, and of the earliest form of the Latin language, as an im-
mediate compound of Umbrian, Oscan, and Etruscan elements.
Latin is above all ancient languages a composite of many discor-
dant elements. The philologer traces in it remains of an old
Keltic element on the one hand, exhibiting itself in the Umbrian
language, as preserved to us through the Kugubine Tables. The
connection between these fragments and even our modern Keltic
languages is so striking, that Professor Newman has considered
himself justified in claiming the old Umbrian as a member of
the general Keltic stock, or rather, to use his own words, “in
extending the term Keltic so as to embrace this Italian tribe.”
(Regal Rome, p. 17.) The connection between the old Latin
and the modern Gaelic is well shown by a comparison of their
vocabularies, as instituted by Newman. (Regal Rome, pf. 19,20,
61, &c.) An examination of the ancient Umbrian and Sabine
words exhibits many striking points of resemblancé to the cor-
responding words now in use in Welsh and Gaelic tribes: and
it is, morcover, stated, as the result of a careful study of the
affinitics of these languages, that the words thus connected, while
occupying in Latin an isolated position, appear in the Gaelic
languages in the midst of cognate families. "These considerations
tend to show us that in one element of the Latin language, de-
rived from the Umbrian population, we recognise a'm?mber .of .
the same widely-spread Keltic tongue, which is still in use in
Wales, Scotland, and Ireland.  One point in Professor Newma}\’s
classification may admit of a doubt. He considers the Sabine
language as generically identical with the Umbrian. No doubt
the Sabine people were originally an Umbrian race, but yet we
find them, at a later period, certainly as distinet from the Umbrian
nation in general, as from the Oscans and Latins on the other
hand.  These Sabine conquerors, by a not uncommon fate, re-
ceived their language from the conquered Ausonians; and the
union of these two tribes is philologically represented by the Sa-
bello-Oscan language, as preserved in the Bantine Table, the
Cippus Abellanus, and the bronze tablet of Agnone. While,
then, we admit the original affinity of the Umbrian and Oscan
nations, we must be careful, at the same time, to recognize the
historical existence of a secondary nation, formed by the agglu-
tination of the Sabellians and the Oscans. It is a remarkable
fact that no strictly-called Sabine inscriptions exist: all the indi-
vidual words claimed as Sabine, with a very few exceptions,
being found in the Oscan inscriptions, These facts will Justify

t See Donaldson’s *“ Varronianus,” ch. 1, §10. In revising this part of
my Lecture, I have had the advantage of consulting the ¢ Varronianus,”
which contains abundant materials for the discussion of the interesting
questions connected with the carly nations and langnages of Ttaly. Itis
gratfying to find that the views which [ bad idependently put forwaid, in
confirmation of Niebuhr’s hypothesis of the relation of the Rasena to the
Gothic family, are maintaincd by such an authority as Dr. Donaldson.
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us in treating the Sabello-Oscan as a separate language from the
Umbrian, though not on the same level with it, as a pure speci-
men of an original Italian tongue. (See Varronianus, chapter

IV, § 1)

Again, in the Roman language, we find many traces of an
element derived from Etruria, and exhibiting a direct connec-
tion with Pelasgic idiom on the one side, and on the other with
the oldest Low German or Scandinavian dialects. This is a part
of our inquiry which will be attended with espécial difficulty, in
consequence of the imperfect state of Etruscan philology, and
the deficiency of materials upon which to base a general conclu-
sion with any likelihood of complete truth.

Lastly, we have still preserved to us some interesting remains
of the old Roman language—the offspring of the Umbrian, Os-
can, and Tuscan-—as it was in its rude youth, before the influence
of Greck literature had melted down the rugged Saturnian
verse into the flowing cadence of the Homeric hexameler.
Macaulay, in his preface to his exquisite Lays of Ancient Rome,
has shown how the old literature was extinguished under the
growing prevalence of foreign fashions. The consequence is,
that our preserved remains of genuine early Roman records are
but scanty, and relate chiefly to religion and law. The language
of the Scipios, as exhibited In a series of famous epitaphs, differs
but little from the classical style of the Augustan age, and shows
that we are drawing near {o a period when the conquered Greek
had re-conquered %is savage conqueror; and the triumph of
Athenian verse and Athenian art had showed that Greece was
still to rule the mind of the world, though the Roman sword
might hew its way to a grander empire than Pericles had ever
dreamed.

It will be interesting to examine in detail some specimens of
each of the component elements of the Latin language, as well
as of the earliest form of the Roman language itself. Such an
investigation will enable us to trace the affinities of the present
classical Latin language; while, at the same time, we shall obtain
some insight into the civil and religious character of those an-
cient tribes from whom sprung the conquerors of the world—
the ancestors of Cicero, Virgil, and Livy; of Scipio, Ceesar, and
Pompey.

I. Tue UmBriaN LANGUAGE.

The Eugubine Tables, which present us with a specimen of
the old Umbrian language, were discovered in the year 1444 in
the neighbourhood of Gubbio (the ancient Iguvium). On the
mountain which rose above the city stood the temple of Jupiter
Appenninus—whence the city derives its name: Iguvium,
Umbrian Jiovium = Jovium == Aoy, Alos wénis.  The Tables
relate chiefly to matters of religion. 'The elucidation of these
memorials of this indigenous Italian language is due to the ex-
ertions of Lepsius, Lassen, Aufrecht, and Kirchoff, from whom
the chapter in Donaldson’s Varronianus is mainly compiled.
Within our present limits we must content ourselves with a brief
selection, suited to show some of the characteristics of the Um-
brian Janguage. The following passage is taken from the first
Eugubine Table, as quoted by Donaldson, who supplies the
translation of the original into Latin:—

Umbrian Inscription. Latin Translation.

Tab. 1, a.

2. Pre-veres treplanes, 2. Ante portam Treblanam

3. Juve Krapuvi tre [f] buf | 3. Jovi Grabovio tres boves
fetie, arvia ustentu, facito, arvini ostendito,
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4. Vatuva ferine feitu, heris | 4. Fatud ferind facito, vel
vinu, heri [s] puni, vino, vel pane,

5. Ukriper Fisiy, tutaper Iku- | 5. Pro monte Fisio, pro civi-
vina, feitu sevum, tate Iguvina, facito severe,

6. Kutefpesnimu; arepesarves. | 6. Caul:e precator, adipes ad-

vehens.

The inscription is thus rendered into English by Donaldson:
“ Before the gate by which the treble enter, saciifice three oxen
to Jupiter Grabovius, offer up the hard fat, sacrifice with unsalted
meal, either with wine or bread, for the Fisian mount, for the
city of Iguvium, sacrifice reverently, pray cautiously, holding forth
the soft fat (of the victims).”

In this inscription it is easy to recognise the original of many
Latin words. It may simplify the proof of this fact if we exhibit
the Umbrian words with their corresponding Latin representa-
tives in a tabular form, while we refer to Donaldson’s elaborate
criticism for a more complete analysis of their forms:

Umbrian. Latin.
pre. pree.

veres, abl. plural of [foribus.

verus.

treplanes. trebla. Noticed by Cato (R. R. c. 135)
as u rustic carriage. The
gates are designated, as in
other cases, with reference
to the species of carriage ad-
mitted at them.

Krapuvius. Gra-bovius. May be compared with Gra-
divus, but the etymology is
uncertain.

Etymologists are uncertain
tre -res or tribus whether to refgr these wox:ds
buf. .' to theaccusative or ablative

uf. Joves or bobus.

case. Both constructions
would be admissible.

feitu (or fetu). {acito. Compare ditu for dicito.
arvia. wrvina.
ustentu. sbstineto. The old Latin for ostendito.

‘atud farind.
vel vino vel pane.

vatuva ferina.
heris vinu heris
puni.

IIeris derived from Sanserit
root hir, n hand=particle of
choice. So vel, from root of
volo.

Ocris occurs in Greek Irpis.
Hence the names of some
Umbrian towns Ocriculum
and Interocrea.  Fisius=—=
Fidius Sancus, the old Ita-~

lian name of Jupiter.

‘procivitate Iguvinéi.| Tota (tuta)connected with the

adj. totus, the idea of a city

being that of completeness.

So the Greek =éais con-

nected with wdavs.

ocriper Fisiu. oro monte Fisio,

tota per Ikuvina,

severe. caute.
adipes advehens.

sevum. kutif.
adipes arves. In both these words tho prep.
ar.—=ad appears, as it com-
monly does in familiar Latin.
The termination eis or es
appears to be that of the
Umbrian participle.

The remaining materials of the Umbrian language are {ole-
rably copious, and have enabled philologers to form a fair con-
jecture of the declensions and conjugations. of the nouns and
verbs. The specimen already given is sufficient to show us the
main points of resemblance between the Umbrian and the fami-
Jiar Latin; though it must be confessed that the difficulties still
besetting an explanation of the Umbrian philology must lead us
to be cautious in applying these investigations to the support of
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any theary as to the extent of Umbrian influence in the forma-
tion of the Latin tonguo.

II. Tur Sanpeiio-Oscay Laxouvascs.

The langunge of the ancient Oscnras and Sabellinns, consisting,
in ull probability, of a fusion of the Umbelan Sabines with the
" Oacan population whom they conquered, is preserved in several
vemarkable remaing,  The wmost isnpostant of these is the Ban-
tine Table. 'This document, which seems to havo reference to
the Apulian city of Bantia, mentioned in the inscription, was
discovered in the year 1703 at Oppido, on the borders of Lu-
cania. It consists of thirty lines, more or less incomplete, and
is in conseguence ouly partially decipheved. The neat fragment
of importance is s stous tablet known by the name of the Cippus
Abeltanus,  This inscription seems to have referred to an agsee-
meint ‘between the neighbouring Campanian cities Abelln and
Noal. Its adventures are curious. In 1685 it was removed
from Arella Vecchia to the modern village of that name, where
it remained in use as a doorstep until 1745, when it was
remarked by Hemondini, a profussor in the Episcopal Seminury
at-Nolu, and by him conveyed 1o the Museum in that seminary
about 1750, The bronze Tablet of Agnone, the most recent
contribition fo our keowledge of the Oscan langtage, was dis-
covered at Fonte di Romito, between Capracotta and Agnonen,
1848, 1t is, however, merely u series of dedications to ditferent
deities and herocs, and therefore does not add much to our vo-
cabulnry of the Sabello-Osean language.  We may add 1o these
sources the fragments of the «Alellane, the only remaining branch
of Oscan literature. These tabule Atellanre, we are told by
Livy; were & species of furce, which were acted by the Roman
youth in what we should call private theatricals; and their re-
presentation had the peculiarity of being permitted to citizens
without any detriment to their civie rights.

As an example of this Janguage, we will take & few lines from
the Bantine Tuble e
.1k ... . “Sude pis contrud escik fafakust, anti komono
hipust, molto etan—
“ 12, to estud n. MM.; in suwe pis tonk fortis meddis moltaum
herest ampert minstreis acteis

“ 13, eituas moltes moltaum likitud.”

This is translated by Donaldson as follows:—# 8} quis adver-
sus hwee focerit, ant com-wnum {fe., agrum pudblicsm) habuerit,
{i e, possederit) multa tanta esto numi MM, inde s quis cum
validus. magistratus multare voluerit, usque ad minores purtes
pecuniz wmultas multare liceto,” ’

In this passage we observe many words which throw some
light upon etymological principles. Thus in L. 11, eserk points
out the old neuter aceusative plusd of 45, an importaat discovery
in itsclf, as it enables us to account for auch forms as prater-2@
propler-gi, inter-ei, and to identify the termination with that
which appears in the words posthie, antehdc. Again, fonk, in
1., 32, exliibits the original form of the accusative case, corres-
ponding to the ardinary Latin kune,  Meddiz, again, represents
a compaound similar to jud-ex, and vind-ex, and secems 1o mean
here medium dicens, or, according to another explanation, con-
tins the root med-+a merely formative ending x (== c-s}.
Jierest 18 the perfect subjunctive of a verb Aero==*to chioose™ or
“10 take,” gSanscr. Ari} from the root kir, “a hand,” which we
have already found, with a slightly different application, in the
Umbrian Tables. .m-pert Donaldson considers to be equivalent
¢ the Latin usque ad, from a comparison of am with the German
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um, also used in composition with other prepositions; while pert
appears with several words in the sense of ed  Minstrels is
wsed here in the sense of *less®  The ward manis-fer is, in fact,
the correlative of magis-fer, the lutter meaning a sn;»eriur, the
formur an inferior functionary, contrasted as would be the consuls
and pretors, aud other higher Roman magisteates, with tha
subordinate attendauts, such as were lictors and viators.

Iif. Tuz Ernuscax Laxauace.

We now approach the great ~ruz philologorum, the obscure
problem of the origin and language of the Etruscans, In the
former part of this Lecture, I have endeavoured to confirm the
opinion of Nicbuhr—thut the pure Etruseans are to be con-
sidered as Northern Gothic invaders; as opposed to that theor
(maintained by Dennis, aud supported by Prof. Nowman} which
refers them to Lydin, and would cluss them among the Semitie
family of nations. 'This quustion is so diffieult, and a discussion
of its merits su desirably, that 1 will here advance some further
reasons of a positive chamcter in confirmation of the negative
reasoning by which I have above endeavoured to support the
Gothie hypothesis.

1. It is acknowledged, I believe, by most philotagers, that the
Tyrrhenians and the Etruscans ave two widely distinet people.
T{xe former name refers us at once to a Pelasgian race; the later
stands for & Northern tribe, who ultimately conquered this Pelas-
gian colony. Thuse who deny thsis distinetion “ have endeavoured,
by a Procrustean method of etymology, to overcome the difficul-
ties caused by the discrepuncies of name.”-—( Vagronianus,
p. 16.) Those who can identify the names Rasrna snd Tyrr-
hend eannut expect to find any difficulties in ethnological or phi-
Jolugicenl inquiries.

2. The express statement of Livy (v. 33), and that not in a
hypothetieal form, but in a chapter containing “one of the wmoss
definite expressions of ethuologieal facts to be met with in ancient
history,” groes to conniect the Ktruscans with the Rbwxeti, an Alpine
tribe of Gothis; an opinion confirmed also by Pliny and Justin,
and by Stephanus of Byzantium. {Sec Varronianus, p. 18.)

3. The circumstances of the Etrurian invasion bear a striking
resemblance to the later fuvasion of the Gauls; so much o, that
it is hard to refer the different invaders to any but one and the
same goographical source. The immigration of the various
Germanic tribes inte the West, accompanied in their gradual
advance by a lateral expansion of portions of their force, drove
the Rhieti in the first instance to invade the rich territory of the
dominant Tyrcheno-Pelasgiane, who had extended their rule
aver the old Umbrian population to the north and cast of the
Tiber. The same cause pushed the Gauls down from the old
haunts of the Rhzeti into the rich settlements of their precursors,
Successfully establishing themselves in the vast plains of the
Po, the territory afterwards named Cisalpine Gaul, they swept
over Umbria and Etrurig, and even sacked Rome. But again
they were borne back to the old starting point of the Etrurians,
and Italy was saved a second time by the city of Horatius and
Camilfus,

4. We find that there was a marked difference between the
town langurge in Southern Etrusia and that of the country,
which can be accounted for only on the supposition that the
conquerors established themselves in cities, leaving the cultiva-
tion of the fields to the oki inhabiiants, who occupied the posi-
ton of the Saxons in England, and the pericect in Laconia.
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In accordance with the historical facts of the snecessive ocen-
pations af the Etrursian tevritory, we find two main ingredients
of the Etrusean lungunge desived on the one hand from the
original inhabitants and theiy Pelasgian canguerors, on the other
from the Gothie tribe of Rasena, who conquered the Pelasgians
intheir turn,  The Brascan tanganse, then, is partly o Pelasgian
idions, more or less corrupted ane” deformed by contact with the
Umbrinns, and in part a relic of the oldesy Low-German or
Scandisavias dinleets.  { Varroniunus, chap. V)

We may select for inspection a specimen belonging to each
of these clusses, as given by Donaldson. 1t Is vemurkable that
he following juseription was discovered at Cercetri, the ancient
Cure, the old stronghald of the Agytieans, a race of mavked
Pelasgic character; and we should therefore expect a different
style $rom that which marks the remains of Northern and Eastern
Etruria, where the Umbro-Etrusean and Basenic lnguages wonld
prevail  Accordingly, in the following lines wo hmmediately
reeagnize tot only Gieek forns, bust alss the hetoie metre which
arose in Greeee, und wus afterwards fully naturalized in laly by
the puetic genius of Lucretius aud Vigd, while there is, ¢ the
same time, a slight admixiuee of the Tasean vocabulary.

4 AT 0 Rethunsa, mi methuy marm fisiai thipurenas §
Ethe erat sie epany, 1si nntha mistay holephn.”?

The meaning of this conplet is thas given by Daaaldsan: #1
am not dust; L am ruddy wine on burnt ashes: When there is
buriing heat wnder wround, I am water for thinty lips™—a
poeticai Qescriptivn of the vidous uses of & danking vase.

In the vords mi Lethuma, methu, maram, erai, we vevognize
the Greck eipl, x8auards, and xPapal, Latin kunmus; wé0v, pdpuv
sthe grondson of Bacchus): compare “Sopapos, and pafpe: und
pa, the ancient root of a word meaning the euth.  Lisied
and fhpurezi wem to be comnected, the former with &u,
“ashes mixed with waten,” the Jatter with the root of fepidus,
. Epann, nastar, and helephe are of doubiful etymology,
Nethu seems very probably to be # Tusean word for water. We
fiud Neptune written Nethens.  The explanation of the words
nastav aad Lelephie is conjectural,

We pass on now to the other branch of Etruscan inseriptions;
those which present the Rasenie 1ype of the linguage, snd claim
affinity with the Seandinavian, old Norse, aud Ranie Janyguages;
suggesting a link between the famous king whose prowess spread
tersor 1o the gates of Rome, and the no less dreaded warrioss
who scoured the Baltic and Germmn Seas, and siartled with
their piratical cry the sleeping peasant on the const of Kent.

The Runie aflinities of the Rasenle language are wmost fully
exemplified by the great Perugian Inscription, which is eritically
examined by Donaldsvn.  ( Varronianus, V., § 10.) My space
forbids me 1o do more than to refer o the elaborate rescurches
of Donaldson on this point.  One or two examples may
be given of the resemblanee beuween the ancient Etruscan and
the northern dindects.  Thus the word elun or clen, which ocenrs
frequently in Euuscan in the signifieation of clld, is ithuse
trated by the Icelaudic Xen or Aliei, nsynonyime of the German
klein, but primarily in the iestance of a child as opposed to a
man. Icelandie explaations, too, are given of the words phle-
res, signifying a votive-offering; ceca=t build or to cause tu be
made—~in Icelandic, kasa. These words appear in the foltowing
incoription. upan a bronze figure representing Apallo crowned
with faure!; where we meet with a stagualar union of Pelasgian
snd Seandinavian forms:

3
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At phlcres epnl aphe arithni
Phasti tuphura turee clen veca

which is transtated, * I sm a votiveotfering to Apollo snd Ar-
temis: Fastiz Rufrin, the danghter of Tuseus, had mo made.”

Thus philological as well as ethnological constderations confirm
the conclusions at which we arived hove; which my here be
very briefly recapitulated,  The Btrnseany in the Jargest sense
of that tersm, may, witheut contradiction, claim both Pelusginn
and Risetan affinities.  The formur way be represented by the
Heradotean stary of # Lydian colonization § the Jatter is confirmed
by the express testimouy of Livy und uther ethuologienl amhos®

IV, Tue Oy Rosmay Laxovace.

The Jast division of our tuquisy refers to the oldest remaining
forms of the Roman lanauage, sepreseuted in its pure charaeter
as 1 rude compound of the Umbrian, Osean, and Etrascan,
Gieek civilization bad o changed the tone of the peaple and their
language, thut Polybiug spenking of the ofd treaty between
Romte aud Carthage {111, 22) tells us that in his time even the
educated Romans could with ditticolty interpret the existing
wemorials of the oldest form of their own hugunge.  Many in-
teresting spechnens of this ancient tongue luave been preserved.
Tius we are familiar with the evisting remains of the XIf T
bles; with the Arvalian Litny; the Inscriptive on the Columng
Rosteatsi; the Senatus Consuitum de Bacchanatibus; and above
all, with the Eptaphs of the Scipios  Besides these, we have
the old Romun Law on the Bantne Table; certain fragments of
laws, preserved by Festus; and copies from the Tibwitine In-
seription, itself now unfortunately Jost.  Fhe most interesting
specimen which my apace ulfows me to quote is the Epitaph on
the famen diadis I, Scipio, son of the elder Africanus, and adop- -
tive father of the younger, whuse praises ase fully borne out by
the soberer statement of Cicero.  Int the (ollowing arvangement
swe preserve the old Saturnian rythm, the peeuliar metre of carly
Romam poetry:

Qnet apiee® insiygne diulis | faaings zesistet,
Mors prertecit tia st essent | ommia brevia,
Rates funa virtusgque | glosia atqne ingenium,
Quibns sei in fonga lenisset § bt wter vita,
Facile favtets supersses § wlosiam majornm.
Qua re dabens te gremiu, | Scipio secipit terra,
ubh, prognatuns | Pabho, Comvelet

* Oae abjection must be here noticed—whirh was made by Professor
Wilsonon the eceasion o this Pager being read at the Canadian Institwte, viz,,
that the wnting of the Etmseans points 1o o Sanitte origin; in Etiuscan
as well ag tn Pluratcian and other Samttic witsug, the course of the lines
beise from right to bett. This asmwment is valid with reference to Firue
rie exactly so far as it s vafud for Greeee. It is well known that ancient
Greek was at fist witlen trom night telelt 3 tien inditferently cither way ;
then alternately (¢ wethad whiseh was termed » Boustrophedon,”? from s
tescrablanee o the course of oxen in ploughing, first m one dircction, then
s the other) 5 and lastly from lett to right. Supposing its importation into
Etruna at @ pertod whett it wag written in the earliest mannes, it will not
appear stiange that the eolomsis shonld have edung o the old fashion long
aflsy it had been altered in the mother cauntry, A curious specimen of an
inscriphion in Bouskophedon is given by Leake. (¢ Asia Misor,” p, 289,
244, uate.)

t The following is a teral, and, T fear, bald translation ; but it may
serve to give the reader an ben of the setre and meanmyg of the original

Thi stered pridstly symbol § décked thy nable forehead ;
Yot Déath lays 10w thy honor | fime aud virtuous dctions,
Barving <hirt-lived glory sad § stbide mind togéther.
Had $t been thine to finish | & géod ol fige and idetive,
Lightly thou hadst outstripped | thy Gkl sucéstral glories,
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I have thus, as far as the present state of philological know-
ledge permits, endeavoured to represent the original languages
of ltaly, and to draw from the consideration of their remains,
conclusions which scem to explain the ethnographical history of
the races anciently inhabiting the peninsula. ~ In advaneing his
speculations, a student must necessariiy labour under a feeling
of dittidence, the natural result of thedifliculty and comparative
uncertainty of such inquirica.  Thus, whether we see reason to
agree with, or to ditfer frum, other scholars, we feel convineed
that all parties are as yet only on the threshold of philological
and ethaological truth, and that the door will not be opened but
to the patient and mudest inquirer.  'The secret storchouse of
the great harvest of philology, and therefore of ancient history,
is yet to find; we must content ourselves if we are allowed to
glean a few scattered ears on the deserted ficld.  Our aim must
be to notice the position of these remuing, the direetion which
the track of the harvesters scems to have tuken; that with sure
though unequal steps we miy follow them from field to field, till
we reach the great depositary itself, and are able surely to nscer-
tain.the relations of the great tribes of the old world with one
anuther and with onrsclves.

And n6w the Eirth recéives thee | with 16ving Gpen bisom,
-Scipio, great Cornélius, | mighty son of Pabliug,

This ancient metre is well deseribed by Macaulay (Preface to « Lays
of Ancient Rome,”) and by Donaldson ¢ Varnonianus,” ch., VL), Tt
scems to have existed in Italy fiom the carliest times, as it may be uaced
in the Eugubine Tables.  Perbaps our children, when they sing the fame
of the ¢ Four and twenty blackbinds baked in a pic,” are not awae that
in some old Umbrian village, which,

4 Like an cagle’s nest, hung on the crest
Of purple Appenuine,”

some good three thousand years ago, they hushed their children to sleep to
the same tune.

A Lake Phenomenon,

The “Niagara Mail,” of May 3d, describes at some length
remarkable phenomenon which occurred on the 25th of April
at the head of Lake Ontario, near the mouth of the Niagara
river. Below is the “Muil’s™ description of this singular oceur-
rence:

“In alluding in our last to the remarkable casc of two persons being
drowned (one of whom wasJames Foster, an old sailor, and nota pensioner,
as we heard);, we had not time to do more than chronicle the bare fuct,
without enlarging on the singular phenomenon which caused their death.—
Since then, however, we have made minute inquiries into the circumstances,
and remain_satisfied that the sudden and extmonlinary overflow of the
Lake, Which occwrred on the 25th ult.. originated in some subaqueous con-
vulsion, which took place in the bed of the Lake.

The facts of the event of the 25th, as far as noticed, seem to he as fol-
lows:—About a quarter or half-past six o’clock, r.x., a thunder storm
came up from the north-west, \\'illx a few flashes of lightning, and a heavy
shower, accompanied by a strong squall of wind for a few minutes, the
weather being quite calm just belore the gust, and the same after it.  The
fishermen who were on the beach, secing the squall come on, humed to
get in their seine, when suddenly there appeared, rolling in upon them, an
immense wave from the north-west.  The height of this wave could not
have been less, we judge, than from six to cight feet, although it is difficult
to ascertain correctly. It came rolling on the smooth lake with great velocaty,
carrying all before it, and sweeping some of the fishermen nto the Two-mile
Pond, and dashing others of them high up against the bank, by which,
as we related, two persons were unfortunately drowned. The water came
anq retumed three times in succession, and then settled down quite calm,
as it had been before this commotion. It was noticed, morcover, that the
wave brought up and cast upon the beach a quantity of logs and sunken
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drift wool, which had apparently lain long at the bottom of the lnke, show-
ing clearly that the wovement st have come fiom the bottom. 'l here
wus 1o wind blowing to canse such an  aprecedented and rapid swell of
the water, the ke ot wlnch had never been seen on thus side of the Juke,
although somethuu sumlar occurred at Cobourg some couple of years ago,
and a sunilar phenomenon is iclated as having taken place in Mud Lake
within a few years,

It is evident to us that there has been an carthquake in the bed of the
Lake, at no great distance from land; although there was not the slightest
tremonr noticed on shore.  These oceurrences, takiug place us they do,
would seem 1o andieate that the bed of the Lake 18 nearer the seat of sub-
terranean disturbance than the main land, and may undergo agitation at
times, without the fiet being noticed by dwellers on its margin; but when
the carthquake,was felt here about cigfnlcvn wmonths ago, the rush of waves
upon the shore for a short titwe was trememdous.  But the disturbance in
that case bemg, m all probabality, turther off, prevented a great and sudden
rise of water like that on the 25th.

1t has been shown, in support of'a certain theory, that by far the greatest
number of cartlkjuakes have occurred about the new or tull of the moon.
‘T'us theory may receive another case in its support, by the consideration
that the event above recorded took place within thirty-one hours of the new
mooti. We leave the matter as one worthy of plulosophical consideration.”

The subject of lake convulsions is one of acknowledged diffi-
culty, and in the present state of our knowledge of those pheno-
menn, we need not hesitate to record all events which snay huve
some counection with such mystetious visitations, or in submit-
ting to the consideration and discussion of scientific men theuries
which appear to involve the true explanation of their origin and
recurrence,

As having a possible bearing upon the Iate lamentable event,
we may record the oceurrence of a whirlwind which was ob-
served in the neighbourhood of Toronto, at a few minutes after
one v'clock r.x., on the same dny—the 25th April,

Attention was first drawn to the whirlwind by the fulling of
a vast number of dead leaves, on Dundas Street, about half a
mile north-west of the Lunatic Asylum. A narrow belt of air,
apparently not exceeding two hundred ard fifty yards in width,
was first observed to be filled, as it were, with innumerable dead
leaves, tumultuously tossed about, chiefly in an upward direc:
tion, and at a considerable elevation. Above this moving stratum
of leaves several yellowish coloured detached clouds, apparently
of fine particles of saud and dust, were whirled on in the same
direction as the leaves, which was from the north-west to
the south-east. The leaves and clouds of dust had been noticed
for three or four minutes before any signs of wind at the surface
appeared. The first indicition of the approaching vortical shaft
of ajr was seen in the topmost branches of a number of large pine
trees west of the Hon. S. B. Harrison’s house, near Dundas
Street. The motion produced in the uppermost branches was
very violent, but it did not appear materially to affect the lower
branches or smaller trees. The tops of small pines and cedars,
two or three hundred yards east of the tall pines before noticed,
were much twisted, but still comparatively little effect was ob-
served at the surface until the chief force of the whirlwind hnd
passed over the spot where these observations were made. The
effect of the whirlwind was not distinguishable for a greater
breadth at the surface than between two and three hundred
yards; at a considerable clevation, however, after the passage of
the vortical shaft at the surfuce, the air above seemed filled tora
much greater breadth, and to a great altitude, with detached
cloud masses of dust and leaves. The idea conveyed by the
whole phenomenon was that of an enormous revolving inverted
cone of air moving in an inclined direction with great rapidity
and violence from north-west to south-cast, the apex of the in-
verted cone being of small diameter (about 200 yards), the base
of fur more imposing dimensions,
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This phenomenion, wthough frequent even in Canada during
the aummer months, acquires interest when considerad in con-
nection with the occurrenre reerded by the editor of the © Ni-
gara Mail,” and if followed at a later hour of the day by another
whirlwind of greater dimensions, might also afford an explana-
tion of the remmkable and disastrous event which caused the
death of two persons near the mouth of the Ningara river. We
have not as yet heard of any other oceurrence of a whirlwind or
notable local variation in atmospherie pressure on the same day,
and as the difference in poing of time berween the luke convul-
sion und the phenomenon just noticed, exceeds five hours, it scems
searcely probable that a Seicke, produced by sudden variation in
atmospheric pressure, could have connected the events,  (See
Canadian Journal. Vul. 11, p. 29, for an intevesting paper on the
Sviches of Likes, by Colonel Jackson).  We are indebted to the
Dircctor of the Provincial Magnetic Observatory for the follow-
ing abstract from the Meteorological Journul of that establishe
ment i—
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Two interesting circumstances appear upon an examination of
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the above table—the tirst heing the sudden diminution in the
degree of humidity of the atmosphere; at 6 A, the humi-
dity was represented by 83, the point of saturation being 1003
at 2 pae—afler the passage of the whirlwind—the humidity
was reduced t0 435 at 10 rav—after the thunder-storm——it rose,
as might-have heen anticipated, to 91, At 2 par. the wind was
from S.E. by E; at 10 v from N.E. by E,, the direction of
the motion of the clouds being, at 2 r.o, west, and at 19 v,
north-west.

"I'we nearly opposite currents of air are thus recorded as hav-
ing been observed about the time of the whirlwind, and when
these fiews are associated with the very gradual fall of the buro-
meter, wo areive at the conclusion that the whirlwind was the
result of the meeting of the apposing currents of air—probably
of different temperatures and different degrees of humidity—and
did not exercise an appreciable influence a mile on cither side of
its track—the distance of the observatory from the line of its
passage rather exceeding a mile.

By reference to the quotation from the  Niagara Mail,” it
will be scen that the editor of that puper considers the cause of
the Lake convilsion to have been an earthquake, which is in-
ferred “ to indicate that the bed of the Luakeis nearer the seat of
subterrancan disturbance than the mainland, arnd may undergo
agitation st times without the fact being noticed by the dwellers
upon its margin.”  In addition to this hypothesis, we may call
attention to two geological fuatures of this part of North Ame-
vica, which are not devoid of interest, and to say the least, afford
material for speculation as to the connection with recent events
of forces which operated with wonderful energy in times very re-
mote fromus now. .

On page 27 of the Geological Report of Canada for 1845, the
distinguished dircctor of the Survey, in speaking of the origin
of the Apalachian chain of mountains and the quicscent condi-
tion of the Illinois and Michigan coal ficlds, as compared with
the disturbed coundition of some portions of the Pennsylvanian
deposits, remarks—* It does not scem improbable, however, that
the broad low anticlinal arch which separates these two from
the other (the Michigan and Illinois from the Pennsylvanian),
may have some relation to the expiring effort of those forces;
for, although its axis cannot be called precisely parallel to the
Apalachian undulations, there are yet bends in it that scem to
correspond with some of the curves of that chain of mountains,
From Monroe County, in Kentucky, this axis takes a gently si-
nuous course, running under Cincinnati on the Ohio, to the
upper end of Lake Erie; thence it curves to the upper end of
Lake Ontario, where my awsistant, Mr. Murray, has observed
its influence in deflecting the stiike of the sirata in the neigh-
bourhood of Burlington Bay. It then enters the Lake, under
the waters of which it probally dies away towards the north
shore.’

The depth of Lake Ontario, between Toronto and the mouth
of the Niagnea river, exceeds 400 fuet, and, in some parts ofthat
line, is stated by mariners to be much greater. The bed of the
lake, west of the Niagara river, is excavated in the Medina sand-
stone, which is known to be farthicker at the western extremity
of the Luke than in its south-eastern development. Its thickness
in the Niagara District is upwards of 600 fect, and borings have
been made in this rock at St. Catherines to a depth of 480 feet
below the Jevel of Luke Ontario. It thins out and disappears
in Oneida County, in the State of New York. The formations
below the Medina sandstone, known by the names of Oncida
Conglomerate and Grey sandstone, do not appear on the north
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side of the Lake. It is probable, in the supposed absence
of the undulation described by Mr. Logan, that the Hudson
River group would form the floor of the Lake a few miles
north of a line drawn between Oswego and the Credit.
This would be succeeded by a narrow band of the Utica slate,
and then by the Trenton limestone and its associated rocks,
reposing upon the metamorphic series displayed at the east end
of the Lake. The existence, however, of the undulation before
alluded to would have the effect of changing, in some measure,
the subaqueous outcrop of these rocks. We may, perhaps, con-
nect the phenomenon which has recently occurred at Niagara,
with others of the same class recorded as having been witnessed
at Port Hope, Cobourg, and Rice Lake, if we suppose that the
anticlinal axis spoken of by Mr. Logan—persisting in thiose sinu-
csities which had already distinguished its progress—trended to
the south shore, and died away in the direction of the middle «f
the Lake. The effect of this undulation would be to bring the
Utica slate within the excavating influence of the waters of the
Lake south of Niagara. An inspection of a chart of Lake On-
tario shows how unequally this excavating process has gone on,
Between Toronto and the Niagara river we find on Lieut. Her-
bert’s chart the following depths :—At about five miles south of
Toronto, 180 feet; 14 miles, 402 feet; 22 miles, 210 feet. In
other parts of the Lake still greater unevenness in its floor occurs,
which is scarcely to be explained by tertiary formations. Now,
when we consider that the phenomenon at Grafton was accom-
panied by the « water boiling, as you see in the lesser rapids of
the St. Lawrence,” (See Canadian Journal, Vol II., page 63.)
the hypothesis becomes well grounded that these Lake convul-
sions arise from the sudden liberation of vast masses of carbu-
retted hydrogen and other gases which result from the decompo-
sition of immense accumulations of vegetab'e and animal remains,
which distinguish the black bituminous shales of the Utica slate.
The Niagara river daily exhibits the vast supply of carburetted
bydrogen which the Niagara Limestone and other rocks over
which it flows near the Falls, is capable of producing, and the
Utica slate is especially distinguished by the presence of this gas
in vast abundance.

The phenomena at Port Hope, Rice Lake, Grafton, and Nia-
gara, become at once connected, if it be true that the Utica
slate forms a portion of the bed of the Lake a few miles north
of the mouth of the Niagara river, and that the suddenly libe-
rated gases from that rock are capable of producing the effects
observed. It is clear that, under such circumstances, the earth-
quake which occurred on March 13th, 1853, which was felt at
Toronto, Niagara, &c., would assist the escape of the pent-up
gases, and might, therefore, play a secondary part in occasioning
the rush of waves on the shores noticed at Niagara, but not be
the actual cause of the phenemenon.

The boiling appearance of the Lake produced off Grafton, in
1847, is precisely what would be obscrved as the effect of the
escape of gas from the floor of the Lake; and it is well known
that deep wells and shafts sunk in the Utica slate in its exposures
in the township of Whitby are rapidly filled, whenleft in a state
of repose, with light carburetted hydrogen mixed with sulphu-
retted hydrogen.  The same phenomena are obscrvable in deep
wells sunk in the Hudson river group at Toronto, and during
the last summer a constant bubbling up of carburetted hydro-
gen occurred during many weeks in a well on Queen Street. The
Utica slate, however, from its remarkable bituminous character,
is particularly distinguished by the emission of gases when its
strata are penetrated, and thus affords reasonable ground for the
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hypothesis that many violent Lake convulsivns are caused
by the sudden liberation of pent-up gases, resulting from the
decomposition of the carbonaceous accumnulations which churac-
terize it.

Miscella

s Intellig L.

Identity of Dynamic or Voltaic Electricity with Static or
Frictional Electricity.—By Professor Faraday.*

The Friday evening meetings for the season commenced at the Royal In-
stitution on Friday last, the opening lectwre being delivered by Professor
Faraday to a very crowded audience. 'The subject was the developement
of clectrical principles produced by the working of the electric telegraph.
To illustrate the subject, there was an extensive apparatus of voltaic bat-
teries, consisting ot 450 pairs of plates, supplied by the Electric Telegraph
Company, and eight miles of wire, covered with gutta percha, four-miles
of which in coils were immersed in tubs of water, to show the effect of
submersion on the conducting properties of the wire in submarine oper-
ations.  The principal point which Professor Faraday was anxious to
illustrate, was the confirmation which experiments ou the large scale of the
electric telegraph have afforded of the identity of dynamic or voltaic
electricity with static or frictional electricity. In the first place, however,
Lie exemplified the distinction between conductors and non-conductors,
impressing strongly on the audience that no known substance is either a
pertect conductor of electricity or a perfect non-conductor, the most perfect
known insulator transmitling some portion of the electric fluid, whilst
metals. the best conductors, offer considerable resistance to its transmission.
"Thus the copper wires of the submarine electric telegraph, though covered
with a thickness of gutta percha double the diameter of the wire, permit
an appreciable quantity of the electricity transmitted to escape through the
water ; but the insulation is nevertheless, so good that the wire retains a
charge for more than half an hour after connexion with the voltaic battery
huas been broken. Professor Faraday stated that he had witnessed this effect
at the Gutta Percha Works, where one hundred miles of wire were im-
mersed in the canal.  Afler communication with a volatic battery of great
intensity, the wire became charged with electricity, in the same manner as
a Leyden jar, and he received a succession of forty small shocks from the
wire. after it had been charged and the connexion with the battery broken.
No such eflect takes place when the coils of wire are suspended 1n the air,
because in the latter case there is no external conducting substance.  The
storing-up of the electricity in the wire when immersed m water is exactly
similar 1o the retention of electricity in a Leyden jar, and the phenomena
exhibited correspond exactly with those of static electricity, proving in this
manner, as had previously been proved by charging a Leyden jar
with a volatic battery, that a dynamic and static electricity are only dif-
ferent conditions of the same force ; one being great in quantity, but of low
intensity, whilst the latter is small in quantity, but of great intensity.
Some interesting facts connected with the conduction of electricity have
also been disclosed by the working of the submarine telegraph, which
Professor Faraday said confirmed the opinion he had expressed twenty yeurs
ago, that the conducting power of bodies varies under ditferent circum-
stances. In the original experiments by Professor Wheatstone, to ascertain
the vapidity with which electricity is transmitted along copper wire, it was
tound that au clectric spark passed through a space of 280,000 miles in a
second. Subsequent experiments with telegraph wires have given differ-
ent results, not arising from inacuracy i the experiments, but from
different conditions of the conducting wires. It has been determined that
the velocity of the transmnission through iron wire is 16,000 miles a second,
whilst it does not exceed 2700 miles in the same space of time in the tele-
graph wire between London and Brussels, a great portion of which is
submerged in the German Ocean. The retardation of the force in its passage
through insulated wire immersed in water is calculated to have an impor-
tant practical bearing in effecting a telegraph communication with America ;
for it was stated that, in a length of 2000 miles, three or more waves of
electric force might be transmitting at the same time, and that if the current
be reversed, a signal sent through the wire might be recalled before it
arrived at America. Professor Furaday concluded by exhibiting a
heautiful experiment illustrative of the i({emity of voltaic and frictional
electricity.  ‘The terminal wires of a powerful secondary-coil apparatus
were placed seven inches apart within the receiver of an air pump, and
when the receiver was exhausted, a stream of purple colored light passed
between the wires, resembling, though more continuous and brilliant, the
imitation of the aurora borealis produced when an electric spark is passed
through an exhausted glass tube. The volatic power employed to prc-
duce this effect of static electricity was only three cells of Grove’s battery.

* From the London Mechanics’ Magazine, January 7.
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Deposition of Aluminium and Siliciuma by the Electrotype
Processe

Mr. Gore, of Birmingham, has succceded in depositing aluminium and
siliciurn upon copper, by the electrotype process. To obtainthe former, he
boils an excess of dry hydrous alumina in hydrochloric acid for one hour,
then, pouring ofl the clear liquid, adds one-sixth its volume of water. In
this mixture was set an earthern porous vessel, containing sulphuric acid,
diluted with 12 parts of water, wiih a piece ol amalgmated zine plate in
it. In the chlonde of aluminium solution was immersed a plate of copper,
of the same amount of immersed metallic surface as that of the zine, and
connected with the zine by a copper wire. The whole was then set aside
for some hours, and, when examined, the copper was found coated with a
lead-coloured deposit of aluminium, which, when burnished, possessd the
same degree of whileness as platinum, and did not readily tarush, either by
immersion in cold water, or by the action of the atnwsphere, but was acted
on by sulphuric and nitric acid, whether concentrated or dillute. It the
apparatus is kept quite warm, and a copper plate much smaller than the
zinc plate is employed, the deposit appears in a very short time—some=
times in half-a-ininute ; if the chloride solution is not diluted with water,
the deposit is equally, if not more rapid.

The author has also succeeded in obtaining a quick desposit of aluminium,
in a less pure state, by dissolving common pipe-clay in boiling hydrochloric
acid, and using the clear liquid undiluted in place of the above-mentioned
chloride. Similardeposits were obtained from a strong aqueous solution of
acetate of alumina, and from common alum, but more slowly. With each
of the solutions named, the deposit was hastened by putting from one to
three small Smee’s batteries in the circuit.

To obtain the deposit of silicium, monosilicate of potash (prepared by
melting together 1 part silica with 2} parts carbonate of potash), was dis-
solved 1 water, in the proportion of 40 grains to one ounce measure, pro-
ceeding as with aluminium, the process being hastered by interposing a
Smee’s battery in the circuit.  With a very slow and feeble action of the
battery, the colour of the deposited metal closely resembled that of silver.—
Artizan.

On Soap as a Means of Arte *
By FercusoN Braxsox, M.D., SHEFFIELD.

Several years ago, I was endeavoring to find an easy substitute for
wood engraving, or rather to find out a substance more readily cut than
wood, and yet sufficiently firm to allow of a cast being taken from the sur-.
face when the design was finished, to be ré-produced 1 type metal, or by
the electrotype process.  Affer trying various substances, [ at last hit upon
one which at first promised success, viz., the very corumon substance called
soap, but 1 found that much more skill than I possessed was required to
cut the fine lines for surface printing. A very little expericnce with the
material convinced me that, though 1t might not supply the place of' wood
for surface printing, it contained within itself the capability of being ex-
tensively applied to various useful and artistic processes in u rnauner hitherto
unknown. Die-sinking is a tedious process, and no method of die-sinking
that I am aware of admits of frecdom of handling, A drawing may be
executed with a hard point on a smooth picce of soap almost as readily, as
freely, and in as short a time as an ordinary drawing with a lead pencil.
Every touch thus produced is clear, sharp, and well defined. ~ When the
drawing is finished a cast may be taken from the surfuce in plaster, or,
better still, by pressing the soap firmly into heated gutta percha. In gutta
percha several impressions may be taken without injuring the soap, so as to
admit of ¢ proofs’” being taken and corrections made—a very valuable and
practical quality in soap. It will even bear being pressed into melted
sealing-wax without injury. I have never tricd a sulphur mould, but I
imagine an impression from the soap could easily be taken by that method.
The accompanying specimens will show that fiom the gutta percha or
Plaster cast thus obtained a cast in brass, with the impression either sunk
or in relief, can at once be taken. If sunk, a die is obtained capable of
embossing paper or leather ; if in relief, an artistic drawing in metal. This
suggests a valuable application. T_he manufacturer may thus employ the
most skilful artist to make the drawing on the soap, and a fac-simile of the
actual touches of the artist can be reproduced in metal, paper, leather,
gutta percha, or any other material capable of receiving an impression.
By this means even high art can be applied in various ways—not a trans-
lation of the artist’s work by another hand, as in die-sinking, but the
veritable production of the artist himself.  Oue of the specimens sent is a
copy of Sir E. Landseer’s « Highland Piper,”” a rude one, I must confess,

* Dr. Branson hag also employed Bees' wax, white wax, sealing wax, lacs, as well as
other plastic bodies; and in some of these cases a heated steel knitting necdle or point
Was substituted for the ivory knitting ncedle.—Eo. Jour. Suc. of Arts.
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though its rudeness does not militate against the principal involved in its
production.  Suppose the drawing had been made by Sir E. Landseer
himselt ; that accomplished artist’s actual drawing might have been em-
bossed on various msaterials in common use, and disseminated amongst
thousands, thus familfarizing the eyes of the public with high art, and
giving a value to the embossed transeript which no translation by the die-
smker, however skiltul, could possibly give it. ‘The raised gutta percha
impression of this speeimen is from soap itself’; the sunk impression is
cast in gutta percha from gutta percha,  The works in metal during the
14th, 15th, and 16th centuries, owe their excellence in a great degree to
the same individual of artist and artisan.  The metal was finished by the
artist himsclt, who left the stamp of lis genius unn)xglakably"upon it. By
the plan just explained, something like a return to this combination might
be effiected, and the artist would at least have the satisfaction of iinding his
own work accurately rendered, and not enfeebled in the translation ; for
the art of casting in metal has of late been so much improved, that little
difference can be detected between the impression on the cast and the
mould which produced it. 1 wish to lay particular stress upon the fact
that drauwing touches can be thus rendered, and an effect rapidly produced,
unattainable by modelling. The larger plaster casts were taken (rom
drawings trecly mude—as the appearance of the touches will prove—in
common brown soap. The finer kind of soap is of course better fitted for
fine work ; but should the process now described be adopted by the manu-
facturer—ang I trust it may never become the subject of any patent—
soap betfer suited to the purpose than any now made will doubtless be
specially manufactured. In proof that fine lines can be drawn upon soap
as well as broad vigorous touches, I can state that one of Rembrandi’s
etchings has been copied on soap, the soap pressed into gutta percha, and
an electrotype taken from the gutta percha cast from which a print has
been oblained very litlle inferior in delicacy to the original etching.
Doubtless persons engaged in manufactures will see applications of the
process which 1 have not contemplated, and I leave it to their ingenuity to
discover them, and I would particularly call the atiention of ornamental
leather and paper manufacturers, book-binders, and, possibly, manufacturers
of china, to the process, for it must be remembered that soap when made
can be run into moulds of any form, so as to obtain curved as well as
flat suriaces for the artist to draw upon. It has also occurred to me that it
would prove a very ready and expeditious method of forming raised maps,
pictures, and diagrams for the use of the blind. The manipulation is very
simple. A lead pencil drawing if required, can readily be transferred to
the smoothed surtace of the soap, by placing the face ol the drawing on the
soap, and rubbing the back of the paper ; every line of the drawing is then
distinctly visible on the soap. The mnplements used are equally simple ;
all the specimens sent were drawn with ivory knitting-needles, and small
ivory netting meshes for scooping out larger and deeper touches. The
only caution necessary is to avoid under-cutting. Having felt the greatest
interest in the establishment of schools of design, so well calculated to re-
connect Fine Art with manufactures, it will afford me sincere gratifica-
tion if the simple process now pointed out—and I trust its simplicity will
be no bar to its being carel'ullK tested—shall be in the smallest degree in-
strumental in accomplishing the re-union.

P.S.—The date 1850 is on some of the illustrative specimens.

. RaTe oF TRANSMISSION OF IMPRESSIONS MADE UPON THE NERVES,
BY M. Heommontz of KoxiesBErc.—The results of the author’s
experiments upon the human subject were as follows :—The intelligence
of an impression made upon the ends of the nerves in communication with
the skin 1s transmitted to the brain with a velocity which does not vary in
different individuals, nor at different times, of about 60 metres, or 195 feet
per second. Auvrived at the brain an 'mter\'gl of about 1-10th of a second
passes before the will, even when the attention is strung to the uttermost,
1s able to give the command to the nerves that certain muscles shall exe-
cute a certain motion.  This interval varies in different persons, and de-
pends chiefly upon the degree of attention. It varies also at different times
in the case of the same person. When the attention is lax, it is very irregu-
lur, but when fixed very regular.  The .command travels probably with
the same velocity toward the muscle. Finally about the 1-100th of a'second

asses after the receipt of the command before the muscle isin full activity.
n all therefore from the excitation of the sensitive nerves till the moving
of the muscle 1} to two-tenths of a second are consumed.

New Praner.—Mr. Marth, assistant at Mr. Bishop’s observatory, Re-
gent’s Park, London, discovered on the 2nd March last a new “planet
close to the bright star Spica in Virgo. It appears as a star of the 10th
magnitude. ‘The same object was discovered by Mr. Norman Pogson,
one of the assistants of the Radcliffe observatory, Oxford, on the evening
of the3zd March.



282

IRRoyal Society of Litcrature.

At the last meeting of thix society, Mr. Vaux read a paper, communi-
cated to him by Captain Ormshy, of the Indizn navy, *On the name
given by Phavaoh tu the Patriarel Joseph.”  The objeet of Captain
Ormsby’s paper was to show that the tennslation in the margin of our
Bibles of the name < Zaphuath Paaneab ” (the title eonfirred upon
Joseph.) viz., * Revealer of seerets,” was not confirined by the nnalysis
of thie name itsells but that, on the other hand, a much nore natural
onewasdiscoverable.  Captain Ormshy remarked that there was nothing
in the suered narrative that would lead us to supposethat the patri-
arch cither becune himseifa Phareah, or was deitied as Hermes, as sume
have supposed. It is quite clear that Plhiaroah did not lose sight of the
fact that Joseph was u forcigner, and, as such, an abomination to the
native population, while we know that after his death, though he was
embalied after the fashion of Exypt, hie was not placed in auy of the
chambers of the Egyptian dead, but was eventually comeyed to
the land from whence he came.  His  positon and rank  were,
however, secured to him by his investiture with the collar and
raiment of fine linen, and by the reception of the royal signet
ring, which was placed upon his finger: but still mere so by
his marriage with the daughter of the high priest of On the (He-
Tiopolis of the Greeks, and one of the mast sacred of the auucient
cities of Egypt.) and by his subsequent naturalization, which was come
pleted by a change of name—xu custom then prevalent in Egxypt, as it
isstill throughout the Oriental world.  Captain Ormshy then proceeded
to reduce the words *Zaphnath Paancah” to their equivalents in hicro-
glypliical consonants, and showed, by a comparison of wonls in the
¢« Hook of the Dead.™ that they may Le interpreted * The sustainer of
life,” or « The support of Pharaoh.” The same result he proved to
follow from an analysis of the title as spelt in the Septuagint.

Artificial Pearls,

The artificial production of pearls from the mussle fish is carried on
to a great extent at Hoochow.  The fish are collected in April or Mag,
and are opened by children, who place 3 small bit of batibuo in the
orifice 10 keep the shells apart. A picce of brass or bone, a small
pebble, or a pellet of mud. is then introduced, a dose from Sto s
spooufuls of fish-scales pounded and mixed with water is poured in,
and the stick removed.  The fish are then placed a few inches aparfiin
ponds, the water in which is from 33 to 5 feet deep, utid which are well
manured with night soil four or five times cvery year. 1o these ponds
the fish are allowed to remain from ten months to three years.  Upon
taking them out, the shell is cut through with a fine saw, the pearl is
scparated from the shell, and the pellet, or other substance within it,
cxtricated. 1t is then filled with white wax, and a picee of the shell
carcfully attached to conceal the aperture.  Several millions of pearls
arc thus produced annually, which find a market at Hoochow, and are
worth from about a penny to cight pence a pair. Whole villages are
engaged iu their production, and soine 5,000 peoplenre said to gain a
livelihood by the trade.  The process was discovered in the 13th cen-
tury by a nativeof Hoachow, named Ye-jin, to whose memory a temple
was crected, in which festivities are still obrerved in his honwur. The
Canton processof making pearls does ot succeed at Hoochow, nordoes
the Hoochow method prosper with the Canton people, whe are in zen-
eral 20 sucessful.  There would seem, therefore, ta be some peculisrits
iu the fish or climate of Hoochorr, for, 80 furas can Lic learned, Hoochow
43 the only place in China where the process is carried on,

Ox TRE AMNANIA CONTAINED 1X Ratx-warer.—M. Boucsineanlt has
continucd at his country seat at Liebfmuenbeir (Lower Rhine) his ree
searches mentioned in the Novenibier number of this Jonmal.  From his
nesw investizations it appears that min of the country contains less ammoma
than that of the city, and that the ammania is more abundant at the begine
ing than at the cudof 2 shower. -

Boussinganlt has cvamined aleo the dew. and. found it always to contuin
ammonia. The propoitions. by severnl trials. were 6 milligmms tothe litee ;
hut the amount 1s reduced 10 1-02 after 2 miny day.  On the 14th 10 the
16th of November 2 thick mist prevailed. so n'cl)u in asunonia, that the
water had an alkaline 1eaction 5 a litre of the waler contained abowt 2

igrams of carbonate of ammonia.  Seventy-five mine (including the

w and mist) examined by Boussinganlt beiween the 26ih of May aid the

MISCELLANEOUS INTELLIGENCE.

[1854.

8th of Novembeor, coutained. as a mean, half a milligram of ammonia.
The wrent quantity of amtnonta contained in the wist appears interesting in
its bearing on vezetable pathology @ in fact, although ammonia_in small
quantity is fivarble 10 vegetation, o large proportion would be injwious,
and would shew its ctfects especially on the leaves of flowers. Moreover,
steeh it stonm mizht bave a deleterions influence on aespination, aud espe-
cinlly on the tugs of persons with pulmonary atfections.—Sulle Jour,

Statisticat Socieryv.—Losvos Jlee. 19.—The Rev. Wyatt Edgell,
V. L, inthe chaire—+ On the Duration of Life among Medieal Men,®
by Dr. Guy.—The author stated that the sources whepee he derived
the tacts which had been employed in obtaining the average results
contained in this communication, were :=J1. The ages at death of
such English medical men, chicfly physicians and surgeons, as had by
their writings and high  professional reputation secured for them-
selves 1 pluce in the pages of Chalwers’s Biographiceal Dictionary ;—2.
The ages at death of such English medical men (alxo chiefly phys-
feinng and surgeons) as have found a place in the less seleet obi-
tuaries of the Annual Register, from 1758 to 1848 ;—and 2. The
ages at death of Englisle Medical men (chiefly physicians and sur-
geons) recorded in the pages of the Biographical Dictionary up to the
year 1815, ndded to the ages at death recorded in the obituaries of
the Annual Register from that date up to the year 1852 inclusive. The
olject of combining the facts derived from these two sources was to
bring the data down to the latest period as well a3 to increase the number
of inddividual facts from which the average results were to be deduced
and he drew the fullowing general conclusions from them :—1lst. That
the duration of life is greater among physicians and surgeons than
umong the general practitioners of medicine and  surgery ;—nd.
That this greater longevity of physicians and surgeons is only in part
explained by a less amount of exposure to contagious diseases and
other professional risks ;—3rd. that the dumtion of life of members of
the muedical profession (being chiefly physicians and surgeons,) does
not differ materially from the duration of life of the clergy, being
somewhat Jess when the comparison is made hetween the less dis-
tinguized membiers of the medical profession and clergy whose deaths
are recorded in the same obituaries: ml somewhat greater when the
comparison is limited to the now distinguished membersof the two pro-
fessions ;=-4th. Thut the duration of hife of medical men has somewhat
increased during the last three centuries. .

Rernven's Proverien.—The Enterprise is 100 feet long and has a
16 feet beam: and her tonnage is about 1. Her engines consist
of four horizontal cylinders, 12 inches diameter and 2 feet stroke,
coupled toa vertical crank shaft.  The propeller is composed of & fan
wheel, 7 feet dirmeter. fixed on the lower end of the vertical shaft
and revolving in a water-tight chamber ;3 the water flows juto this
chamber  along a covered passage, through a number of small
openings in the hottom of the vessel, and is expelled in two con-
tinnous streams, hy curved pipes, through thesides.  The “nozzles,”
or extremitics of these pipes, are ouly 10inches diameter, and they are
all that protrudes from the surface of the hull, yet the #low of the
water through these nozzles furnishes the whole power required for
the advance of the vessel. Their best action is obtained when they are
cntirely out of the water, and they arve therefore situated ahout one
foot alwve the water-line.  They are pivotted to the «ides of the hull,
and are pointed astern when the vessel is to move ahead, or alicad
when the vessel is to move astern, or vertically downwards when the
vessel i< desired to remain at rest. The'changes of motion are thus
cffected with great mpldity, cven while the cugines continue at full
spcctl], the reversing operation being confined to the rotation of the
nozzles.

Naw as to the performance.  The motion of the vessel is as smooth
as that of a caual hoat, as the propulsion i continuous, not intermit-
tent, Tike that of paddies.  So remarkable is the smoothness of motion
that persons on lvard the first trip, declared they could not be aware
of the motion without looking over the ship's side.  The
highest speeld that has yet been attained is about 12 miles an
hour, and this was achicved ou the sccand pullic trial of the
vessel ; and we feel confilent that, after sume aolnious modi-
fications of the machinery are completed, we shall reach a speed
of 14 miles per hour.  The means of quickly reversing enalle us to
stop the vessel within 50 feet when sailing at full speed s and, Wy
placing the nozales reversely, one ahond, and the miher astem, the
vexsel may be turned on the spot, swinging on her beam, without the
aid of the rudder,
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Mouthly Metcorological Registery at the Provincial Magnetical Observatoryys Toronto, Canadn Westo—Aprily 1854,
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in Observatory grounds,

1xt: Mean velocity... 12-08 miles per hour.

Oth. Flocks of wild geese passing over the Ohservatory from South
towanls North.
10th. Splendid Aurora from 9 pam. of 10th to 3 a.m. of 13th, during
which the magnetic disturbauce much surpassed that which occur-
red during the great Aurora of the 27th wit.

25th. Wild pigeons numerons, and passing northward.

26th. Thunderstarm from 3,65 to 7.45 p.m., during which very heavy
rain and hailstones fully § of an inch in diameter fell, and a very
beautiful and perfect double minbow with superasumary bands
was formed.
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SUPPLEMENT
@he Conudion Fonenal

FOR JUNE, 1854

Statistics of Upper Canadae

Inthe year 1840, a paper was published in the: ¢ British Colonist,”
headed “Lands and Population in the United States and Upper
Canada.” ‘Theauthor of that document now brings it again before
the public in the Canadian Journal. Heconeeives that its repub-
lication én extenso will be interesting in the present history of this
Provinee, if accompanicd by a statement and remarks applicable
to the period, and showing how far the expectations entertained
fourteen years since have been realized.  Those assumed results in
1840 were considered by many people as visionary, and based
upon imperfect data.  The period selected for the application of
the prineiple set forth in the paper referred to, is from the year
1840 to 1852, and consequently freed from the beneficial influ-
ences of the raifroads and other great improvements now in pro-
gress, and which must necessarily operate in an extraordinary
Inanner in promoting an jucreise to our population, wealth, and
importance,

It was desired to follow out the consoquences of the inereased
population, as bearing upon the quantity of land placed under cul-
tivation, and showing also its greatly enhanced value.  And this
would have been an extremely interesting subjeet, the reasoning
tinder Seetion 1L being so very applicable to the actual position
of Canada in reference to Great Britain; but there is at present
no suilicient reliable data upon which to procced with safety.
It is not apart, however, from the subject herein treated upon,
to exhibit the advantages the Province has derived in a pecuntary
point of view from the migratory cmigration passing through this
country.

It was only in the year 1831 that a systematic arrangement
was made by the Canadian Government for veeciving, arrangingy
and recording the numbers of emigrants which flocked to our
shores, and it was not till after the devastation caused by cholera
“in 1832 and 1834 that the absolute necessity appeared of affording
Government assistance (Hirst by money and afterwards by superin-
tendence)in thespreading of settlers, plicing new comers amongst
our population, and the rapidiy pushing forward of these who
made the passage by Qucbee and onr great Lakes their highway
to the Western States.
tration of the numbers of emigrants has heen kept, and the stre-
nuous exertions of the Government have been directed to pro-
moate the rapid settlement or passage, as the case might le, of
the newly arrived emigrants.

It was important, in every respect, to ensure a quick passage
through our Lakes, rendering the route a favourite one to those
bound for the far west, and w o were thus benefited toagreat extent
by their transit. Speeldy dispersion and settlement in Canada
was still more important, not only ina sanitary pointof view, but
as it placed those who could ill spare the time in looking for
cemployment at ouce amoigst their employers, and enablad them
to send aid to the British Isles, to assist their friends requiring
aid to follow them,
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The benefits as to increase in population which Upper Ca-
nada hias derived from emigration have been overrated, and the
amount of transient emigration which has used our canals and
Lakes and river navigation s been very little understood—nor
could it be, until, by the results of the census, we could form
even a speculative opinion as to the numbers which had passed
through the Province,

The entrance of the emigration throush the water gate of
Quebee gave us, to a fraction, the arrivals; but it required
time nud the ofticial census to aseertain how many of those who
arrived, remained as setilers, contributing to our prosperity, and
how many merely benefited us by the expenditure of their cost
of passage through our waters.  As we said before, it was casy
to number the arrivals at Quebee, and to follow them through the
St. Lawrence; but once on the Lake, information upon their
future routes beeame almost inaceessible, for the outlets were too
numerous 1o be watehed, and the course of the emigration could
orly be guessed at.

Not to go too far back and fire our readers—it will be suffi-
cient for our purpose if we start from the year 1840, The
number of emigrants arrived since then are as follows, viz.:—

In the year 1840.... ... ....21,190
<< 184l... .. ....28937
.- 1842 oo eeee c .. 44,374
-- 1843 ccee ceen 020,142
.- 1844 . el 2..-25,378
.. 1845 caee e oo..20,253
- 1846 cce ceee ...-32,736

IO T-X) SR  eeea90,150
ee 1848.cieeee....27,939
e 1849 .. ........3849%
e 1850.iii s 32,292

1851 e coun .. 41,076

The population of Upper Canada was in 1840, 460,000. Now,
if we yearly add to this amount the number of emigrants amived
in the Proviuce, and deal with them in conformity with the prin-
ciple of the afore-mentioned table, the result will show us whether
the opinions hitherto entertained, namely, that nearly, if not quite
all, who arrived remmined, or that, if some did pass on, their
numbers were made up by emigrants from the States, was well
grounded or not.

The result we arrive at is 1,229,214 —showing that the be-
fore-named opinion would be incorteet, as had those numbers
remained in the Province, the actual population should be 277,210
more than is given in the census.

We must therefore try agiin, and assume that one-half of the
emigration settled in Canada, and the other half passcd on, or
died on their passage, and make the ealculation accordingly.

"The result, according to the principle of calenlation laid down
in 1840, shows that the population of Upper Canadashould have
been in the year 1832, 962,238, whereas the official census
shows it to be 952,004,

Thus it appears that the anticipations eatertained fourtecn
vears since, fall short in amount to the extent of 10,234 ouly,
thus establishing with extraordinary accuracy the correctuess of
the rule laid down in the year 1840, and more particularly so,
ity as is believed, the census is imperfuet, and that 2t precise return
would have exhibited the number of our population to be const
derably Jarger than is sct down in that officiai statement.

'The table also proves that one-half only of the emigrants who

have arrived in Canada since 1840 to 1852, have made this



Province their permanent abode, a result which may astonish
those who have not cousidered the subject under all the cirenm-
stances bearing upon it.

With respect to the one hdf of the emigrants who have
passed on to the United States (exeepting those who have
perished from fever or cholern, buing, it is hoped, only a small
proportion of tly number), the benetit of the cost of their pas-
sage through our waters is all they have left to us, but as this,
on the average, has been £1. Gs. 3d. per head, exclusive of pro-
visions, from Quebec to Buflalo, it amounts to £308,672 15s. Ok
add thereto 135, per head for provisions, &c., and we have nsum
total expended in this Province, during twelve years, by this
transitory people, of £483,345 15s. 0d.

The emigration of 1852 was 39,176, In the last ealculation,
viz, of the advantages derived to the Provinee by the passage of
that portion of emigrams who have passed through, we make
use of one-half that number as they have actually benefited the
Province by the cost of their transport; but in the former caleu-
lation, the emigration of 1852 is not included.

Since this document has been framed. the official returns of
immigration of the past year (1853) have been issued in Eng-
land, which show the arrivals in Canada to have been 36,699
souls, of waich 11,504 passed through to the United States:
200 of the Norwegians destined for Wisconsin aceepted employ-
ment at Hamilton. It is also assumed in the returns thay 5900
immigrants arrived in the United States for Canada; and a
number of milway labourers had passed on to Canada, attracted
by the abundant employ ment at high wages in the Province,
and the cessation of work in the Western States,

There is something (De Toequeville observes) estremely grand
and solemu in watching ¢ this great wave of population,” which
antually takes its rise in the heart of Europe, rolls across the
Atlantie Ocean, and, after breaking upon the shores of North
Amwerica, swells the current of another and a mightier stream,
which bas flowed onward until it has partially peopled the almost
boundless region of the * Far West,” and reached the coasts of
the Pacific.  There are but few passages in English poctry more
beautiful than that wiitten by Wordsworth about forty years
since, whien the “ Boo™ that left the “thronged hives of Bii-
tain” were fow in number, and the “ new  communities”™ they
were forming were compaatively animportant and fechle, nor do
we think we can do better than close these few remarks by quot-
iug the lines referred to:—

# As the clement of air affonds
An casy paseage 1o the industrious bees,
Fraught with therr burdens § and a way as smooth
For those ordaimed to take thesr sounding flicht
From the thronwed hive. and settle where they list—
In fresh abades their labour to renew ;
So the wide waters open to the power,
The will, the interests. and appointed needs
Of Britain. do imvite her to cast off
Her swarms 5 and, in suecession, send them forth,
Bound to establish new communities
O every shore whose acpret fanvours hope,
Or bold adventure ; promising to skill
And perseverance their deserved rewand,

Change, wide and decp. and silently performed,
'l:lnxs land shall witness 5 and. s days moll on,
l'::mh‘s universad trune shall feel the offect,

Even to the susallest habitable rock
Heaten by lonely hillows. hear the songs
O harmomzed saety, and bloom
With civil arts that send their frigrance fonh,
A zrateful tribute to all-saling Heaven,
Book 1X., Fxcunons.

Lyndhurst, Turonto, 1st June, 1854,

LANDS AND POPULATION IN THE UNITED STATES AND UPPER CANADA.

(1854,

Lands and Population in the United States and Upper Canadae

[Extract from a Tract icritten and published in the year 1798, Ly a gentle-
man nho held an impurtunt ofiicel sitvation v the Queernanent of the
Enuted States, entutled, »Facts and Calenlations respecting the Popula-
tion and Aerritory of the United States of America.”’ )

SECTION I.
OF TIE POPCLATION OF THE UNITED STATLS.

It is weil known that, about a century agro, the country which
now composes the United States of Amerien, contained but o
few thousand civilized inhabitants, and that now the same
country contains four or five millions.

But the causes of this vast increase in numbers seem not to
be equally well understood. 1t s believed that many persons
still suppose the population of Aricrica to be chietly indebted
for its growth to cmigrations from other countries, and that is
must become stationary when they cease to take place.  Some
facts and ealeulations will be here set down, to ascertain the ratio
of the natural increase of the inhalitants of America, and to
show that the great progress of wealth and population in that
country is chietly deived from internal causes, and of course
less liable to interruption from without,

The highest cstimate that is recollected of the number of
inhabitants removing to America in any one year supposes the
number to be 10,000.*% If the same number had removed
every vear since the first settlement of the conutry, it would
mahe the whole amount to 1,600,000, But it is to be remarked,
that this estimate was made for a pericd when emigrations were
unusnally numercus—that during the many years of war which
have taken place they have been very few; and that in former
years, when the number of emigrants was compluned of as an
evil, it was not reckuned so igh.t  We may, therefore, suppose
that 5000 persons per annum is a liberal allowance for the
average number of persons removing to America since its first
settlement.  Thiys, in the year 1790, would amount to 800,060
persons, At the end of 1790, and bLeginning of 1791, there
were enumerated in the general Census the number of 3,993,412
inhabitants.y  As sume places were not cnumerated at all, and
from others no return was made, there wan be livle donbt but
the actual number then was something more than 4,000,000,
Supposing them to lave increased so as to have doubled theie
nwnbers once in twenty years, then in the seveial preceding
periods of twenty years since the year 1630 the numbers would
stand thus:

At the end of 1790, 4.060,000

At the end of 1690, 125.000
“* 1770, 2,000,000 s

o 1670, 62,500

“ s 1750, 1,000,000 ¢ 4 1650, 31.250
«“ ¢ 1730, 500.000 “ “ 1630, 15,625
“ “ 1710, 254,600

But as this lagt date reaches back to the infancy of the fist
settlements in Noith America, it can hardly be supposed that
they contained so many as 15,000 inhabitants. It follows,
therefore, that they must have doubled their numbers oftencer
than once in twenty years; that is, that they must have increased
faster than at the rate of 5 per cent., compounding the inerease
with the principal at the end of every twenty years.

To determine how far this rate of increase is justified by other

* s Canper's Information Qe
t ¢ Dangles’s Sumanary.” Vol. 11., p. 36,
1 Sce the Census of 1701,
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facts, some pains have been taken to ascertain and compare the
nu&nber of inlabitants at different periods, viz,, 1750, 1774, 1750,
and 1791,

Here follows the estimate and the results, showing that in
the year 1750, the total of iahabitants in the thirteen colonics
was 1,179,259—1790, the whole number in the thirteen States,
4,000,000, being about 34-10 times the number of 1750, 1f
this increase be computed in the manuer of simple interest, it
affords a ratio of 5-98, ur very nearly 6 per cent., or in the man-
ner of compound interest, of between 3 and 3% per cent, Any
number increased in the compound rauo of 3 per cent. per
annum, is doubled in about 23} years, and at 33 per cent., in
about 20 years; that is, it is equal to 5 per cent. simple inerease
for the same period.

In 1752 a return was made to Congress of the inhabitants in
the several States, by which there appeared to he 2,359,300.
This return was then believed to be aceurate, for it was made
the rule for the assessment of public burthens among the States;
but, m 1784, the accuracy of it was attacked by Lord Sheflicld,
who aflirmed it was too great.  1f it was, in fact, as much too
great as he supposed, then the inerease of numbers from that
time to 1790 must have exceeded all credibility.  But allowing
it to have been aceurate, the

Difference between the number, 1790............ 4,000,000
Aud the number, 1782 i viciinnnnrecnnenenseenes 2,380,300

Tttt sseanssenssssannses. 1,610,700

From this deduet for emigrants, viz., 10,000
emigrants per annum for Y vears......90,000

Tucrease of ditto at 3 per cent. 44 years...20,250

110.230

Natural increase in 9 years.aiieeiicesannessoresnss 1,000,150

which, caleulated upon the number of inhabitants returned in
1782, grives the astonishing natural inerease of 6-97, or very
uearly 7 per cent. per annum.

From these statements, conipared with cach other, it appears
that in the year 1790 the adtual jncrcase of inkabitants in the
United States, beyund the numbur ever mported,® must have
Ten 3,200,000, or, aficr the soost liberal allowauces, at least
3,000,000; that the whole rate of increase upon the numbers
at any given period bas been more than 3 jier cent., and, deduct-
ing for emigrations, that it has been equal tu about 5 per cent.
for any twenty yeus successively, or 3% per cent. compound
increase for any period that has yet clapsed.

But it may be said, no inference as to the future population
of America can be derived from these facts, beeause, as the
country becomes more thickly setiled, the increase will be
slower.  We have an opportunity of examining what weight
the oljection possesses.

The Euastern Siates are the most thickly inhabited. The
greater part of the emigrations from them have been either to
other States in New England, or to the State of New York,

In 1750, New England and New York together contained
444,000—in 1790, 1,348,942, having more than trebled their
numbers in 40 years, and increased during all that period at the
rate of more than 5 per cont. upon their original number, and
in the compound ratio of nearly 3 per ccat.; and as many more

* Vuarious authoritics arc quoted from which these data are tuken.
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persons have emigrated from these States than have come into
them from abroad. Al this, and something more, is their
natural increase.

In 1750, Massachusetts contained 32 persons, and in 179

y 1 y

about 60 persons to each square mile;

Tn 1750, Conuccticut contained 20 persons, and in 1790,
about 30 persons to cach square mile;

In 1750, Rhode Islind contained about 23 persons, and in
1790, about 52 persons to each square mile; so that, besides
the numerous emigrants these States have sent forth, they have
ntore than doubled their numbers in 40 years, and nearly trebled
them since they contained 20 persons to each square mile.

Mr. defferson took some paius to prove that the inhabitants of
Virginin double their mumbers once in 271 years.  Ho also
provcd, by am ingenious caleulatinn, that in 1782, the numbers
tn Virginta were 567,6145 in 1790, the smne country (part of
which made the State of Kentucky) contained 821,287, giving
an increase of 496-100, or very nearly 5 per cent,, and donbling
their numbars, not in 27} veary as Mr. Jefferson sought to
prove, but in less than 21 years.  Virginia (exclusive of Ken-
tucky) added about 180,000 to its numbers between 1782 and
1790, the period when the numerous emigrations to Kentucky
caused so great o drain upon its population.

In 1780, the number of militia west of Blue Ridge in Vir-
ginia was 11,440, which, multiplied by four, gives for the num-
ber of inhabitants 45,760, In 1790, the same county contained
151,235, those counties having more than trebled their numbers
in 10 years,

The writer then procecds to say, it is to be observed that
these facts (and many more of a similar tendency might be
adduced) are drawn from the former and least prusperous state
of Ameriea, and from periods which were cither absolutely those
of public calamity, or at best were not those of national pros-
perity; yet, it is appreliended they sufliciently prove that the
inhabitants of the United States increase at least as fust as at
the compound rativ of C1 per cent.; that shonld foreigners cease
to remove there, it would not prevent more than 1-15 or 1-20 of
this increase, and that there are as yet no symytoms of this rate
of jucrease being at all diminished by the crowded population of
the country.  The United States must contain 13,000,000 of
Jeuple to equal the average of New England, and 55,000,000 to
equal the rate of population in Massachusetts aud Connecticut.

The causes of this great increase of population, so peculiar to
America, might be readily and sutisfactorily explained by «
review of the statc of mauners, society, property, &e., in that
country. This discussion is, however, unnecessary for the object
entertiined.

Here follow the caleulations showing the inerease of population
since 1790 to 1797, at the ratio of 3% per cent. per annum, com-
pounding the increase with the principal every year.  They result
in exhibiting that the population of the United States in 1797
was 5,088,590.

SECTION Il
ON TIE TERRITORY OF THE UNITED STATES.

From the statements in Section L, it appears that the increase
of the inhabitants of the Uuited States is in the compound ratio
of about 3} per cent, and that at the end of 1797 their numbers
were 5,088,590, ‘I'he territory of the United States has been
usually reckoned, after. Mr. Hutching as cqual to a tract of
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1,000,000 squarc miles. ‘This computation, though probably
wo large, will be followed.

It gives in avres, 640,000,000; from which deduct for water,
51,000,000, and there remnins of land, 589,000,000, Of this
quantity it is known that about 220,000,000 are contained in
the territory north-west of the river Ohiv, amd is nearly all of it
uninhabited.  Of the 369,000,000 which remain, it is diflicult
to form any just estimate as to the proportion of the inhabited
and approprinted parts to those which are not 0. It is, how-
ever, thought reasonuble to suppose that, in Ameriea, whenever
any part of the country has acquired « population of about 20
persons to the square mile, or 150 to 200 acres to a family, that
then the land must there have acquired neatly the average price
of cultivated lnd,and the surplus population will incline to
emigrate.  Assuming this as a rule, the lands in the United
States so aceupied would, in 1796, be 157,337,664—remains,
211,662,336 a great part of whicl is inhabited in some degree.
The remainder is owned by States and individuals, and much
of it not for sale.  Add for the North-west tenitory, 220,000,000
Laud of all kinds yet to be settled, 431,662,336,

The increase of the population of the United States, calculated
upon the principles established in Section L, will, if applied to
the scttlement of new landy, at the rate of 20 persons to each
square mile, or 32 acres cach person, oceupy the lands of the
United States in the proportion, and at the periods following,
ViZ, :—

. . - Acreg of land | Aeres of land
YEAR. R RIS
1796 4,016,802 ... i 431,662,03

One year's increasceeee  seeees o816 ... .
97 5,058,890 | 426,155,520

Ten dithoucerecrrnireerees]  covuns 66,863,712 1 ...
18071 7,178,181 ' 359,291,808

Ten ditto.cccsecenrsascerees]  veeren 94,317,856 1 ...
1817} 10023804 ) b 964,973,052

Ten ditto.ceeececreeercccead]  eeneen 153,044,704 ! .....
1827, 120401 0 Ll 131,929,248

Beven ditt0..ceeeerieceerned]  vevene 131,929,248 | ......
About 1834] 13,406,150 |  ...... £ 000,000,000

SECTION 1If.
OF THE VALUE OF LANDS.

1t has usually 'been supposed that the great rise which has
taken place in the value of American lands, has been produced
by eaprice or accident, and not derived from any fixed and certain
sources of profit; but it is allowed that this rise in their value
has been constant, and very great ever since the first settlement
of the colonics, and during periods which were far from being
those of public prosperity.” Without taking advautage, however,
of the prescut favorable state of public aflaiss, it will be attempted
to show, from facts and calculations drawn from the former und
least prosperous state of the country, that the great increase in
the value of lands is derived from fixed and necessary causes
existing in the country, and is, in a great measure, subject to
strict caleulation. The following caleulation is founded upon
these principles :—

1st. It is supposed to be proved in Section L., that the inhabitants
of the United States increase in the compound ratio of 33
per cent. :

2nd. It appears from the sume Section that, ut the end of the
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ear 1706, the number of inhabitants in the United States
1s about 4,916,802,
1t appears from tho statements in Section II, that the
quantity of vacant lands in the United States is about
431,062,336 acres.
Of eonsequence there are in the United States 1,139 per-
sons o cach 100,000 acres of new lands,
It is supposed that new lands on an average are worth one
dollar per nere; and that fands inhabited wt the wte of
twenty persons to the square mile, are worth thivteen dollars
or three guiness per acre.

The following statement, therefore, shows the increasing value
of any 100,000 acres (taken cqual to the average) upon the
principle that the tncrease of 1,139 persons may be applied to
the settlement of ity and that as much land as they settle at the
rate of twenty persons to the square mile is worth thirteen
dollars or threo guineas per acre:—

3rd.

k.

5th,

g g &
K g 2
£ s g ]
= g e s
YEAR. 3 g < a
] b= 2 o
2 z s &
Acres Dotlurs  |DUs, Cts] £ & o
End of oieinnnnns 1796 | 1,1201....... 100,000, 1.00 0 4 6
Inerease ....... seraesnons 40{ 1,280] 16,610
Eid of cevennnnnn 0707 1 LITOT 13127 1166001 1LIG ] O 5 2%
Inerease coeveorienecene A ] 15,056
End of .eevveiaenes 1708 | 1,220 Lo 1s3096) 1331 0 5 113
Inerease cooeeeene veasanaas H2h 17472
End of cocvvvecenns 1799 | 12620 1 tos| ISLdos] L3 { 0 6 93
Inerease coueees verereaase M 18,304
End of i JS00 | 1,306 1,472] 169472 169 ] 0 7 4}
1HErease ceveee cosanans v 2112 ISR R BN
:
End of .... L1801 [ 1,3521 1,504 188,608 188 1 0 8 5}
INCrense ceeeeecersceennnes ril RSP 19,352
End of ccvirennes 1802 | 1,3991 1,508) 205,160 2021 0 9 44
Inerease coeeees sresesenes K 20,384
Endof cevvveninnen 1803 | I, 48] 1.631] 228544 228 | 019 3
INerense ceeevcreneuceanes 1 N 21.216
Ead of ... vossnne 1804 | 14991 1,604 21076641 240 1 0 11 24
10erease coeeveiceanenneans A2 eenenennn 21632
Fad of ceevennennes 1805 | 1,a51] pyas] 270,392 271 o 12 2§
Inerease ceveeevevnennnnne. HY 3 TR 226
1,6051 1702} 2onssny 2931 0 18 2%
1) SR 23,206
16611 ... 15,1520 307 014 3
11,7191 1L,836] 34180 3411 015 4
1,779] 1,920 366,240} 3.66 016 5
1L,54) Lusd] 392,030 3921 017 71
2,15611,040) 5355507 5351 1 1 Of
2,505,13,1200 Juo, 1o To6 1 111 9
3,083 [15,084] 908,702] 9,08 2 0 8}
3,601 HS TSH{IL 152804 11521 2 12 10
TR, 1834 | 4,255 {1000R [L 400000 12001 3 3 0
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It is not intended hy this st tement to convey the iden that
the rise in the value of any particular tract of land will be in tho
exact proportion here mentioned.  In many important instances
in_America it has been greater, in others, perhaps, less.  But it
is intended to show that the inerease in the value of American
lands ix, in its nature, fike that of compound interest; and that,
assuming the very moderate ratio of 34 per cent. for the inerease
of inhabitants, the general rise in the value of property resuliing
therefrom, is very far above the profit of capital in any of the
ordinary ways of emploving it.  And it is to be remembered
that these statements being matters of arithmetical caleulation,
are not to be disproved, except by disproviug some of the
premises on which they ave founded,

1t ought also to bo remarked that the statement is burthened
by the inclusion of all the lands in the United States, and, of
course, of many millions which are not now for sale, and will not
begin to be settled for many years. It is, therefore, much too
moderate if considered with respect to the lands now tn market.

The lowest price at which Congress sell the lands they offer
for sale is two dollars per nere.  The astonishing low prices of
lands in Ameriea have hitherto been oceasioned by the want of
capital to invest in them.  Only a few European capitalists have
lately understood the subject; and nobody is jgnorant of the im-
mense advantages they have derived fromit.  The great inerease
of capital in  Americn, together with the investments which
Europeans are beginning to make in lands, will probably raise
their value far above the rate at which it has incrensed at any
former period,

_ Such a conclusion results not unnaturally fiom another con-
sideration, which is this: The price of any commodity whatever
may be raised in two ways; cither by diminishing the quantity
for sale, or by increasing the demaund.  But the extension of set-
tlements and the incrense of wealth and population operate at
once in both these ways upon American fands; not only dimin-
ishings the quantity fur sale, but increasing the means and the
eligibility of muking further purchases amd settlements.

The Republie, as is well known, consisted of thirteen States in
1700, viz.: Massachusetts, Muryland, New Hampshire, Rhude
Island, Connectient, New York, New Jersey, Pennsylvania, Dela-
ware, Virginia, New Caroling, Somth Cavolina, and Georgia.
The preceding statement has, of course, 1eference to these thirteen
eunmerated States only; subsequently the Republie has been
extended to twenty-four States by the addition to the Union of
the following eleven Siates, viz.: Maine, Vermont, Ohio, Tennessee,
Mississippi, Tudiana, Dlinois, Missouri, Alibama, Louisiana, and
Kentucky.  To these might be added the territories of Michigan,

Arkansas, Floria, and the District of Columbia.

In considering the accompanying statement and caleulations
founded thercon, although they may not at first view appear to
have relised in 1834 the amticipations of the author, who penned
them furty years since, many evedts and the conseuences
avising out of them have occurred, which have most materinlly
affected the contemplated result; it may tend to illustrate the
actual position of the .case by bringing forward those events
which bear in favour, and also those which bear against the
statement.  In favour of the statement:—

For some time, especially during the wars with England in
1812 to 1814, there was searcely any immigration into the United
States.  On the contrary, there were considerable emigrations
from thence to Canada, &c., nor would a state of war tend to
promote any natwral increase of the population.
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The vast extension of the dowinions of the Republic by the
aequisition of Florida, the annexation of other States and terri-
tories since 1790, would necessarily portpone the settlement of
all the lands in the manner anticipated, and also generally keep
down their prices most materinlly. (1) But yet the averngo
prices of settled land is suppused to tar exceed thirteen dollars,
ur three guineas per acie, (2)

Against the statement :—

The population of the United States did not amount to
18,000,000 of inhabitants in 1834, being ounly 12,866,020 at
the lust census in 1830. (3)

The number of immigrants into the United States has been
very considerable during the last 20 years—especially during
the Jast 10 years.

To draw these observations to a point, the object had in view
in extracting and condensing the annexed statement (although
sufficiently Interesting in itsclf; if proved to be toleraubly correct—
due allowances buing made for the unforeseen cireumstances)
was to endeavour to draw a parallel statement of the prospective
position of Upper Canada, in a given number of years, founded
upon accessible data,

The population of Upper Camada, in 1838, was 400,000
inhabitants. {4)

Within the actual limits of Upper Canada, between the paral-
Tels 419, 479, and 49° of north latitude, there are 141,000 square
statute miles. (3)

Assuming that only that portion of the territory embraced
by, aud on the south of French River, Lake Nepissing, and the
Ottawa River, is available or suitable for agricultural purposes,
and that the territory beyond those limits will only he settled
when the population of the south shatl become very dense, and
making allowance for the superficies covered by water, it will
not be underrating the quantity of kwd at present considered
availuble, in estimating it ut about one-third less than the whole
territory, but say, for the purpose of this statement, at 100,000
square statute wiles. (6)

Thus it appears there are now 160 acres to each inhabitant.

A recent intelligent Canadian writer (7) considers the terri-
tory suitable for settlement at 35,326,400 acres, after deducting
16,000,000 for water.

Thus it appears there are 88} acres to each inhabitant.

The annexed table will show that to scttle the 100,000 square
statute miles, or the 64,000,000 statule acres, in the proportion
of 20 persons to a square mile, or 32 acres to cach individual,
will require 2,000,000 inhabitants. (8)

It will take 47 yenrs, unassisted by immigration, compound-
ing the natural incrense with the principal, at three-and-a-half
per cent. per annum, to settle 100,000 statute miles.

40 years assisted annually by 5,000 jmmigrants.

35 ditto ditto 1,000 ditto.
a ditto ditto 15,000 ditto.
29 ditto ditto 20,000 ditto.
26 ditto ditto 25,000 ditto.

The table will also show the number of years it will take to
settle in a like manner the 35,326,400 acres, and which will re-
quire 1,103,950 inhabitants, :
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It will take 30 years unassisted Ly i nmigration.
25 years assisted w nua ly by 5,000 immigrants,

21 ditto wito 10,000 ditto.
18 ditto ditto 15,000 ditto,
16 ditto ditto 20,000 ditto,
15 ditto ditto 25,000 ditto,

It is not considered necessary to extend this statement by en-
tering upon the caleulations as”to the incrensed value given to
lands, by being settled in the manner laid down, as there is no
correct data within reach as to the average value of wild land,
and that of land scttled in the rativ established; but should
these points be ascertained, the caleulations wounld be very
stmple, although tedious from their number, were they pursucll
to cach year mentioned in the table.

TABLE
Shorwing the annual increuse of inkabitants in Upper Canada to the year
1847, und subscquent periods mentioned, unte! they shall reach 2,000,000
aoyls, at three and @ half per cent. per annum, compoundiay the increase
with the principal :—
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If the number of inhabitauts in any given year be multiplied
by 32, it will show the number of acres settled: or, if it be di-
vided by 20, it will give the number of statute miles settled.

The following table, given by Baron Ch. Dupin in his “ Forces
Productives et Commerciales de la France,” showing the rate of
increase in the population of the principal States of Europe, is
highly curious, and may not be considered irrelevant to this
statement:—
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. Annual increase upon cach million of inhabitants, and period
in which the population would double itself if the increase con-
tinged uniformi— °

Increase in 1,000,000 inhabitants. Period of doubling,

Pruxsia, 27,027 26 years,
Britain,* 16,667 42,
Netherlands, 12,372 any o,
Two Sicilies, 11,111 oy,
Russia, 10,527 a6,
Austria, 10,114 G,
France, 6,530 105 ,,

* This estimate is made upon the population of Eurepe in 1827, and
as respeets Great Britain is vather high; trom 1811 to 1821 the in-
crease was hout 13,700 for Britain: for Ireland it might be about
20,090 and for both 15,800, and the perind of doubling 15 years,

Von Malchus states the annual inevease in all Europe to be two per
cent., on nbout 215,000,000 inhkabitants—the average issue of wmar-
riages four children,

Nortks.

(1) In 1832 the public domain in the new States and territories un-
sold, to which the Tudian title had been estinguished, was estimated
at . . . . . . . . . 227,203,884 ucres.
And the quantity in the same, to which the Indian

title had not been eatinguished, ut . . . 113,577,869

340,871,753
790,000,000

The quantity of land beyond the limits of those
States and territories, has been estimated .

1,090,871,753

—Ditkin’s Statistics of the United States, 1835.

(2) The average value of lands per nere (irc'uding buildings), ac-
cording to the valuations in 1814 and in 1815, ranged for each State from
four dollars, the value of lands in Kentucky, to 39 dollars, the value of
land in Rhode Island.  The average value in 1814 of lands throughout
the United States was about ten dollars per acre.—2itkin's Statistics.

(3) According to the rate of increase upon the previous census in
1820, which gave an increase of 3,227 839 sonls, the population might
probably have heen in 1834, 15,000,000 inhabitants,

(4) The population of “Upper Canada, according to the census for

1811 was 77,000 1827 was 176,059
w24 L 151,000 1828 ... 185,526
1826 .. 163,702 1830 ... 215,000

(3) Vide Bouchette.

(6) The number of aeres under agricultural improvement in 1828
did not eaceed 570,000 scres,—(Vide Bouchette.)

(7) L. Ncilson, ¢ Prize Hssay.”

(S) The population in 1838 being 400,000 inkabitants, would thus
settle 12,800,000 acres,

The Grand Thrunk Railway--The Victoria Bridgee

We are indebted to the kind and ready acknowledgement of
a request made in the name of the Council of the Canadian In-
stitute to Alexander Mackenzie Ross, Esq., Engineer in Chief of
the Grand Trunk Railway, dor the original copy of the engraving
of the Victoria Biidge, which appears in the present number of
the Canadian Journul.

This remarkable structure will be without a rival upon the
Continent of America, and may, perhaps. Le ihe most stupendous
and imposing work of its class in the world.  Me. Ross describes
the Victoria Bridge in the following compreliensive paragraph:—

“ No better description of the design can be given, than that
it consists of n wronght-iron box, 20 feet deep, 16 feet wide, and
about 7000 feet in length; supported at intervals of about 260
feet, by towers of stonc, and open at both cods to admit of the
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trains paseing through it, and made of suflicient strength to carry
six times the heaviest load hitherto known to travel on railways
in this or any other country.”

In the accompanying plate of the Viethria Bridue, the centro
arch is fudicuted by the steamer passing thwough it; the width
between the towers is here 330 feety or 110 ymids, and the
enormous tube which spans the gulf ust be constructed so as
“to sustain six times the heaviest load hitherto kuown to travel
upon any railway in the world,”  Of course this is to be under-
stood as applying to u teain or part of « vain 110 yards long—
nevertheless involving w degree of strength and durability” of
which it s extremely diflicult to form a just and accurate con-
ception.

We hope to be able to furnish diagrams and deseriptions of
tho details of this greaw Canadian work in future numbers of the
Journal,

It will not be inappropriate, perhaps, to anncunce here the
intention of the Council of the Institute to publish, from time to
time, plans and views of the leading structures on the Grand
Trunk, the Great Western, and other railways of Canada.  Nor
do we think that the time is far distant when—in continuing our
illustrations of the great public works of this country—we may be
enabled 1o delineate the details of the unrivalled Welland and
St Lawrence Canals,” the Slides of the Ottawa, the Suspension
Bridge and Ridean Locks at Bytown and other magnificent
structures, which are searvcely known exeept by a misty reputa-
tion beyoud the counties in which they e situated.

Subjoined is Mr. Stephenson’s report on the Vietoria Bridge
to the Directors of the Grand Trunk Railway :—

214, Great George Street, Westminster,
2od May, 1854,

Geutlemen —Absenee from Eagland, and other unespected civeum-
stances. have prevented my sooner laymy betore yon the results of my
visit to Cannda Lust atinn, for the parpose of conferring with your
Engineer-am-Chaet, Mro Alexander Ross, respecting the Victona Bndge
across the River St Lawrence. in the vicwity ot Montreal,

The subject will maturally render atselt into thiee parts. viz. :—

First,—The description of Birdge best adapted for the shuation.

Sccond, —"The selection of a proper site.

Thind,—The necessity for such u structnre,

Rewarding the fiost point. I o xot feel ealled upon to enter upona discus-
sion of the differeut opraons which ive been expressed by emgineers, both
in Euweland and Amenea, as to the comparative merits of dittetent classes
of bridges, und more especially as between the suspension and tubular
principles. when Jarge spans become o uiatter of necessty.  Jt is known to
me thiat i one case in the United States a common suspension bridge has
been applicd to riilway purposes, but from the mtormation in my poscse
sion from 2 high envaeenng authonty in that Country, the work alluded to
can scarcely be looked upon 2< & penmanent, substantial, and sate structure,
Its flexabibiy. T was nforne was truly alasong, and aliiough another
structure of this kind 15 10 pn_ess of constraction near Niagara, in which
great skl has been shewn m desigmng mneans for neatrihising thi< teadency
to flexibility, 1 am of opinion that no system of trussing applicable ton
Matforin suspended from chamns will prove either durable or efiicient, unless
1t be carried to such an extent as 1o approach in dimensions i tabe fit itselt’
for the Pasage of ralway tains through i, Such bridie may doubtless be
sucessiully, and perhaps with propucty, adopted an some sstuanons, but |
am convineed that even insuch stuattons, whale they wall in the fivst cost
fall lintle short ot wronzht won tabes. they will be more expensive to main-
taty, atd tar wtertor w efficiency and suety,

I cannot hesitate. therefore. 1o recommend the adoption of a Tubular
Vridige, similar in all essental partienlars to that of the Bitannia over
the Menai Strits in this Countey ; and it st be observed, that, the essen-
ual features bemng the sume, althouh the leneth wch exeeeds that of the
work alluded to, nane of the formudable difficulties which smrounds its
aiection will be i olved in the presentinstamee, I the Britinnia, the two
larger openings were eich 460 feet, whereas in the proposed Victoria there
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is only one large apening of 330 feet. all the rest being 240 feet.  In the
constinction of the latter, there is also every faeility for the erectiny of seat=
folding which will adnut ot the tubes bemng construeted in their penuanent
position, thus avoiding both the precatious awd expensive processof tloating,
and afterwands hitng the tubes to the tinad teved by hydrantic presswe.

In speaking of the facilities, it is 2 most agreable and satisfactory duty
to put on tecord that the Gov cenment Bainecrg Departinent has, through-
out the considesation ol ths nuportant question, exinbiied the most Trendly
sparit, and done everything i s power 1o remove several onerous con-
ditions which were ut one time spohen of as nceessary, betore officiul
sunction would be given tor the construchion of the Wotk.

On wy arrival in Canadi 1 tonndd that Mz, AL M. Ross had collected so
much lormation beatng on the subject of the wite of the Bridge, that my
task was comparttavely an casy one.

Amongst the inhabitts of Montreal 1 found two opinions existing on
this pointe—someshat conthietng: the one suhe mantainng that the Kiver
should be crossed mumneditely on the tower side of the ey, where the
prancipal chinnel is much natiower than elseswhiere, and where also the
fsland of St Helens would shorten the length ot the Bridee 3 the other
seeing 1o be in favour of erossing a little beiow Nun's Iskand.

Sections of the bed of the River at both points had been prepared, and a
carciul stwdy ot these lent no doubt on my mmd that the latter was deci-
dedly the onc 10 beadopred.

In addition, however, to the simple gquestion of the best site for the
coustruction of a bridwe across the St. Lawrence, iy attention was specially
called 1o the teasibility of erectues aud mamtanune such @ structure during
the breaking up of the ice inspring, when results take place which appear to
every observer indieatis ¢ of forees alimost niesistble. and, theretore, such as
would be hikely to destroy any prets built for the suppost of a bridge. 1 have
not myselt had the advantage of witiiessing these rensarhable phenomena. but
hav e endeavoured to reahse thennin my nund s faras practicable by conver-
sation with those to whom they e tamitiar, and, inaddition to this,  have
read amd studied with great pleastre an admerable and most graphic de-
senption by Mr. Loxan of the whole of the vaned conditions of the river,
from the commencement of the tonmation ot 1ce to its breaking up and
clearing awsy w spring, o this wemarr [ an ek indebted or o clear
comprehension of the gormidable tumult that tahes plice at dulerent times
wmangst the huge misses ot e on the swtace of the nver, and which must
stiike the eye s it irresisible forees wese m operation, or such as, at all
events, would put all calentutions at defiance.

‘IThis is no donbt the first impression on the mind of the observer; hut
more mature 1eflection on the subject soon poats out the sowce from which
all the forees displayed must otigimate.

‘Fhe origin of these powers is simply the gravity of the mass eccupying
the switace of the water with a given declivity up 1o a point where the river
is again clear of ice, which m this case, is at the Lachwe Falls, "This is
unquestionably the masimum amount of force that can come into play 5 but
its etliect is evadently greatly reduced—patly by the ice attaching wselt to the
shores, and panty by its gronndg upon the bed of the niver.  Such inodi~
ficutions of the torces are clearly beyond the reach of ealeulution, us no
coneet date can be obtained for thew estimation ; but i’ we proceed by
omitting all con~derstion of those circumstances which tend 1o reduce the
greatest foree thut can be everted, a suliciently safe result is arrived at,

In thus treating the subject ot the forces that may be occasionally applied to
the piers of the proposed bridge, Uam tully alive to many other circum-
stanees which may occasionally combme m such @ mauner as apparenily
10 produce severe and extraondinary piessure at pomts on the mass of ice or
upott the shore. and. consequenly, upon the indnidual Picxs of 2 bridge.
Many inquinies were made respeeting this particular view, but no facis
wete elicited indicative of forees existing at all approaclung to that which
I have regarded as the sonrce and the maxunu ot the pressure that can
at any e come into operation atlecting the brudge.

1 do not think it necessary to go into detail respecting the precise form
and coustruction ot the prers, and shall merely state, that in forming the
desien, care has been tithen 1o bear e nund the expedients which have
Intherto been nsed and found suceesstul m protecting bidges exposed to the
severe tests of a Canadian winter, and the breaking of the ice of frozen
rivers,

, Iluo\\' come to the last paint, viz., the necessity of this large and costly
hridge.

Betoie entering on the expendiure of £1.400,000 upon one work in an
systems of Rmbways, itis of course lIl.'CCa.\'ll'f’ to consider the bearing whic
it has upon the entive nndertaking if carried out, and also the effect which
its postponvinient is hikely 1o produce.



202

"Ihese questions appear te me to be very simple, and free from any difii-
culty,

An extensive series of Railways in Canada. on the north side of the St.
Lawrence, is developing itselt mpidly 5 part of it is alicady in operation, a
large portion fast progressines, and other lines in contemplation, e coms-
mencement of winch st speedily tuhe pliee.

The comneree of this extensive and productive country has scarcely any
outlet at preseat. bt throngh the Ste Lawrence, which s seaded up during
sivmonths of the yeat and therefore very miperfectly answers the purposes
of a great connnervial thoroughiare,

Toxperience, both in this and other countries where mibways hine come
into nvalry with the best savigable risers, has demonstrated, beyond the
possibility”of question. that this new deseription ol locamotion is capable of
supersediteg water earringe wherever economy and despateh are sequired §
and even where the Latter s of little importance. the capabilities ofa ratlway,
propaily managed. may <til be made available, snply for economy.

The great object, however. of the Canadian system of milways is not to
compete with the River St Lawrence wineh will contunie toa ccommodate
it certain portion of the tidlic of the country. but to bring those rich pro-
vinees into direct and casy connection with all the ports on the Fast Coast of
the Atlantic, from Hahiinx 1o Boston, and even New York.—and consequently
throtgh these ports. neater to Europwe,

17 the line of Railway communication be pénmitted 0 1emain severed by
the 81 Lawrenee, it 15 obvivus that the benetits which the system is caleu-
lated to confer upon Canada niust jematn in @ great extent nugatory, and
of a loeal charaeter.

Fhe Province will be compamtively insulated. and cut off from that coast
to which her comumerce naturally tends; the tratiic trom the West st
either continue to adopt the water conumunication. or. what ix more rmlmhlc
—nay, | should say. certain—it would cross into the United States, by those
lines nearly completed to Butlalo. crossing the river near Niagara.

No one who has visited the countiy, and made hinelt” acquainted only
pattially with the tendencies of the trade which is growing up on all sides
m Upper Canada, can fail to perecive that if vigorous steps be taken to
render milway communication with the Fastern Coast through Lower
Camada vnintersapted, the whale of the praduce of Upper Canadia will fined
its way to the Coast through other channels 3 and the system of” lies now
compiced in your undertakmg will be deprived of that tratlic upon which
You have very reasomably caleolated.

In short. 1 cannot conceive anything so fatal to the satisfactory develop-
ment of yonr Railway as the postponement of the bridue across the aiver
at Montreals  “The hine cannot, mowy opimon. fultil its abject of being the
high road for Canadian prduce, ool this work s completed 5 and looking
at the cuonmons extent of neh and prosperons country which your system
intersects. and at the amonns of capital wWhich has been alteady, or is m the
progress or prospeet of being expended. there is inmy mind no soom for ques-
tion as to the expedieney—ndeed. the absolute necesaty of the completion
of this bridge, upon which. 1 am persuaded, the successful issue of your
geeat undertakmy mainly depemts.

I s, Gentlemen. yours faithfully.
Rouext STEPHENSON.

To the Dircctors of the Grand Tnmk Rwulway of Canada,

Canndian Institute.

At a general meeting of the Institute, held on the Gth of May,
1834, the following resolution was adopted :—

“That the amalgamation of the Toronto Athenceum with tho
Canadian Institute be agreed to, and be carried into effect accord-
ing to the conditions sct forth in the communication from the
Council, which has just been read.”

The Communication from the Council consisted of a recom-
mendation to adopt and act upon the Report of the Special
Committees of the Canadian Institute and Toronto Athenzeum,
appointed to confer on the subject of the union of those Institu-
tions.

CANADIAN INSTITUTE.—COAL IN CANADA.

[1854,

The Report nlluded to, together with the resolutivn of the
Council, are given in full on page 195 of this Journal, and need
not, therefore, be repeated heve,

At a meeting of thé Council of the Canadian Institute, held
on Saturday, June 3d, it was resolved—

“That the thanks of the Council be transmitted to Alexander
Mackenzie Ross, Esq, Chief Engineer of the Grand Trunk
Railway, for his kinduess in furnishing the original copy of the
plate of the Victoria Bridge, which appears in the June number
of the Canadian Jouwrnal.”

A member of the Canadian Institute, distinguished as much
by an ardent love for natural science as for the remarkable
Jiberality with which he enconrages and promotes its study, has
signiticd his- intention of presenting the Institute with a very
commodious piece of fand inthe city of Toronto for the construe-
tion of a building, subject to the condition thid, ¢ither through
the munificence of the Provineial Government or by means of
private liberality, the necessary funds for the erection of a suit-
able building be cusured.  We hope to enjoy the privilege of
being more explicit and definite in the July number.

Canl in Canadx,

We have observed with much regret that the question of the
existence of coal in Canada West is again revived. The dark-
coloured bituminous shales of the Utica slate have been once
more mistaken for the « black diamond.”  T'he shales alluded
to in a letter which has lately acquired a very wide circulation
throughout this country by means of the provincial press, are
many thousand fact below the true coal measures, and no witder
speculations eould be indulged in than attempts at finding eoal
where those black shales appear.  Sensible persons will svon be
perfectly satisficd on this matter by the speedy publication in
this Jowrnal, of a paper #On the Physieal Structure of Western
Canada,” by W, E. Logan, F.R.S, and G.S. Provincial Geolo-
gist. The delays which have arisen in the publication of that
distinguished geologist's paper, have proceeded from the great
difliculty which has been experienced in obtaining a correct cop-
perplate engraving of a geological map of Western Canada. We
hope, however, 10 be able to enrich the pages of thz lirst number
of the third volume of the Canadian Journad, to b2 published in
August next, with an aceurate plate of Mr. Logan’s most valuable
and instructive map.

The Qucbee Meteorological Table for April was received at
the oftice of the Canadian Journal, on Tuesday, the 13th June.
This unusual delay will probably form an excuse for its non-
appearance in the present number,  As yet, we are quite unable
to conjecture with whom the fault lies. We hope that it will

be found side by side with its May brother in our next issue.



