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TOUR IN NORTH AMERICA,

IN 1841-2.

CHAPTER XIV.

Dr. Channingi-Agitadon in Rhode 1iland.-Armed Conven-
lion.-Sail through Amboy Straits.-Journey to Philadel-
phia and Baltimore. -Harper's Ferry.-Passage over the
Alleghanies by National Road. - Parallel Ridges. -Absence
of Drift. -Structure and Origin of Appalachians. - Theory

ofSubsidence and Contraction of Subterranean 17uid.-Kentucky
Farmers. - Emigrants. -Cumberland Coal Field. -Clay ivith

Stigmaria.-Marine Shelis in Coal Méasures near Frosthurg.
Wide Geographical Distribution of Fosisil Coal Plants.

April 17. 1842.-DURING my stay at, Boston.,, I was

fortunate -enough to hear Dr. Channing preach on e
of the last sermons he delivered from the pulpit.
His declininom health had prevented him, from doing

regular duty of late yea'rs; 'but there seemed no
reason, to anticipate that he would so soon be taken

VOL. Il. B .
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DE, CHANNING@ ciffAp. XIV.

away from, a community over which he exerted a
great and salutary influence. His sermon was less
impressive than 1 had expected, and fell short of the
high conception 1 had formed of him from, his
writincys; but this I imputed entirely to his want of

physical strength, and the weak state of his voice.
1 had aftetwards the pleasure of conversing freely
with him at a small dinn'er party on various subjects
in which he was interested; amonom others the bear-
ing of geological discoveies, respecting the earthls
antiquity and the extinct races of animals, on the

Mosaie account of the story of man and the
creation. I was struck with the lively interest he took
n the -political affairs of Rhode Island, - a n eigh-

bouring state.,, containing about 110,000 inhabitants,
and now convulsed by a revolutionary moivement in
favour of an extension of the su-ffrage. The sym.
pathies of Dr. Channing appeared to lean strongly
to the popular party, which, in his opinion, had

tt eevances to complain of, however much, by their
violent proceedings, they had p-ýit themsýIves in the
wrong.

As some alarmists usured me that the railway to
Providence, by which. 1 întended to pass southwards
n a few days, (Il was commanded by the cemnon of

the insurcpents," my euriosity was awalcened to
enquire into this affair, the details of which were not



CiffAp. XIV. ]RHODE ISLAND CONVEXIION. 3

uninstrtictive as givincr a curious insight into the
character of the New England people, and showing
their respect for law and order, even when their
passions are highly excited. I found that Rhode
Island was still, in the year 1842, governed according
to a charter granted by Charles IL in the year 16 6 3,
no alteration havîng been made in the qualifications
of voters at the period when the sovereignty was
transferred from the crown of Great Britain to the
freeholders of Rhode Island. Although the State

has been flourlshing, and7 is entirel free friom debt, a
large majority of the people have, for the last forty

years, called loudly on the privileged landholders to
give up their exclu'Ive right of voting, and to extend
the suffýage to aJI the adult males, in accordance-
with the systein established in all the neighbourIng
states. The dispute turned mainly on a question of
a very abstract, nature for the comprehension of the
multitude, though in reality one of great con-
stitutionaJ importance; namely, whether the change
should be Made according to the forms prescribed in
the charter of 1663, or micpht be efected by the
people in its capacity of sovereign, without regard to

any established forms. The latter method was
advocated by the democratic leaders as most flat-

tering to the people, and with such success that they
organized a formidable association in opposition to

iB 2



DEMOCRATIC MOVEMENT Cjff.&P. XIVII,

the clovernment. Their demands » did not differ very
ýmaterially from those which the legislature was

willing to concede, except that the democrats claimed
the suffrage, not only for every American-born
citizen, but also for the new-comers, or the settlers of
a few years' standing. Both parties agreed to
exclude the free blacks. At length, as their wishes

were not complied with, the le Su&age Convention
resolved to intimidate their opponents by a military
enrolment and drilling, and were soon joined by
several companies of militia.

The governor of Rhode Island was so much
alarmed as to call On the President of the United
States to afford him aid, which, was declined on the
ground that'no overt act of violence had been com-

mitted. The insurgents then elected a separate
senate and house of representatives,'and, one Dorr as
lyovernor of the State, who proceeded to Washington,
and had an interview with the President of the
United States and with several members-of congress.
Meanwhile military preparations were making on
both sides. Ab second appeal was made in vain by
the State of Rhode Island, for aid from the federal

government at Washington. Meetings of sym-
pathizers were held at New York to co-operate with

the pôpular party, who had now obtained some pieces
of. can'non and attempted to get possession of the-
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arsenal at Providence. On this occasion, however,

the State government called out the militia, who

mustered in great force, and, after a bloodless affray,

the popular party, which had already dwindled down

to a few hundreds, deserted their leader, Dorr. This

champion made his escape, but was soon after taken,

tried for high treason, and condemned to imprison-

ment. Béfine- the conclusion of this afair the

government at Washington signified their readiness

to furnish the required troops, but their offer of aïd

came late, and the assistance was no longer needed.

The firmness of the Rhode Island legislature under

the threats of the armed populace at home, and, what

was more formidable, of the sympathizers from. with-

out, and the respect shown to, constitutional forms

by the mass of the people in the midst of this

excitement, are circlim tances highly creditable to

the majority of the citizens. It remains to be seen

whether an extension of the suffrage, which was

afterwards granttrd, will promote or impede the cause

of freedora an.d',fflod government, in this smaR State.

Ma 184ý,,,---"W,-We now set out on a tour to the

valley of the Ohio and the country west of the

Alleghany mountains, taking the railway to Pro-

vidence, and a steam-boat from. thence to, New York.

Afterwards we went to Philadelphia by Amboy,

passing through the beautiful strait which. separates
B 3



AMBOY STRAITS6 clup. XIV.

the mainland of New Jersey from Staten Island.
-This winding channel, is, in parts, only balf a mile, and

even less, in width, with many elegant villas and
country houses on Staten Ieland., Its bank.9 are

often well-wooded, and it resembles a river, or
Homer's description of the broad Hellespont, which,

as Gibbon observes, the poet had evidently likened
to a river, and not to an arm, of thîý sça.

The trees in New land are now only be-
ginning (in the first week of May) t6 unfold their
leaves, affer an unusually mild winter. They remain.

leaflçss for nearly seven months in thé year, although
in -latitude 42' and 43' N., corresponding geogra-
phically to Southern Italy. In New Jersey the

scarlet maple is putting forth. its young leaves ; the
horse-chesnuts and lime-trees are in bloom; the lilacs
flowermg mi the gardens, and, the Juclu tree con-

spicuousWhh its purplish pink blomom. The dog-
wood also abounds in the foresta, with such a display

of white flowers as to take the place of our hawthorne
We redched Philàdelphia,4ithout fatigue in lem

than twenty-two hours., a distance of 300 miles from,
Boston, having slept on board the steam-boat
between Stonington (Rhode Is and New York,

We proceeded froua Philadelphia to Baltimore, and
from, thence ascended the beautiful valle of the

Patapsco, for 60 miles, to Frederick. Between

77



HARPER 9 S FERRY.9CH.&P. XIV.

Baltimore and Frederick, I passéd over hiçrhly in-
clined strata of gneiss, mica schist, and other me-

tamorphie rocks, which began to be covered at Fre-
derick, and between that and the first ridge of the
Alleghany hills with unconformable beds of the
New Red- Sandstone, dipping gently to the south-
west, or towards the mountains. We continued

chiefly on this red sandstone between Frederick and
Harper's Ferry, and then entered again upon mica
schist and chlorite slate.

At Harper's Ferry, in V*rginia, the Potomac,
about fifty miles above Washington, is joined by the
Shenandoah, a river as large as itself, and after uniting,
they issue through a transverse gorge in the mountains.
This gorge interested me from its exact resemblance
to the Lehirrh G.,,,ip before described in Pennsylvania,

by which the Delaware flows out from the hilly
country. The scenery of Harper's Ferry has been

overpraised, but is very picturesque.
1 had hired a carriage at Frederick to carry'ime to

Harper's Ferry, and thence to Hý'garstown, on the
main road across the mountains. When I paid the
driver, he told me that one of my dollar notes was

bad, el, a mere personal note." I asked him to explain,
when. he told Me that he had issued such notes him-
self. " A friend of mine at Baltimore," he'said, le who
kèpt an oyster store, onceýproposed to me to sign

B 4
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twenty-five such notes, promising that if I would eat
out their value in oysters, he would circulate them,

They all passed, and we never heard of them again."
1 asked how he reconciled this transaction to his con-
science ? He replied., that-, their eurrency was in a
very unsound state, all'the banks having suspended
emh payment, and their only hope was that matters

would soon become'so, bad that they must begin to,
mend. In short, it appeared, that he and. his friend

had done their best to hasten on so desiràble a. crisis.
The next day two Marylanders, one of them, the

driver of the stage coach, déclared that if the State
should impose a property tax, they would resist pay,
ment. As funds are now wanted to pay the divi-
dends on the publie debt, the open-avowal of such
opinions in a country where ail have votes, sounded
in my ears as of ominous import.

In our -passage over the Allegophanies, we now fol-
lowed what is called the National Road to Cumber-
land and Frostburg', crossincr a great succession of
parallel ridges, long and unbroken, with narrow in-

tervemng valleys, the whole elothed with wood,
chiefl oak. The dogwood, with its white flowers,
was very conspiduous. The north-western slopes of

the hills were covered with the azalea in full flower,
of every shade, from, a pale pink to a deep crimson.
They are caled here the wild honeysuckle. Had not



STRUCTURE OF THE CHAIN@

My attention been engrossed with thé examination of
the geological structure of the numerous parallel

chains, the scenery would have been verym'onotonous,
the outline of each long ridge being so even and un-
broken, and there being so great a want in this chain
of a dominant ridge. There is a remarkable absence
of ponds or lakes among these mountains, nor do we
see any of those broad deaà flats so, common in other
chains, especially the Pyrénées, which seem to in-
dicate the place of ancient lak-es filled up with seci-
ment. Another peculiarity, also, of a négative

'kind, is the entire absence of the boulder formation,
or drift with .transported blocks, which forms so
marked a feature in the hills and valleys of New
England.'

1 have beifore spoken briefly of the structure of the
Alleghanies (p. 92.) and their geological conformation,

as - explained by the Plofessors W. B. and H. D.
Rogers. The accompanying map (pl. 2.) will serve

to. give the reader some iclea of the manner in which.
the parallel belts, or long narrow zones of disturbed
strata of diffférent ages, break out at the surface alonom
the line of this mountain chain, so as to be represented
by numerous stripes of colour, running in a general
direction from, N. E. to S. W. It will be seen that
the inferior or older groups of the Siflurian séries

mil(ye, chiefly along the eastern or south-eastern flank
13 5
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of the Appalachians, while the newer groups of the
same series, together with. the Devonian or car- 'Ue

boniferous fbrmations, make their-appearance as we
proceed farther westward. After having found
fossils in such abundance in the corresponding Silurian
rocks of NL, ew York, I was struck with their abaence,
or much greater rarity, in the inclined strata à these
mountains, especially in the oldest limest onés., or

those corresponding in acre to 4" the Trenton group." I
have before endeavoured to give, at p. 92., an ideal
section of the structure of the Appalachian chain, in
accordance with the views of the Professors Rogers,

and have described the numerous arches and troughs,
or paralle1, anticlinal, and synclinal bends into which
the strata are folded. Between these and the ex-

,ternal geographical features of the country there is
a manifest connection; nevertheless, it is necessary
to bear in mind that the present outline of the hills loi-

has been due to changes-long subsequent to, the em
when the rocks acquired their principal flexures, and

fractures. These changes have consisted of the de-
nuding operations of the sea, which probably took
place, in great part at least, during those movements
of elevation which, after the period of the New Red
Sandstone, uplifted the Appalachian strata to their
present level above the ocean.

To those who are not accustomed to reflect on the -:4,

-ëf
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long succession of natural events, often differin" from
each other greatly in kind, which have concurred to

produce a single geological phenomenon, such as a
mountain chain, it will always appear very paradoxical
that the structure of such a chain is attributed in
great part to the sinking, rather' than to the forcing

upwards, of a portion of the earth's crust. I shall
add, therefore, a few words to the brief remarks

before advanced (p. 98.), in favour of the theory
which attributes the folding of strata such as those

of the Allegmhanies to subsidence. This hypothesis
is simply a modification of one very populax with the
earlier geologists, who ascribed the fractured con-
dition of the most ancient rocks to the shrinking of
the supposed original fluid nucleus of the planet,
it being assumed that the earth passed gradually from
a state of fusion by heat to a solid condition. It was
truly remarked, that during the process of congela-

tion and contraction, the incumbent strata.., or those
first solidified, would sink and acco* modate them-

selves to a narrower area, namely, the circumference
of a spheroid of smaller diameter, and, according to
their different degrees of pliability or hardness, the
beds would be bent or broken.

When this. theory was first propounded, all the
disturbances of the rocks were referred to a remote
geological era, and supposed to have been nearly

6

-ëf
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isimultaneous. We have now ascertained that, on
the contrary, they have been produced at a great
variety of successive epochs, and that some niountain
chains are very modern in *the earth's history in com-

parison with others. Nevertheless, the hypothesis
may in a limited sense be quite sound, for we may

imagine one part after another of the subjacent
nucleus, underlying the thin coating or crust which

we explore -geologically, to be melted by volcanic
heat, and, after expansion, to cool and become again
consolidated and collapse. The rocks would undergo
some disturbance when they were first uplifted, but
when the heat was withdrawn, and contraction took

place, there would. be aistill, greater amount of dis-
location, crumpling, and folding of the beds. All
the elaborate mechanical explanations resorted to in
illustration of the doctrine of a general contraction.,
and a diminution in the size of the entire planet, may
be applicable to the phenomena of stratâ4 whether in
plains or mountains, which have at successive periods

become contorted within limited areas. We have
only to substitute the partial liquefaction of the

interior of the earth at moderate depths for the pri-
mitive fusion of the entire incandescent nucleus, and
to suppose that eaèh local development of subter-
ranean heat was followed by refrigeration, and we
then diseoyer a cause fully adequate to produce the
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fracture, plication, and lateral pressure of rocks, at

as many successive periods of the past, as the facts

now established, in geology require.

Nearly all mountain chains can now be shown to

have been, like the Appalachians, of later date than

the creation of organic beings. We also know that,

at each geological, period characterized by the appear-

ance of distinct races of living beings, the earth's

surface, although for the most part tranquil, has been

in some regions the theatre of volcanic eruptions. It

is very probable that the SiJurian, Devonian, and

carboniferous strata, which, enter into the compo-

sition of the Appalachians, underwent the principal

movements of upheaval and subsidence to which their

prevailing structure is due, at a time when they were

still submerged beneath that ocean Mi which they

were originally formed, -for that they were at first

marine deposits is testified by their imbedded corals

and sheUs. It is therefore certain that they have

undergone some elevation before they - îved at their

present position. But.,we canne infer from, this fact

that movements of elevation rather than of subsidence

have been most effectivein impressing upon them

their present structure. The reader wiR observe,

the section at p. 92. vol. IL, that nearly horizontal

beds of Newer Red Sandstone (No. 4., fig. 5.), rest

unconformably on the inclined strata of the Alle-

1

1
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ghanies. Hence he will perceive that the last series

of movements which, upraised this continent, was

quite distinct from those prior movements, whieh

threw the ancient istratà (Nos. 5, 6, 7., ficr. 5.) into

their inclined and curved position.

Havi*ng one day entered a stage coach in our pas-

sa( e over these mountains, 1 conversed with two

Kentucky farmers retuming in high spirits from Bal-

timore, where they had sold all their mules and cattle

for crood prices. They were carrying back their

money in heavy bags of specie, paper dollars being no

longer worthy, of trust. They said their crops of

grain had been so heavy for several semons, that it

would have cost too much to drag it over the hills

to a market 400,miles distant,, so they had ",'.'gïven

it legs by turning it into mules." I asked why

not horses. They said mules were nearly as- ser-

viceable, and longer lived, cominom in for a share of
the loncrevity of the ass. Durincr several days of

traveUýmg in publie conveyances on this line of route,
we met with persons in all ranks of life, but with no

instance of rude or coarse manners.
Entering a cottage at Frostburo-, we talked with

the mother of the ily, surrounded by her children
and grandchildren. She appeared prosperous, had left

Ireland forty years before, at the age of seventeen, yet
could not speak of the old country without motion,
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sayincy ll she should die happy could she but once
more see the Cove of Cork." Iler children will be

more fortunate., as their early usociations are all

American.
We passed many waaffons of emigrants from Penn-

sylvania, of German origin, each encumbered with a

huge heavy mahogany press, or ,,, schrank," which, had

once., perhaps, come from Westphalia. These antique

pieces of furniture might well contain the penates of

these poor people, or be themselves their household

gods, as they seem to be as religiously preserved.

Our companions, the two farmers from Kentucky

before mentioned, shook their beads, remarking,

le that most of them would eo back agpain to Pennsyl-

vania, after spending all their money in the West; for

the old people will pine for their former homes, and

persuade the younger ones to return with them." ,
I found some of the iron mines near Frostburcr,,' ïn

a bankrupt state, and met a long train of luggage

waggons conveying the families -of the work-people
to inew settlements in the West. The disappointed'

speculators are clamourinom for a tariff to protect their

trade agyainst English competition. When 1 urigred

the usual arguments in favour of free trade, I was

amused to perceive how the class interestis of my

new companions had overcome the usual love of

equality, which, displays itself in the citizens of the
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United States. One of the superintendents of the
mines expressed surprise that I should have gone
through so many states, and not grown tired of the
dull mediocrity of income which mere land under the

eustom of equal division among children produced 1
Why limit our civilization and refinement to small

farmers, who expend theïr surplus gains in tobacco and
lawsuits, and can never make ample fortunes, such as
spring from manufacturing and commercîalindustry?

The iron and coal mines near Frostburg are well
worthy of examination. The principal coal seam, is

ten feet thick, besides six feet of incumbentand lÈss
pure carbonaceous matter, the coal bituminous, though

containing less volatile matter (oxygen; hydrogen,
and nitrogen,) than farther west on the Ohio. Ac-

cording- to the analysis of my friend Dr. Perey, the
quantity of gaseous matter, as compared to the carbon
and ash, is only in the proportion of 91 per cent. in
the specimens of coal whieh 1 obtained here from the
best seam, whereas the proportion was exactly twice
as great in the coal afterwards examined by me
farther west at Pomeroy on the Ohio,»confirming the

theory first advanced by Mr. H. D. Rogers, of the
progressive debituminization of coal as we advance
from east to west, or from the anthracite of Penn-

sylvania to the horizontal coal fields in the plains of
the Ohio. See above, pp. 89. and 249. vol. i.
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The coal measures of this part of Maryland a îe
usually called the Cumberland coal field> from Fort
Cumberland, famous for the wars of the English
with the French and Indians, in whiéh General

Washington took part, before the American Revo-
lution. The carboniferous strata consisting, as usuàl,
of shale, grit, sandstone, limestone, argillaceous iron
ore, and coal, are arranged geologically in a trough,
about twenty--five miles long, from north to south, and
from three to four miles broad. Professor Siffiman
and his son, who surveyed them, have aptly compared
the shape of the successive beds io a great number Qf

canoes placed one within a-nother. The entire
thickness of the coal measures is'about 1500 feet,

including the fundamental quartzose sandstone.,,
called by the miners here, as in England, the millstone

grit, which. is about forty feet thick, and contains
small pebbles, sometimes as big as nuts. These

pebbles, therefore, are very dimi-Autive in comparison
with those befýre mentioned as occurring in the same

rock in the anthracite basins of north-eastern Penn-
sylvania, where some of them were stated to be as
large as a hen's egg. The conglomerate of that

region, it will be remembered, *was 1500 feet in
thickness, instead of forty feet as at Frostburg,

showing the reduction of size in the formations'of
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mechanical orlçn., n as we proceed westward. (See
above, pp. 84. and 86. vol. i.)

The seams of coal at Frostburg are numeréus, there
being three workable, besides nine or ten smaller
beds. Under several of these, 1 found clays with
Stigmania., usually, as elsewhere, unaccompanied by

any other fossil plants. At one spot, however, on the
north-eastern confines of the coal baiin, about fifty
feet above the stone grit, I saw a bed of coal four
feet thick, resting on a blue clay containing Stiom
maria. This clay was twenty feet thick, and as usual
without slaty texture, and the rootlets, commonly

called leaves, radiated in all directions from. the stems
of the Sticrmari*a. Dispersed plentifully through the
same clay, I found the leaves of two species of

Pecopteris, and an Asteropbyllite, the ouly instance,
in several hundreds which. I exarained in the United
States, where ferns and other coal plants were asso-
clated with the Stigmaria, imbedded. in its n#ural

position, and not having been'drifted.
Higher in the series, but. stiU 300 feet below the

principal coal seam, an intcrestinom example occurs of
a black sha.e full of marine shells, resting on a seam,
of coal about three feet thick. 'Vnen we have once
embraced the doctrine of the origin of pure coal from

terrestrial plants, which grew like peat in the spotia
where we now find them, the contact of au incumbent
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regular bed of black bituininous slate, ten or twelve
feet thick, abounding in sea shells perfectly pre-

served, is highly interesting. Captain George
Green, superintendent of the mines here, kindly pre-
sented me with a collection of these shells, which are
referable to no lesis than seventeen species. Some
are identical with, and almost all the rest have a near
affinity to, species found in the Glasgow and other

British coal measures. Among the rest is Bellerophon

Uril, and two others of the same genus ; Euomphalus

carbonarius, several species of Nucula, one of Loxo-

nema, and a Producta, allied to, P. scabricula.

Among the 'plants occurr b ng usuaRy in the shaly

roof or ceiling of the coal, are many identical with

European species, such as Calamites dubius and C.
nodosus, Pecopteris arborescens, and two other species,

in ironstone shale., both. M* fructification ; also Lepido-
dendron tetragonum, L. aculeatum, Neuropteris cor-

data, N. g igantea, Sigillaria reniformis, Caulopteris,
Sti phyllites tuberculata, A.foliosa, and

qmaria, Astero
many otherse

1 have alluded to two specieia of ferns (Pocopteris)

in fructification. One of these, abundant in the

Jack Porter e, appears to àgree with the European
Hemitelites Trevirani of Go**ppert. It agreeà in its

venation and the position of its sori with the'

recent subgenus Goniopteris. Wheu we consider
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how- rapidly the fructification decays on the back
of the leaves of ferns, it is wonderful to see them.
thus etrified. The resemblance.17-m-oreover, of some

mof the common American and European coal plants,
such as Pecopteris lonchitica, and P. Serlé, to ferns

now living, such as Pýeris caudata, and P. aquilina,
is well worthy of notice. The leaves would be un-
distinguishable if the veins in the fossil species were

not finer, closer toc,,rether, and more perpendicular to
the mid-rib, than in the recent ferns.

The specific agreement of so many of the American
coal -plants with European fossils implies a greater
uniformity in the carboniferous flora, throuçrhout a

larýcfe part of the globe, than appears to have pre-
vailed in the co-existincy conchological fauna,, so far
as it is known atpresent. 'Those English naturalists
who assisted me in naming my er*can plants came

to the opinion that two thirds of them are the &ime
as species well known in the coal meaisures on the
other sîde of the Atlantic. M. Adolphe Brongniart
informs me that he has arrived at the same re-s-ult, the
general accuracy - of which. cannot., I think, be im-
pugned by questioning the botanical determinations

arrived at from such characters, as the venations of
fern leaves, or the markings left by the attachment
of fronds on the bark of such tr M- as Sigillaria and

Lepidodendron. If the prevailing vegetation of two
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distant parts of the globe were now to become fossil 5the more common species would no where present 80
uniform a character, if we confined our comparison

simply to, corresponding organs, namely, the leaves,
bark, fruits, the internal woody fibre, whether cellular
or vascular and the roots, if, indeed, the StigmariS
be of that nature. As to the ferns, it should not be

forgotten, that, although in the existing state of the
globe, they are less cosmopolite than lichens and

mosses., there are some of tbem, nevertheless, which
have an extremely wide range, such as DidymochlSna

sinuosa, common to, Brazil, Java, and Manilla; and
Polypodium incanum, to, Brazil and the Cape of Good
Hope. The recent ferns of North America, accord-

en, number, ofinc to PuIrsh's Flora, are sixty-ni*ne iZD
which fifteen, according to the same authority, are

natives of Europe. It is also worth remarkincr that
very few of the yenera of living ferns are confined

to one particular country, or even to one continent.
The larger genera appear to have species in nearly all
the regrions of the W'orld, except the colder latitudes.
The mere gener.*c resemblance, therefore. of the

fossil ferns of North America and Europe, would not
have been remarkable, -as indicàting a different geo-
graphical. distribution from that now prevailinc

M'hile at Frostburçr, I rode one day on horseback,
with Captain Green, superintendent of some of the
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mines there, and followed the course of Jenni*ngs

]Run, returning by Cumberland. In this route, we

saw afine section of the coal measures, tbe under-

lying grit or' * conglomerate. and a great thickneàs

(5000 or 6000 - feet) of still older Devoniîan 'and

upper Silurian strata. In those ridges, along the

crest of whieh the yeRow and white quartzose carbo-

niferous grit crops out, the monotonous outfine was

occasionally broken Py outliers of the rock twenty

feet and upwards in height, re ning in si& with

theïLr perpendicular side8 and sharp angles (seefig. 7.),

and showing clearly that large portions -of the strata

had been removed from the tops of the as well

aa from the valleys.

Àf
Fig. 7.

Ouaier of quartwu g;* 20feet high-
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I was surprised, in the course of our ride along the
bottom, of a wooded valley, to, find the air infected
far and wide with a fetid odour, which, my companion

informed me, proceeded from, a skunk. The animal,
he supposed, might be half a mile or more to wlÉd.
ward of our path.
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CHAPTER XV,

Alogàqxy Mouniain8.- Union. Horizontal Coal Formation.
Érâwnsville on the Monongakela. -Facilitie8 of working Coal.
-Navigable River8.- Greatfuture Re8ource8 ofthe Country. -

PïtMburg. - Minoi8 Coal Field. - Fo88il Indian. Corn.-Indian
Mound8 near Wheeling. - General Harri8on on their high

Antiquity.-Dr. Morton on the aboriginal Indiau. - Renwrk8
on the Civilization ojthe Mexicam and other Tribe8. -Marietta.
SiIiéýýd Tree8 or P8arolite8 of Ohio. - Coal of Pomeroy
New Settlements. - Cincinnati.

AFTER leaving the snudl mining village of Frost-

burg, which is about 1500 feet above the level of

the sea, we continued to ascend and descend a suc-

cession of steep ridges till we came ta the summit

level, where the climate was sensibly colder, and the

oaks and other trees still leafless. At Smithfaeld we

crossed a river flowing westward, or towards the

Mononomahela and Gulf of Mexico, and soon afterwards

passed the grave of General Braddock, and followed

the line of his disastrous march towards Fort Du-

quesne, now Pittsburj!ý.

At length we reached Laurel Hill, so called from

its rhododendrons, the last of the greatp«arallel ridges

of the Alleghanies. From this heiaht we looked
clown ýpon a splendid prospect, the low undulatincr0
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country to the Nvest, appearing spreâd out far and

wide before us, and glowing with the rays of the
setting sun. At our feet - lay the sm-,all town of

Union, its site being marked by a thin cloud of smoke,
which pleased us by recalling to our minds a familiar
feature in the English landscape, not seen in our tour

through the regions where they burn anthracite, to
the east of the Allecyhanies.

Affer enjoying the view for some time we began
to descend rapidly and at every step saw the forest,

so leafless and wintry a few hours before, recovér its
foliage, till the trees and the climate spoke again of

spring. I had passed several times over the Pyrenees
and the Alps, and witnessed the changes of vegetation

between the opposite flanks, or between the summits
and base of those mountains; but this was the first
time 1 had crossed a great natural barrier, and found
on the other side people speakinom the same languaogme,
and having precisely the same laws and political
institutions.

The parallel ridges before alluded to, between
Frostburg and Union, were formed partly of red

sandstoues (Old Red), but chiefly of white grit., the
lowest member of the carboniferous group, each

-fle * reh opening out and flattening as we

went westward, in the manner expWned in my de..
VOL. Il. C

Bd

CiRAP. XV. CROSSING THE ALLEGHANIES.
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scription of the section, at p. 92. Vol. I., the strata ate
the same time becoming more and more horizontale

At the town of Union, which may be said to lie
at the western foot of the mountains, I had an oppor-
tunity of seeing coal exposed to view in an open
quarry of building stone. The coal seam wu three
and a half feet thick, with an intervening layer, as

usual, between it and the freestone of dark slate or
shale, four feet thick. When traced farther, the
shale thinneà out gradually, and in a neighbouring
quarry, about thirty yards distant., it gave place to
the yellow micaceous sandstone, which. then formed
the roof of the coal. These sandsione roofs are
comparatively rare in America, as in Europe.

From Union, we went to Brownsville on the
Monongahela, a large tributary of the Ohio, where

the country consists of coal measures, like those at
Union, both evidehtly belonging to the same seriei5
as those more bent and curved beds at Frostburg
before described. 1 was truly astonished, now that
1 had entered the hydrogmmphical basin of the Ohio,
at beholding the richness of the seams of coal, which
appear everywhere on the flanks of the hills and at
the bottom. of the vaHeyý, and which are accessible in
a degree 1 «never witnessed elsewhere. The time hu
not yet arrived, the soil being still densely covered
with the primeval forest, and manufacturing industry
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in its infancy, wlien the full value of this inex
haustible supply of cheýip fuel can be appreciated
but the resources whieh it will one day afford to a-
region capable, by its agricultural produce alone, of
supporting a large population, are truly magnificent.
In order to estimate the natural advantages of such a
region, we must reflect how three great navigable
0 hrivers, such as the Monon ahela, Alleom any, and

Ohio, intersect it, and lay open on fheir banks the
level seams, of coal. I found at Brownsville a bed
ten feet thick of good bituminous coal, commonly
called the Pittsburg seam, breaking out in the river

cliffs near the water's edge. 1 made a hasty s4etch
of its appearance from the bridge, looking down' the
river, in which. the reader will see (a, Pl. VI.) the

coal, ten feet thick, covered by carbonaceous shale (b),_W
and this agàin by micaceous sandistone (c). Hori-
zontal galleries may be driven everywhere at very
slight expense,'and so worked as to drain themselves,
while the cars, laden with coal and attached to each
other, glide down, as shown in the plate, on a rail

wa , so as to deliver their burden into barges moored
to the-n--",-veri bank. e same seam, is seen at a dis

tance, on the right bank (at al and may be followed
the whole way to Pittsbuq fifty miles distant.
As it* is nearly horizontal, while the river descends it
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crops out at a continually increasing, but never at
an inconvenient, heig'ht above the Monongahela. ti
Below the great bed of coal at Brownsville is, a fire-

élay eigh-teen inches thick, and, below this, several
beds of limestone, below which again are. other coal t
seains. I have also shown in my sketch another

layer of workable coal (at d, d), whieh breaks out on
the'slope of the hills at a greater height. Almost
every propriefor can open a coal-pit on his own land,
and, the stratification being very regular, they may
calculate with precision the-depth at which the coal 0
may be won. e

So great are the facilities of procuring this ex- c
cellent fuel, that already it is found profitable to, a
convey it in flat-bottomed boats for the use of steam-
ships at New Orleans, 1100 miles distant, in spite of t
the dense forests bordering the intermediate river- h

Èlains, where timber may be obtained at the cost of r
Mlinc it. But no idea can beformed of the im"

p6rtance of 'these American coal-seams, until we
reflect on the prodigious area over which they are

continuous. The boundaxies of the Pittsburg seam
p

have been determined with considerable accuracy by i
the Professors Rogers in Pennsylvania, Virginia, and
Ohio, and they have found the elliptical area which,
it occupies to be 225 miles in its lonomest diameter
while its maximum breadth is about one hundred
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\ý1Mùes, its superficial extent being about f6urteen
thousand square miles.

In the acompanying map (Pl. IL), the reader will
see a sketch of the outline of what bu been called
the Appalachian coal-field, the vast area 'Of which

was before aRuded to it p. 88. Vol. I., as extending
for a distance of 720 miles from N. E. to S. W.,

its greatest width being about 180 miles. This
ouffine must be regarded as giving a mere approxi-
mation to, its true limits, but when the State Surveys
of Pennsylvania and Virginia are published, the
extent of this great coal-field -will be most ac-

curatelv delineated. W-hile alludinûr to the vast
area of these carboniferous formations in the United
States, 80 -ch in productive coal, I may call at-
tention to the Illinois coal-field, the area of which
bas been also, laid down on the map (Pl. IL),
reduced from, a lar,e map of the Western State.-
executed by Mr. Dale Owen of Indiana, and of

which, he bas liberally given me the free use for the
present publication. That coal-:âeld, comprehending
parti; of ois Indiana, and Kentucky, îs not much
inferior in dimensions to the whole of EnÉland, and
consisti of horizontal strata, with numerous rich
seams of bitumilnoils coaL Its position relatively to

Tmns. of Amer. Geol. 1M, p. 446.
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the Appalachian coal-field may be seen in the Fi

western part of the section at p. 92. Vol. 1.0 on
At the'edge of the left bank of the Monongahela,

we collected shel][s of many species of freshwater Sn

muscles (Unio), and were much M"terested in finding fil

them. all. different from those which we had previously ju

met with in the Connecticut, Delaware, and other th

eastern rivers. We bad now in fact entered an

entirely new zoological province, so far as conchology bE

was concerned. U

May 15. 1842.-We embarked at Brownsville for wl

Pittsburg in a long narrow steamer, which drew only id

eighteen inches water, and had a single paddle behind ci

like the overshot wheel of a mill. It threw up a shower W.

of spray like a fountain, which had a picturesque effect. ai

The iron-works of the machinéry and the furnace

were all exposed to, view, and the engineers were on Ul
deck in a place cooled by the free circulation of air. fil

The wooded hills rise to, the heii-rht of from. 300 to to

450 feet above the river between Brownsville and 10

Pittsburg. (See PL VI.) T4e latter place is situated w

at the junction of the Alleghany and Monongahela fi

rivers, which after their union form. the Ohio. It 01

is a most flourishing town, and we counted twenty- CE

two large steam-boats anchored off the wharfs. ol

sa
See also DescFption of Map.

30 MONONGAHELA RIVER. CHAP. XV. CE
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From the isummit of the hil], 460 fee t high,
on the left bank of the Monongahela, we d a
fine view of Pittsburg, paxtially concealed ý, by the
smoke of its numerous facto n**es. A great many
fine bridges span the two broad rivers above their

junction. In the same hill, I saw a fine section of
the horizontal coal-measures. Far below the prin-
cipal seam, and near the level of the river, there is a
bed of coal a few inches thick, resting on clay.

Upon this coal are layers, of shale and limestone, in
which. I found the same Bellero hon allied to, or
identical with, B. Urzï,, and the siame LeptSna sar-

cinulata, Spirifer, allied to S. Urii, and other sheRs,
which occur at Frostburg, together with Encrinus,
and a smallcoral.

The steam-boats on the Ohio cannot be depended
upon for punctual departure at the appointed hour,
like those of the Hudson or Delawaxe. I therefore
took places in a coach for Wheeling, and crossed a
low and nearly level country, where I was struck
with the absence of drift and boulders, so common in

the north. The carboniferous strata were exposed
on the banks of every small streamlet,, and not, con-

cealed by any superficial covering. On reaching one
of those innumerable towns to which, as if for the
sale of confusion, the name of Washington has bcen

given. I' received the agreeable intelligence that,
c 4
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instead of travelling to Wheeling before sunset, I
must wait till another mail came up in the middle of
the night. 1 was very indignant at this breach of
promise, but was soon appeased by the good-natured
landlord and postmaster, who addressed me by the
conciliatory appellation of ýI'I Major," and assured, me
that the new post-office regulation wu as' inconvenient

to him as it could possibly be. to us.
The next day we embarked at Wheelincy on tÈe

Ohio for Marietta. I had been requested by my
geological friends, when et Philadelphia, to make
inquiries respecting some Indian corn said to have
been found fossil et some depth in a stratified
deposit near Fish Creek, a tributary of the Ohio, and
presumed to be of high antiquity. A proprietor who

had resided twenty-six years near the spot amured

me that the corn occurred in an island in the river
.et the depth of no more than two feet below the

surface of the alluvial soil. It consisted of parched
corn, such as the Indians often buried wheu alarmed,
and in the present year the Ohio had risen so hicrh as
to inundate the v ery spot,, and throw down several
fresh layers of i:àud upon the site of the corn.

Five miles beloeWheelin(y on the left bank of
the Ohio, is a terrace'of stratified sand and gravel,
having its surface about séventy-five feet above the
Ohio. On this terrace îs seen a,.,Iarge Indien mound,
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ee

On our arriving at Marietta, I learnt from Dr. Hil-

dreth that skeletons had been found in it at various

depths, together with pipe-heads and other ornaments,

Their workmanshi implies a more advanced state ofp
the arts than that attained by the rude Indians who

inhabited this fertile valley when it was first dis-

covered by the white man. There are many other

similar mounds in the valleys of the Ohio and its

tributaries, but no tradition concerning their origin,

One of these, near Marietta, in which human bones

were ducr up, must be more than eight centuries old,

for Dr. Hildreth counted eight hundred'rings of

annual growth in a tree whieh grew upon it. But,

however high may be the historical antiquity of the

mounds, they stand on alluvial terraces whieh are

evidently of a very modern aeoloc-n*càl date. -In

America, as in Europe, the oldest monuments of

human labour are as things of yesterday in com-

parison with the effects of physical causes which

were in operation after the existing continents had

acquired the leading features of hill and valley, river

and lake, whieh now belong to them. Dr. Locke of

Cincinnati has shown that one of the eàrthworks,

enclosinom about one hundred acres on the great

Mami, although nearly entire, has been overflowed

in a few places, and partially obliter'ated. He infers

from this and éther facts, that these mounds ex-

c 5
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tending to high-water mark, and liable to be oc..* ti

casionally submerged, were constructed 'when the tc

streams had already reached their present levels, or, 01

n other words, their channels have not been deepened ti

in the lut 1 OW or 2000 y'ears.

The arguments for asdigning a very remote period U

to, the Indian antiquities- above alluded to, have been ti

stated with gÉéat, force and clearness by General

Harrison, late President of the United'States, who

wu, practically -versed ïn wooderaft, and aU that ný

relates to the clearinop of new lands. In his essay, on ti

the aborigines of the Ohio valley he states, that

some of thes& earthworks are not mere mounds, but n

extenève lines of embankment, varyincr from a few

feet-to, ninety feet in altitude, and enclosincr areas of h

from one to several, hundred acres. ri

4e Their sites," he says, present precisely the-same t]

appearance as the cn*scumjacent férest. You find 'on n

them all that- beautifuf variety of trees which give

such. unrivalled richnêss to our forestis. This is par-'

ticularly the case on the fiffeen acres included, withïn

the wails of the work at the mouth of the grea f

MüUM, and the télative proportions of the different

k4nch of tiniber are about the same."

He then gSs on to observe that if you eut down f

Trans. of Amer. Geologrists -and Naturalists, -p. 232.
t Trans. of Hist. and Phil. Soc. of Ohio, vol. L 1839. t
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the wood on any piece of wild land.$ and abandon it
to nature. - hé trees do not grow up ae before, but
one or two, or at, most, three species get possession of
the whole ground, such for example as the yellow
locust, or the black and white walnut. The process

by which the forest recovers its original state is ex-
tremely slow. le On a farm ofmy own," says he,
at the end of fifty years, so little progress had been-

made., as to show that ten times that period would be
necessary to effect its complete assimilation. When

those kinà of timber which first establieh them-
selves have for a long time remained undisputed
masters of the soil, they at length die by disease or

are thinned by the lightning and tempest. The soil
has no longer a preference for them, and by a natural
rotation of crops other species succeed, till at length
the more homogeneous growth. ceases, and the de-
nuded tract is again clothed with a varlety of wood."

Ae the sites of the earthworks command extensive
views, it is reasonable to infer that no trees were

suffered by the Indians to spring up upon-them or in
the immediate neighbourhood, 'and as no difference,
could be detected in the mixture of trees upon and/'

near the niounds from the state of the surroundîng
forest, General Harrison concludes that severrd
generations of trees had succeeded each other, befýre

the present, trees began to grow, and that the mounds
c 6



were probably as ancient at least as the Christian
Sra. The rich valley of the Ohio, when first disco-
vered by Europeans, wiu thinly peopled by rude

tribes of Indian hunters. In what manner then
could they bave conquered and driven out that more
civilized race which evidently preceded them?

Harrison suggests that a great flood, like those which
occurred in 1793 and 1832 after beavy ra'in, when

the Ohio was unusually blocked up with ice, may
have swept off Indian towns and villagres, and caused
the terrified occupants to remove. Tfie flood would

be construed by their superstition into a warning
from, heaven to, seck a residence upon some smaller
sireams ; and before the remembrance of this fearful

calamity had been -effaced from, their imaginations, the
deserted region would, from its crreat fertility, become
an unueual resort of game. It would then be a

common hunting ground for the hostile tribes of the
north and south, and consequently a great arena for
battle. In this statc it continued when- first visited
by the whites.

Dr. Morton, in his luminous and philosophical.
emay on the aboriginal race of America, seems to

have proved that all the different tribes, except the
Esquimaux, are of one race,, and that this race is pe-
culiar and distinct from all others-* Tlw- physical

Philadelphia, 1844.
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characteristics of the Fuegians, the Indians of the
tropical plains, those of the Rocky Mountains, and of
the great valley of the Mississippi, are the sanie, not

only in regard to féature and external lineaments,
ut 1w in osteological structure. After comparing

nearly 400 crania derived from tribes inhabiting
almost every region of both Americas, Dr. Morton

has found the same peculiar sliape pervading al],
the squa'red or rounded head, the flattened or ver-

tical occiput, the hicrh cheek bones the ponderous
maxillS, the large quadrangular orbits, 'and the low

receding forehead." The oldest skulls from, the
cemeteries of Peru, the tombs of Mexico, or the
mounds of the Mississippi and Ohio., agrce with each

other, and are of the same typý as the heads of the
most savage existing tribes. If we next turn to their
arts and inventions, we find that a canoe excavated

from a single log was the principal vessel in use
throughout the New World at the period of its dis-

ry, the -sanie primitive model existincr amonct
Fuegians, the predatory Caribs, and the more ad-

vanced Mexicans and Peruviâns.
But although the various tribes remained in ge-

neral as stationary in all matters requirl*ng intellectual
effort, as in their nautical contrivances, we behold
with surprise certain points, of which, Mexico was the
most remarkable, where an indiaenous and peculiar



ID

38 INDIAN CIVILIZATION. CHAP. XV. E

civilization had been developed, and had reached aà
high degree of perfection. However much we may
admire their architecture, their picture-writing, and
hi8torical records, it is their astronomical science in
particular, as Mr. Prescott observes, which wu dis- a
proportioned to their advancement in other walks of
civilization.* They hadfixed the true length of the

tropical year with a precision unknown to the great
philosophers of antiquity, which could only be the
result of a long series of nice and patient observations. r

By intercalating a certain number of days into the year
at the expiration of every fiffy-two years, they had
even anticipated the Gregorian reform, so that their

calendar at the time of the conquest was more correct
than that of the Europeans. To ascribe the civilization
of the Toltecs to an Asiatie oricrin, while it is admitted
that there wu no correspondence or relationship

between their language and that of any known Asiatic
nation, appears to, me a bàseless hypothesis, however
true it may be that the aboriginal ericans had in t
the course of ages derived some hints from foreign
sources. They could only have taken advantage of
such aid, conjectural as it is, and without proof, if
they were alread in a hicrhly progressive state; and

if such assistance be deemed sufficient to invalidate
their title to an independent civilization, no race of

. * Conquest of Mexico, vol. i. p. 111
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mankind can ever makegood their claim to such, an
honour.

If, then, a large continent can be inhabited by
hundreds of tribes, all belonging to the same race,
and nearly all remaining for centuries in a state of
apparently hopeless barbarism, while two or three of

them make a start in their social condition, and in
the arts and sciences; if these isame nations, when
brought into contact with Europeans, relapse and
retrograde until they are scarcely distinguishable in
intellectual rank from. the rude hunter tribes dem

scended ftom a common stock; what caution ought
we not to, observe wheu speculating on the inherent
capacities of any'othèr great member of the human
family. The negro, for ex ple, may have remained
stationary in all hitherto explored parts of the
African continent, and may even have become more

barbarous when brought within the influence of the.
white man, and yet may possess within his bosom,
the germ -of a ci-vilisation as active and refined ai;
that of the golden- age of Tezeuco. ï,

In proportion as the Ohio üRs gradually in level
after its inundations, it leaves a great succession of
stel)e eut in its mud banks, each from. four to ten
inches above the other. I was informed that the action
of the. waves raised by the steam-boats causes. îhis un-

dermining of the bank. It appeared
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miniature representation of the forin in which. the

waves of the sea have denuded the land on the sideq

Fig. 8.

MA

t;_ je
,rom cf MW.bmkg of the Ohio Réwr.

of some valleys in the limestone districts of Sicily
and other countries borderincr the Mediterranean.

'Vnen at Marietta, I examined, with Dr. 11ildreth.,
some of the uppermost beds of the coal-measures,

consisting, of red shale, in which impressions of ferns,
especially Pecopteris cyatha*a Brongu., or a species.
closel allied to it, abound. From a locality in this
part of Ohio, whieh I did not visit, bi'It whieh must

belong to the newest division of theý1 carboniferous à
stratal, the trunks of silicified trees h've been pro-

eured in abundance, witli one of which'ý Dr. Hildreth
presented me, and which ".%Ir. R. Browni'.,has since as-
certained to belonçr to the genu nt

8 Psaro 1*us of Cotta.
The-se stems, usually called Psarolitesi have -also
been described by M. Ad. Brongniart as d"Ompoftd of

two distinct parts,, an outer zone.,, consistinc of a
great number of nearly cylindrical bitndles of vessels,
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dupposed to have been roots which proceeded frùm.
the stem near its base, and an inner part or axis. In
the exterior portion, the fossil air-roots have a vas-
cular tissue, but there is often a délicate cellular

tissue interposed between them. In the axLsi on the
other hand, or central part of thé stem, the Vessels

form zigzag or wavy bands, resembling those of
ferns. These flexuous and vermiform bands are en-
tirely composed of barred or scalariform vessels quite

similar to those of ferns and Lycopodia. M. Adolphe
Brongniart, therefore, considers the psarolites to have

'been the bases of the - trunks, of lycopodiaceous trees;
but other éminent botanists incline rather to the
opinion that they were true arborescent ferns.

I have examined at Autun, in France, the spot
where more ýthan one species of this genus occurs.

The geological position of the fossils, as well as the
as-sociated plants and ichthyolites, imply that the bede
containing them belong to the uppermost coal mea-
sures. The same appean to hold true of the, strata
at Chemnitz in Saxony, from which Cotta procured
several species, as also in regard to the only other
places in Europe where p&rolites have been met
with, namely, Neu, Paka in Bohemia, and Ilmenau

m Saxe Weimar. Some species, are common to each
of the spots above enumerated; but the erican
foesil appears to have been distinct from all, and is



remarkable- for the small size of the outer zone of

roots when compared to,' the central axis. The

latter is often no more than two inches in diam eter,

while the «çvhole trunk is fourteen inches. My
friend Mr. ]Robert Brown possesses a psarolite
whieh he received from the nortbern part of Brazil.

Afa 20. - From Marietta we descended the river,
about a hundred miles, to Pomeroy, where'I entered
a coal mine whieh had been wor-ed horizç)ntally
the face of a clif on the right banik of the Ohio.
The coal was bituminous, and I have already men-
tioned (p. 248. Vol. 1.) that Dr. Perey has found the
proportion of volatile incrredients (hydrogen, oxygen.,
and nitrogen "to constitute nineteen per-cent. of the
whole mass, which, except a slight quantity of ash,
is all carbon.*- In appearance, thé coal greatly re-
sembles charcoal, and, althouch very pure.., its struc-
ture displays, in a remarkable manner, the vegetable

rnuof the mae8. In the roof or ceil' ing of the
gallery were seen flattened stems of Calamites

Suckowzï and C. dubîus, matted together, in..-,the
same manner as 1 have seen these species occurring

in the -of our E. nglish. coal mines, especially in
North'Inberland and Durham. The leaves, also, of

ferns, Pecoptèrù arborescens, P. plumosa, Neuropterîs

See Journ. of Geol. Soc. London, vol. i. p. 207.'

l'
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cordata, Cyclopteris dilatata, besides Asterophyllites
foliosa, Flabellaria, and other plants, were spread out

on the flat surfaces of the shale. The Sio-illarim are
particularly abundant in the, Ohio coal-field, and
about half of those which 1 obtained are decidedly.
identical with. European speqes.

We were fortunate, when at Pomeroy, to fall in:
with some New England settlers., who were nearly
related to several of our most valued friends at
Boston. Their description of what they had'-gone
through since they first founded this flourishing
colony in the. wilderness, reminded us of that enter-
taining volume recently publiahed in the United
States, called ,,, A Ne w Home: WhoIl Follow ? It
is not the trees and -their , rank growth on the un-
cleared land, nor the wild animals, whieh arc the
most uncongenial neighbours to persons of superior
education and refinement in a new settlement. To
enjoy faciEties, therefore, of communicating rapidly
with the éivilized Eastern'States b founding theiry

new town on the banks of a great navigable river, or
close to some -main road in the interior, is a privilege
truly enviable. I remember wondering, when I fix-st

read Homer's graphie sketch of the advantages of
wealth, that he should have placed his rieb man's

mansion on the road Bide

0 'Zée ërt eccta vatwr.



44 CINCINNATI. ciffAp. XV.

To an Englishman, the poets notion seemed very
un 1 aristocratic, for we are almost irresistibly reminded
of the large sums which an English country gentle.
man would expend in order to remove'the high road
to a respectful distance. Probably the present con-
dition of Ohio, rather than that of a county of park'
and mansions like Surrey, was the model most fre.
quently present to the minds of the migratory Greeks'
of the Homerie age.

From Pomeroy, a large steam-boat carried us more
than 200 miles in about fiffeen houri. -down the

broad, winding stream, past many a well-wooded
iéland, to Cincinnati, where we were struck with the

appearance of commercial activity, the numerous f
wharfs and steam-boats, the wide streets and handM

nome buildings.
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CHAPTER XVI.

Succesiyion of Strata on the Ohio belween Pomeroy and Cincinnati
Return up the Ohio to Rochville. - Waverley Sandstone.

CieLinte8tone. - Denudation. -Blue Limestone of Cincinnati.
-Lower Silurian Fo8itil8.-Limited Proportion of Silurian

Specie8 common to Europe and America. -Great Development
of Brach iépoda. - Deep Sea Formation& - Rarity of Silurian
Land Planti. - Silurian Fomil Fi8h.

BETWEEN the western extremity of the Appalachian

coal-field and Cincinnati, as will be seen by referring
to the section gi-ven, at p. 9:2. Vol. I., the different
formations, from the Devoniau to the Lower Silurian
inclusive, éome up to the surface in succession, being
well exposed in the eliffs or steep slopes of thehills
which bound the Ohio valley. I have already men-
tioned a fine seain of coal at.. Pomeroy, beneath
which, farther to, the westward, the lower coal-

measures are seen, and at length at Portsmouth, the
inferior conglomerâte or millstone et, next to
which, the formation, called by the Ohio geologists

the Waverley sandstone, the equivalent of the De-
vonian formation (No. 9. in the large map, Pl. 143

makes its appearance.' To this sandstone, the Upper
Silurian slates and limestones (Nos. 10, 1-1. and 13.

of the map) succeed in the descendirg order, and
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lastly, at Cincinnati, the Lower Silurian groupe

(Nos.14. and 15. of the map) are exhibited in the

hills, and in the bed of the Ohio at low water.

Having, when 1 came down the Ohio, made the

lut part of my journey in the dark,, 1 re-aecended

the river for a hundred miles, in company with Dr.

Locke, a geologist lately engaged in the State 8urvey

of Ohio, and who liberally devoted hie time to aid

me in my inqu*nes. I waâ desirous of seeing the

rocks-corresponding to, the Old Red sandotone before

mentioned, and with this view we landed at Itodk-

ville,, about eighteen miles below Portsmouth, and

examined the Waverley sandstone at that place*

Retaining in my mind a perfect recollection of the

aspect of the deposits intervenincr in" the state of New

York, between the Coal and the Upper Silurian

groups, e the distances of 400 and 500 miles, I wu

struck with their extraordinary decrease in volume,

the absence of some formations, and the complete

identity of thosè Bets, of strata which, remained.

1 have before alluded to, the gradual thinning out of

the coarse sedimentary rocks, both in the Silurian

and Carboniferous series of the U. S., as we pro-

ceed westward, and the increased. thicknew of many

of the calcareous formations. The Waverley sand-

stone of Rockville hm been -recognw*ed by Mr. Hall

as the representative of the Chemung and Portage
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groups of the New York Reports. It contains here
many ripple-marked flags with partings of @hale,,

The surfaces of the slabs of sandotone display the
festoon-shaped fucoid, caHed here Fucoides cauda
galli, from, its resemblance to a cock's tail. I saw some
sinçrle individuals of this plant extending through
layers eight inches thick. There were no amciated
shelle; but in some of the uppermost strata of the
Beries we found spirifers and other brachiopods, with
many encrinites.

Between Rockville and Cincinnati the bituminous
8hales correspondinc to the Hamilton group (or

No. 10. of the lar,(,re map) are seen, and below them
what is called the ee Cliff limestone," which is con-
sidered, and I believe correctly, by Mr. HaU, g8 the
representative both Il of the Helderberg and Niagara
limestones of New York. Among the characteristic
shells, I_ observed the Pentamerus oblongus, so abun-
dant in the Clinton group of New York, a shell
considered b Messrs. Murchison and De Verneuil
to mark the line of separation between the Upper
and Lower Silurian rocks of Europe.

ln.di.seussincr with Dr. Locke the prébability of

the former continuity of the Illinois and Appalachian

coal-fields (see the section, Vol. 1. p. 92.), and the
possible extension of the stracta (Nos. 5, 6. and part
of 7. of that section, or 9, 10, 11. and 13. of the
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large map) over that fiat dome on the middle part.
of which Cincinnati is built., wé en.deavoured to, èal«M t
culate the height which the central area would have'
attained, if the formatioùi sup'posed to have been
r , moved by denudation were again restored. In
that case the thickness of the strata of coal, subjacent
conglomerate, Devonianand Upper Silurian beds,
which must have been carried away, could not, if we

estimate theïr development from the mean of the*r'
aggregate dimensions oxi theeast and west of Cin-
cinnati, have been lem than 2000 feet. The toFe À,
of the hills near Cincinnatiie composed of the blue'
limestone, are about 1400 féet above the level of :the
Sm If, then, the formations presumed to have beýn

destroyed by denudation weS replaced, the height
of the dome would be about 3500 feet, or exceeding.
the average elevation of the Alleghany Mountains.

The thinning out and disappearance of the mud-
stones and sandstones of the more eastern States,,
causing limestones, such as the Helderberg and

Niagara, so widely separated in *.ý';ew Yc;rk, to unite
and form sinople and indivisible masses in Ohio,

affoids no argument against the classification of the
New York geologists. Their grouping of the sub-

ordinate members of the Devonian and Siluriau
systems has been based on sound principles; on
mixed geographical, lithological, and palcontological
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consideration8; and the analogy of European geology
teachea us that minor subdivisions, however u8eful

and important within*'certain limites, are never appli-
cable to countries extremely remote ench other,,,M
or to arcas of indefinite extent

The rock forming the hills and table lands around
Cincinnati called the blue limestone, has been com-
monly referred to the age of the Trenton limestone

of New York (No. 15., map, Pl. Il.), but is con
sidered by Mmrs. Conrad and Hall, and 1 believe

ez with good reason, as comprebending also the Hudson
River croup (No. 14. of mapý It seems impossible,

however, to separate these divisions in OYo, so that
the di.strict celoured blue (No. 15.) may be rep. rded
as agreeing wi ýýos. 14. and 15. in other parts of

my map. Several of the fossils whieh I collected at
Cincinnati, the encrinites and AviculS (of the sub-
genus PYeriitea) in particular, agree withthose which
1 afferwards procured near Toronto, on the northern
shores of Lake Ontario.

After seeinir at Cincinnati several fine collections
of recent and fossil sheUs in the cabinets-of Messrs.
Buchanan, 'Anthony, and Clark, I examined with
care the quarries" of blue limestone and marl in the
suburbs.- The organic, remains here are remarkably
well preserved for so ancient a rock, especially thoSe

occurring in a compact arcrillaceous blue limestone,
VOL. 11. D
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not unlike the lias of Europe. Le deposition appears

to have 9tý one on very tranquilly, as the Lingula bas
been mei with -in its natural and crect position, ais if

enclojgee*P*t-mud when alive, or still standing on its

pedunclee Crustaceans of the genus Trinucleu8 arc

found spréad out in great numbers on layers of the
solid marl, as also another kind of trilobite, called

Paradoxidés., equally characteristie of the Lower
Silurian system of Europe. The large I8otelu8 gt à
three or four inches long, a form, represented, in the
Lower Silurian of Northern Europe, by the Amphi
with eight abdominal articulations, deserves also, to
be mentioned, and a epecies, of graptolite. I ob..
tained alw Spirifer lynx in grent, abundance, a shell
whieh Meurs. Murchison and De Verneuil regard an
very characteristic of the lowest Silurian beà of
Russia and Sweden. Amoncr the mollusca, I may

also, mention LeptSna irerî*cea, Orthis striatula, Bel-
lerophon bilobatus, Aviculke of the subgenus Pterinea,
Cypriéardia, Orthoceras, and others. There were
aleo, some beautiful forme of Crinoidea, or stone-lilies,
and many corah, whieh Mr. Lonsdale informs me
differ considerably from those hitherto known in
Britain, a eireýmstance probably- arising from the

sinall development of coralline limestones in the
Lower Silurian strata of our island. Several speties
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of the new genus Stenopora of Lonsdale arc remark-
ably abundant.

In regard to the proportion of species common to
the Silurian beds of Europe and crica, whether
of the lower or upper division, I may confidently
affirm, that it is not greater than a naturglist would
have anticipated, from, the analogy of the laws go-
verning the distribution of living invertebrate animah,
A contrary opinion has prevailed very widely, it

being rashly assumed, that at remote epochs the
majority of species were far more cosmopolite than

in modern time&
The recent researches of Meurs. Murchison and

De Verneuil point to the conclusion that the fossil
shelle, corals, and trilobites of the Silurian system. of
Seandinavia and Russia, resemble greatly those of
the British 18les; yet nearly ImIf the species which
they collected there were (lifferent from, ours, and

the deputure from, a common type wu far more
conspicuous in the. Lower Silurian fossils of Britain

and Rumia, than in those of the upper division.
'When the same fossils of Northern Europe were
compared by 'M. de Verneuil with those brouglit by

me from. Amerien, the distinetness was obviously
much greater, althouçrh the representation of gencrie

fornis, whether in the orcPanie remains of the upper
D 2
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or lower Silurian strata., was most elcar and satis-
factory.

On both sides of the Atlantic, -these ancient
marine formation8 arc characterized by a prodigious

development of one peculiar family of mollusca9 called
brachiopoda, (palliobranchiata) - shells, which, as
they inhabit deep water,' are little known, and have
received no con-imon name in our language, ' They
are represented by the living genera Terebratula, Or.
this, Lingula, Orbieula, and Crania. The existence
of Orthis, a form. till lately -àupposed to bé extinet,
bas been made known to, us by the researches of
Philippi in the Mediterranean. Some other genera
may hereafter bc detected by deep dredging, for we

learn from. Professor E. Forbes,, that at the depth of
100 fathoms in the Mediterranean the profusion of
individualis of certain species of Terebratula iti ex-
tremely great. 'Neverthelees it niay bc safely assumed,
that the present seas, as well as the tertiary strata
of thcý clx)chs immediately preceding our own., ex-
hibit a smaller variety in the fornis of this tribe of

mollusea than the Silurian rocks in whieh they seem.
to have attained their maximuni of development. The

oldest known fossiliférous period wu in fact the age
of bracI1iojxýds; as the carboniferous yeriod was that
of ferns, and the oolitie that, of reptiles.

The crreat number o-f cru.-ýtaceans of the extinct'

m
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family called Trilobites, îs aleo another featirre of the
formations older'than the carboniferous, and especially
of the Silurian rocks. No country is richer in fossils
of this clam than the United- States; and Mr. Conrad

has given a table of distinct gencra of trilobites,
whieh characterise his Upper, Middle., and Lower

Silurian fonnations of New York, each of which
largrer divisions he considers to bc quite as distinct
as the Devonian, and u capable of being classed
ais an independent group, by. rýeference to orçranie
remains.

There are some necrativ .charýàé ters showing a 're-
semblancè between the most ancien.t--ôf the fossiliferous

rocks yet. known in Europe and Am erica, whiëh deserve,
notice, although they belon& to a perfectly different
order from those before mentioned, as deduced from
the analogy of orgame forras. Of 'thèse points of
agreement, the most remarkable are the absence or
extreme rarity of land plants and vertebrate an;maL.
That the vecpetable world had already been called

into existence is proved by the presence of various
forms of fucoids, which are plentifully distributed.
through every part of the series. Some of the slabs
of the lowest Silurian slates of Wales are covered

1 with sea-weeds- of 8uch genera'm are plainly indicative,

* - Journ. of Acad. Nat. Sci. Philadelphia, 18412, vol. viii.
part 2. p. 233.

n 3
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like the brachiopoda, of deep water. There îs, indeed,
every remon to concludd that the Silurian deposits

generally were fornied farfrom land, which would
alone explain the extreme scarcity of terrestrial plants;
for how seldom do we meet with wood. or fruita

floatin(r in mid ocean; and, if 'they are 8ometim'es
carried 'there by currents, howýrarely can we expect

them to sink to the bottom precisely in tho8e. pl aces
where, before decay, they may become enveloped
and pernianently preserved in sediment.

A few examples, however, of Devonian and Silu-
rian land plants have been brought to light the
course of the New York survey. One of these was

ishown ine by Mr. Vanuxem, and haîs been figured
in Iiis final Report, p. 157. It appeared to me more
allied to the LepidçKIendroý than any fouil genus

hitherto described. Its position is in the Hamilton
or Upper Silurian group, in which we find a grent
variety of trilobites, Spiriferoe, and other brachiopoda
and corals, all agreeina perfectly with European Up-

per Silurian types. Other p4nts allied to these,
and ferns, have been met with in the lowest Devo *an
or Cheinung stmta of the State of New York (the
olive t3late of Pennsylvania and Virginia), a&sociated

with fossil shell,,., very closely allied to, the Silurian.*

* HaWs Report, p. 21-6.

m
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The.îe exceptions to the general rule have been found
in those eastern. parts of the, United States where
the Devonian and Silurian sandstones and mudstones
are of the greatest thickness, and whieh we may
therefore presume to have originated nearest to thé

lande then exposed to denudation. The neighbour-
ing continent of that remote eImh may probably

have occupied the space now covered by the Atlantic,
and there may have been another in the Pacifiè.,
while the lands now exi8ting were th(n the site of

deep oceans.
The greater the lapse of ages wliich, separates the

origin of a niven set of strata from our own times,
the greater is the probability that our acquaintance

with Ïhoee strata will relate chiefly to, pelagic deposits,
or those fornied in deep seas, and far from land. It
inust require a long continuance of subterranean

movements, and a frequènt shifting of the principal
areas of upheaval, before extensive tracts of the bed
of deep oceans, such as the Atlantic and Pacific, can
be converted into continents. On the other hand,

we may presume that the estuary, littoral, and lacus-
trine strata of such remote ages, being at first of
small horizontal extent, as compared to the contem-
poraneous coral reefs and fine sedimentary MqMits
of the ocean,. would have become in great part sub-

merged, ôr covered by newer formations, or destroyed
1) 4
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by denudation, during that immense interval. of time

which, separates their oricrin from. our own period.

In regard to the rarity of marine vertebrate ani-

mals in the oldest rocks, it may perhaps bc no greater

than ià observed in strata of more modern date,
formed in seas of equal depth, or at points as remote

froin the land. Many ye'ýa'r.9 have not elapsed since
the Old Red sandâtone w4a thought to bè barren of ich-

thyolites; but now, in addition to the numerous genera

fouad in Seotland by Mr. Hutrh, ',%Iiller, and those

described by M. Agassiz, the last-mentioned zoologist
has announced that nine genera of sharks of the

division Cestracion occur in -the Devonian beds of
Rus.:ia, examined by Messrs. 'NIurchison and De

Vern euil. The appearance of fisli -so highly organ-

Lsed in some of the oldest formations, is strongly

oppo.-sed to the theory of progressive development

by some writers, and imagined by thein

to derive support from recent creological disSveries.

In Encriand, the remains of fish have long been

known in the hicrhest beds of the Upper Silurian, and

they have lately been found as, far do *n as the IVenlock
limestone. The New York surveyors have met with

theÉà in more than one member of the Helderber;;

series (No. 11 .- Map. pl. Il.). Long ichthyodorulites,

or spines of the dorsal fins of fishes, have been ob-
1 tained. for example, from- the Cornifýrous limestone.

m
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But the lowest rock in which they have been traced
in America is, I believe, the Clinton group, which
may be considered the bottom. of the Upper, or top of

the Lower, Silurian series. Mr. H. D. Rogers informs'
me, that he and his brother have traced the scales of
fish through strata of this series from. the south-west-
ern part of Virçn*nia to the north branch of the Sus-
quehanna, in Pennsylvania.

Professor E. Forbe@, affer acqun**l*ng much expeý'»

rience, by dredging in the Mediterraneau, of the fauna
whieb characterizes the sea at different depths, has

inferred that the Silurian seas in those areas hitherto
examined were at first very deep and tranquil, although

in parts they afterwards grew shallower. The follow-
inçr are the principal grounds of this co nclusi*on:

first, the small size of the greater number of conchifera
secondly, the paucity of pectinibn nchiata (or spiral
univalves); thirdly, the great number of flo-aters,
such as Bellerophon, Orthoceras, &c.; fourthly, the
abundance of brachiopoda; fifthfy,. the absence Or
great rarity of fosail-fish; sixthly, the deep-water
fornis of most--ôt the sea-weeds; and seventhly, the
absence of land plants.
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CHAPTER XVII.

Alluvial Terrace,# at Cincinnati, and their Origin. - Bme8 of the
Elephant apui .ýMa8todon. - Excuraion tu the Swampg of Big

Bom Lick in Kentucky.-£Voble Fore8t.-SaIt Spring8.
Biffalo Trails.-Numerma Bones of extinct Animalg.-Amo-
ciated Freshwatér and Land SheUi. - Relative Age of
Northern Drift, and Deporità trith Bom8 of Magtodon on
the Ohio.

Tn, Ohio river at Cincinnati, and immediately
above and below it, is bounded on its right bank by

two terraces,, on which the city i8 built; the streets
in the upper and lower part of it standinc on different
levels. The&e termes are composed of sand, gravel,
and loam, such as the river, 'if blocked up by some
harrier, micyht now bc supposed to sweep down in its

current, and deposit in a lake. The upper terme,
b, (ficr. 9.) is bounded hy steep hills of ancient fouili-
férous rocks, A, the blue, Lower Silurian limestone,
mentioned in the last chapter., in horizontal stratifi-

cation. The -hirrher terrace, b, is about 60 feet
aboire the lower, c, and this again about 60 feet

above low water in the Ohio, d. The geologists
here are convinced that the inferior terrace, c, is

of newer origin than b, as shown in the section
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(fig. 9.), and proved by excavatio-ns, not exposed at
the time of my visit.

Fig. 9.

Oh io IL 00' -A

A. Blue limestone (Lower Silurian).
b. Upper terrace. c. Lower terrace..
e. Fouil wood and nuts, &c. found here in silt.

In sinking a well throu(rh c, at the distance of 3000
yards from the Ohio, and at the depth of 50 feet from
the surface, they found, at e, pieces of wood and
manywalnuts in a bed of sâte

,Near the edgt of the higher terrace, in digging a
cravel-pit, which. I saw open at the end of, Sixth
street they discovered lately the teeth of the Elephas
primigenius, the same *extinct specie8 whieh is met
with in very analogous situations on the banks of the
Thames, and the same which was found preserved

entire with îts flesh in the ice of Siberia. A-bove the
stratum from wýiiieh the tooth waà obtained, 1 observed

about six feet of gravel covered by ten feet of fine
yellow loam, und below -it were alternations of gravel,
loam, and sand, for 20 feet. But I searched in vain
for any accompanying fossil shells. ihese, however,
have been found in a similar situation at Mill Creelç,

D 6
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-je a 0
iicar Cincinnati ; a place wliere several teeth of mas-

todons have been met with. They belong to the

genera Melania, Lymnira, Amnicolà, Succinea, Physa,

Planorbis, Palu(lina, yclas, Hélix, and Pupa, all of

recent species, and nearly all known to inhabit. the

immediate nei(phbourhood. 1 wu also infornied that,

ncar Wheeling, a bed of freshwatcr shells, one foot

thick, of the crenus Unio, *18 exposed at the licicrlit of

120 feet above the niean level of the Ohio: The

remains of the common .,,Iiiierie«.in ni.-t,gtodon (.IL gi-

yanteus) have also been found at several points in the

:strata in the tipper terrace, both above and below

Cincinnati.

Up)n the whole it appears, that the, strata of loani,

clavand crravel formincr the elevated terraces on both

si(les'()f the Ohio and its t*l)uta*es, and whieli we

know to have remained unaltered from the era of the

Indian inounds and earthworks, oricrinated subse-

quently to the period of the existing mollusca, but

wlien several quadrupeds now extinet inhabited this

continent. The low'er parts both of the lýrçrer and

Smaller valleys appear to luive been filled up with a

fluviatile deposit, through which the streams have

isubsequently eut broad, and deep channels. These

phenomena very closely resembly thosse presented by

the loess, or ancient river--silt of the Rhine and its tri-

butaries, and the theory which I fornierly, sufrcrested
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to, account for the position of the Rheni8h loess (also,

charged with recent land and freshwater shells, and

occasionally with the remains of the extinct ele-

pliant) may bc applicable to the American deposit8.

I imagine first a gradual movement of depression,

like that now in progress on the west cout of Green-

land, to lessen the fall of the waters, or the height of

the land relatively to the ocean. In consequence of

the land being thus lowered, the bottoms of the main

and lateral valle s become filled up with fluviatile

sediiiient, containing terreetrial and freshwater shells,

in the sanie manner as deltas are formed where rivers

ineet the seaq the salt-water beinçr excluded, in spite

of continu.ed subsidence, by the accumulation of allu-

vial matter 1ýrou"ht down incessantly from, the land

above. Afterwards, I suppose an upward movement

gradually to restore the country to ita former level,

and, ýurinrr this upheaval, the rivers remove a large

part of the accumulated mud, sand, and gravel. I

have already shown that on the coast of Georgia and

South Carolina (sec Vol. I. p. 164.), in the United

States, we have positive, proofis of modern oscillationm

of levet 8imilar tô those here assumed.

Two days'after I reached Cincinnati, 1 set out, in

company with two naturalists of that city, Mr.

Buchanan and Mr. J. G. Anthony, who kindly of-

féred to be. iny cruides, in au excursion to a place of
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great geological celebrity in the neighbouring state
of Kentucky, called Big Bone Lick, where the
bones of mastodons and many Qther extinet quadru-
peds had been dug up in extraordinary abundance.

Having crossed the river from Cincinnati, we passed
through a forèst far more magnificent for the size and
variety of its trees than any we had before seen.
The tûlip-tree (Liliodendron tulipiferum) ýthe bucke-ea

a kind of horse-chestnut, the shagbark hickory, 'the
beech, the oak, the elm, the chestnut, the locust-tree,,
the suga-r-mapie, andthe willow, were in perfection,
but no coniféroùs trees,- none of the long-leaved pines
of the Southern Àflantic border, nor the cypress,
cedar, and hemlock of other States. These forests,

where there is no undergrowth, are called 11,1 wood pas-
tures." 0 * * ally the cane covered the grouÈd,

but when it was eaten down by the cattle, no new
crop could get up, and it was, iéplaced by amss al-one.

Bi Bone Lick is distant from Cincinnati about
twenty-t*ee miles Mi a S.W. direction. The inter-

vening country is composed oe, the blue argrillaceous
limestone and mail before mentioned, the beds of
which are nearly horizontal, and'form flat table-lands

intersected by valleys of moderate depth, In one of
these, watered by the Big Bone Creek, occur the
boggy grounds and springs called Licks. The term

Lick is applied throughout North erica to those
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marshy swamps where saline springs break out, and
which are frequented'by deer, buffalo, and other wild

a a for the sake of the salt, whether dissolved

in the water, or tUrown down by evaporation in the
summer season,, so as to encrust the surface of the
marsb. Cattle and wild beasts devour this incrusta-

tioii greedily, and burrow into the clay impregnated
with salt, in order to lick the mud. Bartram, the

botanist,, tells us, that in his thne (1790) he visited
Buffalo Lick in Georgia, forming part of a cane

swamp, in which the head branches of the Ogeechee
river take their rise. The lick consisted of ee white-
coloured tenacious- fattish clay, which all kinds of
cattle lick into great hollows, pursuinom the delicious

vein." ee 1 could discover nothing saline in its taste,
but an insïpid sweetness. Horned cattle, horses, and
deer are immo'derately fond of it, insomùch that

theie.;; crement, which. almost totally covers the
earth to some distance round this place, appeurs to

be pe:ùfect clay, which, - when dried by the sun and
air, is almost as hard as brick." (Travels in N. and
S..Carolina, &c. p. 39.)

The celebrated bog of Kentucky is situated in
a nearly level plain, in a valley bounded by gentle

slopes, whieh lend up to the table-lands before
mentioned. The general courÉe of the meandering

stream which flows throug4 the plain, is from east

m
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to west. There are two springs on the southern or
left bank, rising from marshes, and two on the

opposite bank, the most western of which, called
the Gum Lick, is at the point, where a emall tribu-
tary joins the principal stream. The quaking boas
on this side are now more than fifteen acres in
extent, but all the marsbes were formerly larger
before the surrounding forest was partially cleared

away. The removal of tàll-trées bas allowed the
sun9s rays to penetrate freely to the soil, and dry
up part of the morass.

Within the memory of persons now living the
wild bisons or buffaloes crowded to these springs,

but they have retreated for many eears, and are now
as un nown to the inhabitants as the mastodon
itself. Mr. ]Phimel, the proprietor of the land,

called our attention to, two buffiJoý -ýpaths or trails
still extant in the woods here, both leadi-ng*directlY'
to the springs. One of these in particulàrýý which

first strikes of m* a northerly direction from-'!ge
Gum Lick, is afterwards traced eastward through
the forest for several. miles. It»was three or four'
yards wide, only partially overgrown with gTaqs, and,
sixty vears ago, was as bee, bard, and well trodden
.as a high road.

The bog in the spots where the salt springs rise
-is so soft, that a man may force a pole down into it,
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many yards perpendieularly. I-t may readily be
supposed, 'herefore, that horses, cows, and other
quadrupeds, are now occasionally' lost here; and
that'a much greater number of wild animals were
mired formerly. It is -well known that, during
great droughts in the Pampas of South Americai
the horses, cattle, and deer throng to the rivers in such

numbers, that the forem*ost of the crowd are pu'shed
into the stream, ly the pressure of behind,
and 'are sometimes carried -away by thousands and

drowned.* In their' eagerness to drink the s e
waters and lick.. the salt, the heavy mastodons and
elephants seem. in like manner to bave pressed upon

each other, and sunk in these soft quagmires of
Kentucky.

The greater proportion both of the entire skeletons
of extiiiet animals, and the separate bones, have
been taken up from, black mud, about twelve feet

below the level of. the creek. It is supposed that
the ý-1ones of mastodons found here could not have
belonged to less than one hundied distinct individuals,

those of the fossil elephaût (E. primigenius), to

twenty, besides ýwhich, a few bones of a. stag, horse, î
megalonyxj and bison, are stated to have been

obtained. Whether the common bison, the remainsý

Darwids Journal, p. 156.; Sir Wý Parish's Buenos Ayres,
pp. 151. and 371,
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of which I saw in great numbers in a supernelail

stratum recently eut open in the ri-ver's bank, has
ever been seen in such a situation as to prove it to

have been contemporaneous with. the extinet mas-
todon, 1 was unable to ascertain. Inregard to the
horse, it may probably have diÈered from our

Equus, caballus as much as the zebra or wild ass,
in the same manner as that foünd at- Newberne in
North Carolina appears to have dône. 'See p. 165.)
The greatest depth of the black mud has not, been
ascertained; it is com osed chiefly of ý clay, & with a
mixture of -palcareous matter aüd und, -and contains
5 parts in fÔO of sulpMa-të.-of lime, with some animal

matter. (CuvierJ Oss. Foss. tom. Ï. pe 2169) Layers
of gravel occur in the midst of it at various depths.
In some plues it -rests upon the blue . limestone.

The only teeth which 1 myself procured from col-
lectors on the spot, Éýsides those of the bufalo, were

recognised. by Mr. Owen as belonglDg to extremely

young mastodons. From the place where they were
found, and the rolled state of, some of the accom-
panying bones, 1 swpect that they had been
washed ont -ôf the soil of the bogs above by the

river, whieh often changes ita course aîter floods.

Mr. Cooper of New York, who has given the

est account of the fossils of this plýS, says, that

the remains of reeds and freshwater mollusca accom-
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obpany the bones; 'but he names no species of shells.
Mr. Anthony and I were therefore diligent in our
search. fer shells in pits which happened to have
been recently laid open by collector'of fossil bones;
and we soon obtained a small Ancylus and Cyéi4s.
Afterwards, in the most eastern marsh, in the middle

of which a powerful spring.throws up beech nuts and
shells from the mud below, we found two species of
Melania know*n as recent, Physa heterostrop.ha,
Cyclas similis, C. dubia ? (and another species, not
known to naturalists here,) Pisidium (supposed to

agree with one from Lake Erie), Ancylus (not
known), and -fragments of Unio ; alsbe the following

land shells; - Helix solitaria (with bands of colour
not effiaced), H. alteirndta,, R. clausa, H.fraterna, and

Pupa armifera. As new terrestrial and freshwater
sheUs are occasionally added to the recent erican
fauna, I think it very probable that all the fourteen
species which we met with, and which, I believe,

co-existed with the mastodon, are still living,,-, though
perhaps not aU of them in the immediate neigh-

bourhood.

It ýs impossible to view this plain, without at once

concluding that it has remained unch ' anged in all its
principal features from the period when the extinct
quadrupeds inhabited the banks of the Ohio and its
tributaries. But one pýhenomenon perplexed. us

1
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much, and for a time seemed quite unintellicrible. On
parts of the boggy grounds, a superficial cover'ing of
yellow loam was incumbeni on the dark-colouied muâ,

containing the fossil bon£s. This partial covering

of yellow sandy clay, was at some points no less than
fifteeeer twent feet thick. Mr. Bullock passed
tbrough it when he dug for fossil remains on the left
bank of the creek, and he came down to the boggy

ground with bones below. We first resorted to the
hypothesis that the valley might have been dammed
up by a temporary barrier, and converted into a lake
but we afterwards learût, that although the Ohio is
seven miles distant by the win-dings of the creek,

there beina a slight, descent the whole way, yet that
great river has been known to rise so hicrh as to flow
up the valley of Big Bone Creek, -and, so, late as 1824,
to enter the second story of a house built near the
springs. The level of the Licks above the Ohio. is

about fiffy feet, the distance in a straight line, being
only three miles. At Cincinnati the river-has been

known to rise eiity feet above its summer level, and',

in the course of ages it may occagionally have risen
higher. It may be unnecessaM therefore, to refer
to the general subsidence before-àUuded to, (probably
an event of a much older date),in ordeïr to account
for the patches of superficial silt last deicribed,

After ispending the day M* exploring the Licks,



we were hospitably received at the house of a Ken-
tucky proprietor a few miles . distant, whose zeal for'
farming and introducing cattle of the 11,1 true Durham

breed," had not prevented him from cultivating a
beautiful flower-garden. We were regaled the next

morning at breakfast with an, excellent dish of broiled
squirrels. There are seasons when the grey squirrel

swarnis here in such numbers, as to strip the trees of
their foliage, and the sportsmen revenge themselves
after the manner of the Hottentots, when they eat
the locusts which have consumed every green thing
in SouthernAfrica.

We-then returned by another route through the
epýejidid forest, and re-crossed the Ohio. The

weather was cool, and we saw no fire-flies, although
1 had seen màny a few days before, sparkE 1 ng as they

flitted over the marshy grounds bordering the Ohio
in my'excursion up the river to RockviRe.

Among the inquiries which can hard fail to
awaken the curiosity ofa geologist who explores this

region, one of the most natural relates to the relative
age of the northern drift, and the deposîts containing
the remain-s of the mastodon and elephant, whether at

Big Bone Lick, or in the higher terrace (b, fig. 9.)
at Cincinnati. In myjourney, some days afterwards,
from the Ohio river to Cleveland on Lake Erie, I

had not proceeded twenty-:flve miles to the north-

0
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ward before I again found myself in a country
covered with northern drift, of which I had lo8-
sight for many weeks previously. The fir*st patches
which. I observed were about five miles N.E. of the
town of Lebanon., after which, I saw--it in'great
abundance at Springfield, with large blocks and
boulders of gneiss, reddish syenite., quartzite,, and
hornbiende rock, all of which must have come from
thé north Bide of Lake Erie. The Ohio river,
therefore, in the north latitude 400 and 4 1% seeffis- to
mark the southern limit of the drift in this part of
North erica, although some scattered blockis have
gone fiwther, and reached Kentucky.

I waà also, told that a boulder of gneiss, twelve
feet in eter, bas been found resting on the upper
terrace (bjîg. 9.), four miles north of Cincinnati, and
that fragments of granite, in a s ar situation, have
been met with at that city itself. These may possibly
have been brought, into their présent position since
the periodof-, the déposition of the principal m s of
northern, , drift for although I could not, obtain
sufficient data for forming an accurate opinion as to
the ielative age of the drift, and the beds co
the bones of mutodon and éléphant, whether in the
upper terrace above alluded to, or in the licks of
Kentucky, I-incline tto believe the drift, as a whole,
to be the older of the two, formations. The swamps
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of the Big Bone Licks have the same intimate re-
lation to the present superficial geography of the
district, as have those marshes and alluvial deposits
before described in New York, as containing the
remains of mastodon and recent shells, which are de-
cidedly more modern than the drift and its erratic
blocks. (Vol. I. pp. 23. 25. and 67.)
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Cincinnati. Journey across Ohio té Cleveland. -New C7ear-

ings.-Rapid Progress of the Stale 8ince the Par 1800.-
Increase of Population in the United States. -Political Dis- Lake

cussions. - German and Irish Settlers. - Stump Oratory. route
Presidential Elections. - Relative Value of Labour and Land.

Ohio,
Tin pork aristocracy of Cincinnati does not..-mean and

those innumerable pics which walk at large about the Cle-ve

streets, as if they owned the town, but a class of In

rich merchants, who have made their fortunes by publi(

killing annually, salting, and exporting, about the d

200,000 swine. There are, -besides these, other riages

wealthy proprietors, who have speculated success- have-

fully ip land, which offen rises rapidly in value as found

the population increases. The general civilisation have E
and refinement 'of the citizens is far greater than night

might have been looked for in a state founded so dange:
recently, owing to the great number of families which north
have come directly from. the highly eàu'cated part of out tc
New England, and have settled here. upset ý,

As to the free hogs before mentioned, which roam, last t]
about the handsome streets, they belong to no one times 1
in partkular, and any citizen is at liberty to take inside
them, up, fatten, and kill them. When they encrease In

V
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)0 faist, the town couneil'interferes, and sells off
ime of their number. It is a favourite ùmusement

.)f the boys to ride upon the pigs, and we were shown

one sagacious old hog, who was in the habit of lying
down as soon as a boy came in sight.

May 29th. - We left Cincinnati for Cleveland-on
Lake Erie, a distance of 250 miles, and our line of
route took us through the centre of the State of
Ohio, by Springfield, Columbus, Mount Vernon,
and Wooster, at all which, places we slept, reaching
Cle-veland on thefifth day.

In our passage through Ohio, we took advantage of
publie coaches only when they offered themselves in
the daytime, and always found good private car-
riages for the rest of the way. If some writers, who
have- -recently travelled . in 'this part of A merica,
found the fatiomué of the journey excessive, it must
have arisen from their practice of pushing on day and

night over roads, wh'ch are in some places really
dangerous in the- dark. On our reaching a: steep hill

north of Mount Vernon, a fellow-passenger pointed
out to me a spot where the coach had been lately
upset in the night. He said that in the course of the
last three years he had been- overturned thirteen
times between Cincinnati and Cleveland, but -being an

inside passenger had escaped without serious injury.
In passinor from the southern to the northern

VOL. Il. E
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frontier of Ohio, we left a handsome and populous

city and fine roads., and found the towns grow

,smaller and the hirrh road rougher, as we advanced.

When more than half way4roes the State,_and after

leaving Mount Vernon, we saw continually new

clearinrys, where the fellinom, crirdlinom, and burning of

trees waq goincy on, and where oats were growing

amidst the blackened stumps on land which had

never been ploughed, but only broken up with the

harrow. The carriage was then jolted for a short

space over a corduroy road, constructed ôf trunks of

trees laid si. y sw while the hot air of burning

timber madetiFîmpatient of the slow pace of oiur

carriacýe. We then lost 11,ght for many leagues of

all human habitations, except here and there some

empty wooden building on which le Mover's House

-was inscribed in large letters. Here we were told a

family of emigrants might pass the niopht on payment

of a small sum. At last the road arrain improved,

and we came to the termination of the table land of

Ohio, at a distance of about si'teen milles from Lake

Erie. From this point on the summit of Stony

Hill we saw at our- feet a bYoad and level Plâin - co---

vered with wood; and beyond, in the horizon, Lake

Erie, extendinor far and wide like the ocean.. We

then becran our descent, and in about three hours

reached Cleveland.
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The changes in the condition of the country which
we had witnessed are illustrations of the course of
events which has inarked the progress of civilisation

in this State., which. first began in the south, and'-
spread from. the banks of the Ohio. At a later

period, when the great Erie canal was finished,
which opened a free commercial intercourse with the

river Hudson, New York, and the Atlantic, the
northern frontier began to aÎquire wealth and an
increase of inhabitants. Ports w*er'e founded. on the

lake, and grew in a few years with almost unparalleled
rapidity. The forest then yielded to the axe in a

new direction, and. settlers migrated from. north to
south, leaving still a central wilderness between the
Ohio and Lake Erie. This forest might have
proved for many generations a serlious obstacle to the
progress of the State, had not the' law wisely pro-

vided that all non-resident holders, of waste lands
éhould be coffipelled to pay their full share of taxes
laid on by the inhabita, tts of the surrounding districtsC 

Qefor ne w schools and oad.- If an absentee is in
arrear, the sherif àeizes a portion of his ground con-
tiguous to a town or village, puts it up for auction,
and. thus discharges the debt, so that it- is impossible
for a speculator, indifferent, to the local interestis
of a district, to wàit year affer year, until he is in-

duced bya great bribe to part with his lands, all
lE
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ready communication between neighbouring and

highly cultivated regions beincr in the inean time eut

off. 
C

Ohio was a wilderness exclusively occupied by the

Indians, until near the close of the last century. In

180o its population amounted to, 45,365, in the next

ten years it had increased five-fold, and in the ten

which, followed it again more than doubled. In 1840

it had reached 1,600,000 souls, all free, and almost

without any admixture of the c éloured race. In this

short interval the forest had been transformed into a

land of steamboats, canals, and flourishing towns ; and

would have been still more populous had not thou-

sands of its new settlers migrated still farther west

into Indiana and Illinois. A portion of the publie

works whieh accelerated this marvellous prosperity,

were executed with foreign capital, but the interèst

of the whole has been punctuaHy païd by direct

taxes. There is no other example in history, either

in the old or new world, of so sudden a rise of a
large country to opulence and power. The State
contains nearly as wide an extent of arable land as

England, all of moderate elevation, so, rich in its
alluvial plains as to, be cropped thirty or forty years
without manure, having abundance of fine timber, a

temperate climate, many large navigable rivers, a
ready communication through Lake Erie with the
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north and east, and by the Ohio with the south and
west, and, lastly, abundance of'coal in its eastern

countioes.
1 am informed' that in the beginnincr of the

present year (1842), the foremon ban ds of emigrants
have Teached the Platte River, a tributary of the
Missouri. This point, is said to be only half-way
between the Atlantic and the Rocky Mountains, and
the country beyond the present frontier is as ferfile as

that already occupied. De Tocqueville calculated
that along the borders of 'the United States., from

Lake Superior to the Gulf of Mexico, extending a
distance of more'than 1200 miles as the bird fliés, the
whites advançe every year at a mean rate of seven-
teen miles ; and ho truly observes that there is a

grandeur and solemnity in this gradual and con-.
tinuous march of the European race towards the,

]Rocky Mountains. He compares it to a deluge of
men risinor unabatedly, and daily driven onwards by
the hand of God."
When conversincr with a New England friend on

the progress of American population, I was sur-

prised to learn, as a statistical fact3 that there are

more whites now living in North America than all

that have died there'since the days of Columbus.

Democracy in America, vol. ii. ch.'x. sect. 4.

3
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-It seem -probable, inoreover, that the -sa - me re ' mark

may hold true for fifty years to, con e. The census

ý'ýas béee very corefully taken in the TJ. S. since

the year 1800, and it --appears that the ratio of

increase wa§ 35 per cent for the first decennial
periods, and that it gradually diminished to about

32 per cent in the last. From, these data, Professor

Tuc-er estimates that, in the year 1850, the popu-
lation will amount in round numbers to 22 millions,
in 1860 to, 29 millions, in 1870 to 38 millions, in
1880 to 50 millions, in 1890 to 63 millions, and in

1900 to 80 millions.
The territory of the States is said to

aniount to one-tenth, or at the utmost to one-eighth
of that colonised by Spain on the erican con-

tinent. Yet in all the vast regions conquered by
Cortes and Pizarro, there are considerably less than
two millions of people of European blood, so that

they scarcely exceed in number the population
acquired in about half a century in Ohio, and fall
far short of it in wealth and civilisation.

We were pel-fect stranomers in our tour throuorh
Ohio, and, when at inns^ and in public conveyances.,

had manyý'opportunities of hearing lawyers, mer-
chants, farniers, and labourers, conversinom freely and
unreservedly together. I have genérally abstained
from, retailing such gossip, reflectince how smaR would
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-be the value of the opinions which an Amer*l*can

could derive froin a similar source, or from talk

overheard in an English railway or steamboaf. 1

.sÉaH, however, depart slightly from, my rule on this

occasion, as my readers May, perbaps, be amused as

1 was, and will abstain from drawing ge-neral con-

clusions from. the conversation of persons whom,

chance has thrown in the traveller's way.

As soon as we were recognised to, be forel' ners,

we were usually asked whether we had made up

our minds where we should settle. On our de-

clarinry that, much as we saw to like and admire en

America, -we had no intention 'of exchancring our

own country for it, they expressed -surprise that we,

bad seen so many States, and had not yet decided

where to settle. Nothing makes an Enomlish tra-

veller feel so much at hoine as this common question.

You have arrived at the domain of a rich and

hospitable host, who is re ' ady to welcome, you, and

where there îs ample room, and accommodation for

all. Some of the more highly educated class,

especially the lawyers, expressed their alarm at the

growing strength of the democratic party in Ohio,

owing to the influx of Irish and German labourers,

nearly all Roman Catholics, and -ý-ery ignorant.

These new comers they said, had lately turned the

elections ao,mainst a majority of native AM ericans,

iE 4
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their superiors in wealth and mental cultivatione

Theyýalso complained that m.any settlers of German

origin from Pennýylvania were opposed to all im-

provement, and unwilling to bc taxed for iaîW-

schools, canals, and roads. They were indifferent

the speedy arrival of letters and daily newspapers,

. and other advantage's, for which Nthe New Eng-

landers and the Séýtch and English Protestafits

would pay most cheerfully. Yet they allegme

that these same Germans, opposed as they are to

all useful innavations, are in the, habit of giving

their votes to demagogues, who are prepared to

plunore the country into the most headlong career of

political éhanCges.
A thrivinom farmer, who entered the coach at

Wooster, spoke vehemently, against the new tariff,
which, he said, would sacrifice the agriculturists of

the W est to the New England manufacturers, who
meant to compel them to buy their home-made goods

at a high price, while the raw produce of Ohio and
the West would be shut out from. the British market.
He also boasted to me of the advantages they en-
joyed in the IJ. S., commiserat* the lot of the

mass of the people in the old country, deprived of
their political rights, and exposed to the tyranny and

oppression, of the rich. By way of drawing him. out,
I told him how 1 had found the day before a mi-
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nistei prezë'hing in Welsh to a congregation of three
hundred persons in the town of Columbus - that
these and other poor settlers, Irish and German, were
ignorant of the American laws and institutions, and
wholly uneducated. Ought they to be permitted to
turn the elections, as I was told they had recently
done in Ohio? On this he poured forth an oration
on the equality of the rights of aU nien, on the invi-
dious- -distinctions some desired to establish between
the franchise of old and new settýers, on the policy
of welcoming new comers when the population Çvas
sparse, on the advantacres of common schools, and,
lastly, on the evil of endowing universities, which he,
isaid were ec hot-beds of a'stocrats." Mile de-

-scanting on these and other topics, the tone 'of his

voice grew louder and louder as his warmth in
creased, and when he left the publie coach, a lawyer
of Ohio congratulated me that I could now -under-
stand what is meant in the United States by

stump oratory," or that kind of declamation which
is addressed by a candidate for popù1ar favour from
the sturap of a tree in a new clearinom.,

On another occasion, the respecâve merits of Mr.
Vau Burein, Mr. Clay, and others, were canvassecl,
and an anîmated discussion took place on their

relative claims to fill the piýesidentia1 chair at the

next general election. 1 expressed surprise that, asÀO?
5
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there were still three years to - îun of Mr. Tyler's
official career, they should be mooting this question
already. The whole country had been so recently

convuLsed by thè'ý-qevere contest between Harrison
and Van Buren, in which parties had been so
nearly balanced, that it was surely inexpedient that
the minds of the people should be again excited and
unsettled. 1 enlarged on the superior advantages of
an hereditary monarch , as preventinct -the recur-
rence of such dangerous agitation, and was prepared
for a retaliatory attack upon the, kingly office, and a

eulogy on the superiority of the ericau con-
stitution. But Americans at home, however loyal
and patriotie, and as little disposed to chancre their

form of government- for a monarchy as we are to
turn republicans, are, nevertheless, by'no meaws,

optimisùs. When they travel in England, they
acquire a habit of standing on the defensive, from
beariDor John Bull object to everything in which

their laws and institutions may happen to differ
from his own. But in the U, nited States, I fre-

quently heard pQliticians deplore 'the progress of
democracy, argge that the president' ouçrht to

be elected for six years instead of four, that he
should- not be re-eligible, that there should be no
veto, and contend. for other, organie chançyes. In
reply to my sally, one of tÈe party, who had pre-

viousI expressed hiýq'feàrs that Gener--ýd Harrison's
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death would lead to the democratic party regaining
their ascendancy, remarked, ee The most disastrous

periods, sir, in your history, were the waxs of a
disputed succession. We arc always eniraired in a

civil War of this kind." By way of consolation, 1
reminded him that, at all'events, there had been less

bloodshed in their battles for the chief magistracy than

in our contests for the rightful heirs to a throne.
He replied, ee Yes, there has been less destruction of

the body, but not of the soul. A president who has

60,000 places in his gift holds in his hands fax
gýeater ineans, --,of bribery and corruption than did

your Harry the Eighth, even after he had seized

upon the property of the monasteries."
One of my travelling companions in Ohio assured

me that arrrieultural labourers from the Lowlands of

Scotland were the best settlers of all who came

direct from Europe. Some of these had arrived

with a large family, and with' no money even to

buy the implements of husbandry, and had in'twelve

years become the owners of 300 acres of cleared land,

in which the log-house was.,replaced by a neat farin

buildincr called a frame-house, with a small garden

attached to it. They laugh here at the common

error into which new settlers fall, who possess some

money, and have been accustomed to English farmincr

especially their dilicrence in uprooting stumpq5 which

E 6
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Lver so î9lovenly an appearance. This practice seems,
to be in their eyes the most, unequivocal test of

extreme ignorance of the relative « value of labour
and land in a new country. Foreigners, who have a
small capital should al'ways settle in districts which

have been already cleared, and broken up by the
plough.
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CHAPTER XIX.

Cleveland. - Ridges of ýànd and Gravel along the Southern

Coast of Lake Erie - Their Origin. - Fredonia ; Streets

lighted with natural Gas. - Falls of Niagara. - Burning

Spring. - Passing behind the Falls. - Daguerreotype o«f the
Falls, - Boulder Formation at Whir1pool, and Valley of St.

David's. - Glacial polishing and Furrows. -Influence of Ice;.

bergs on Drift.

June 3. 1842.-TuE morninop affer my arrival at

Cleveland, Dr. Kirtland, the zoologist, took me to

]Rockport, about. four miles to the west, and after-

wards to the ra*Mie of a »rrent called the ]Rocky

River, aboutsix miles farther, in the same direction,

that 1 might examine in both places what are here

called the Lake Ridges. Like the 11 ridge road-" of

Lake Ontario before described (Vol. 1. p. 24.), they

resemble ancient beaches, runninor parallel to the,

shores of Lake Erie, and being composed of sand and

gravel.

At the point which I first visited, in the town of

Rockport, Lake Erie is bounded by a perpendicular

cliff (A, fiq. 10.), about leventy-five feet high, at the

base of which the water is so deep, that, in some

places, it can only be approached in a boat.

zontal beds of shale, with some layers of sandstone,
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appear eut off abruptly in the face of this eliff, all
referable to the Hamilton group, No. 10. of Map
Pl' Il., or the lowest part of the Devonian séries (F).

Proceeding from the summit of the cliff inland, we
find the surface of the country covered with clay (b),
sloping gently, so that, in half a mile, there is a rise
of about forty feet, and we then come to the bottom
of the first or northernmost ridge (c), which is about

fifteen feet hicrh, risinc at an ancle of about 12',
both on its northern and southern slope. Between
this and the next'ridge (d), which is about half a

North Fig. Io. South
ci

b

ir -

Lake Ridges near Cleveland, Ohio.

mile distant, extends a line of swampý and marshes,
some of them several.hundred acres in extent. Two

other parallel ridges of sand and -crravel, are observable
still farther inland or southwards, the distance of
each varying greatly-according to the general slope
of the land, for the same ridome occasionally ap-
proaches within a mile of the shore at one point, and
recedes to the distance of eleven miles from it at'

another, apparently preserving everywhere the same
level.
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Boulders of granite, some of them three feet in
diameter, which must have come from, the north side
of Lake Erie, are scattered sparingly here and there,
as at efig. 10. 1 could not obtain any fossil shells
from any of these ridges, although some are said. to

have beeà found, together with frý9ments of wood,
similar to those now thrown up on the beach of the

lake.. The shells might at once. decide the point
whether the ridges are of marine or freshwater origine

If this were -settled another and distinct question
would still :remain; namely, whether they were for

the most part for-med at first under water, like sand-
bars at the m6uths of rivers; or were thrown up by
the waves on the margins of ancient sheets of water.,
in the manner of beaches;

The section which I saw on the'banks of the Rocky
]River appeared to me to favour the theory of the

subaqueous oriain of the ridges'ý---ýT-hir torrent,
about a mile and a half above its i-àouth, flows in a

narrow ravine, scarcely more than thirtyý.-yar ' ds wide,
with perpendicular cliffs on each side, 110 feetiighe

Nnen we arrive at the point'where the ravine in-
tersects the second of the Rockport ridores before
alluded to (d, fige 10.), we see the river-clif suddenly
heightened b the addition, for a short space, of a

bank of sand and orravel, about 30 feet hiomh, the

pebbles in the ridge being- rounded like those on the
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lake shore, and proving that the bank was never a

mere dune of blown sand.
If we-ima(yine bars or banks of sand and pebbles to

have been formed in succession near - the shore in
shallow water, and then eut through by torrents

when the land was elevated, we can explain the ab-
rupt manner in whieh the ridge'd terminates on each
side of a ravine evidently excavated by the torrent
in soft shale since the emergence of the strata. But

it is difficult to imagine how an ancient beach, formed
where a'stream entered a lake or sea, could have

been so straight and continuous, and so, little modified
and rounded off in ite outline conforming to the
shape of the smaR 'bay, whieh must have existed
at the entrahce of a stream. It w ill be unne-

cessary, however, to dweR longer on this question
at present, as I shall resume the sub ect when dis-
eussincr the nature and origin of the lake ridgee'
near Toronto.

The town of'Cleveland. is built on a terrace of
stratified clay and sand, the height of which is 103
feet abové the lake. Its depth is unknown, the

fundamental Devonian (or Hanailton) strata beinc;
concéaled here, so that the newer deposit exclusively
occupies the la-e shore for forty miles. As several
rivers besides the Cuyahoga of Cleveland eut windm

incy. courses through, this terrace, we ma presume
that these rivers existed wheu the water stood 100
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feet higher relatively to the land. If so, we
seem, to have here an upraised delta formed -o£'-'

the materials brought down by streams before the
waters had sunk to their present relative level. The
nature of the sand and clay is such as rivers might
have washed, down from the land above, but no shells
have been discovered, althouggh diligently searched
for, during the excavation of a sbip canal and other
works in the town. The tooth of a mastodon, how-

ever, was shown me as having been found low down
in the" clay.

June 5. - Sailed in a steamboat to Fredonia, a
town of 1200 inhabitants, with neat white houses,

and six churches. The streets a- e lig
r ,hted up with

natural gas, whieh bubbles up out of- the ground, and
is received into a gasometer, which I visited. This
gas consists of carburetted hydrogen, and issues froin
a black bituminous slate, one of the beds of the
Hamilton group of the New York geologists, or part
of the Devonian formation of Europe. The Eght-
house-keeper at Fredonia told me that, near the shore,
at a considerable distance ftom the gasometer, he bored
a hole throu,( yh this black slate, and the gas soon col-
lected in sufficient quantity to explode, when ignited.

There is a ridç-re of sand at Fredonia, as at many
other places, between Cleveland and the outlet of
the Niagara from Lake Erie, but I tried in vain to
identify the ridges with those seen by me at Rock-



90 - BÙRXlNý-G SPRING-NIAGARA. CH,&P. XIX.

port, and could not discover that their heights, as
estimated by residents, agreed at different -places,

Some of them, indeed, according to Mr. Whittlegea,
the engineer, decline in altitude as they are tracèçt
eastward.

We next reached Buffalo, and found so many new
buildincrs erected since the preceding autumn, and

new shops opened, that we were amazed at the pro-
gres.s of things, at a time when all are complaininom of

the unprecedented state of depression unde'r which. the
commerce and industry of the country are suffering.

At the Falls of Niagara, where we next spent a
week, residbig in a hotel on the Canada side, I re-
sumed my geological .exploýtions of last summer.
Every part of the scenery, from Grand Island above

the Falls to the Ferry at Queenstown, seven miles
below, deserves to be studied at leisure.

W-e visited the " burning spring " at, the edgé of
the* river above the rapids, where carburetted hy-

drogen, or, in the modem chemical phraseology, a
light hydro-Srbon, simîlar to, that before mentioned
at Fredonia, rises from beneath the, water out of the

limestone rock. The bituminous matter supplying
this gas is probably of animal origin, as this limestone
is full of marine mollusea, crustacea, and corals, with-
out vegetable remains, unless some fucoids may have

decomposed in the same strata. The invisible gas
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makes its way in countless bubbles throucrh the clear
transparent waters of the Niar,ara. On the applica-
tîon of a lighted candle, it takes'fire, and plays about
with a lambent flickering flame, which seldom touches

the water, the gas, being at first too pure to be in-
flammable, and only obtaining sufficient oxygen
after mingling with the atmosphere at the height of

several inches above the surface of the stream.
At noon, on a hot summer's day, we were tempted,
contrary to my previous resolution, to perforni the

exploit of passing under the great sheet of water
between the precipice and the Horse-shoe Fall. We

were some degree rewarded for this feat by the
sineàrity of the scene, and the occasional openinas

in the curtain of white foam and arch of green water,
which a-fford momentary glimpses of the woody ra-

vine and river below, fortunately for us lighted up
moýst brilliantly by a m*dday sun. We had only one
guide, which, is barely sufficiént, for safety when there
are two persons, for a stranger requîres support when
lie loses his breath by the violent gusts of wind
dashing the spray and water in his face. If he turns
round to recover, the blast often chancres in an in-
stant, and blows as impetuously against him in the
opposite direction.

The Falls, thougli continually in motion, have all
the effect -of a fixed and unvaryincr feature in the
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landscape, like the two magnificent fountains in the
great court before St. Peters at ýRome, whieh seem,
to form as essential a part of one architectural whole
as the stately colonnade, or the massiv*e dome itsel£

However strailge, therefore, it may seem, some Da-
guerreotype representations of the Falls have been

executed with no small success. They not only re-
cord the form of the rocks and islands, but even the

leeng features of the cataract, and the shape, of the
clouds of spray. I often wished that Father Hen-
nepin could have ta'ken one of these portraits, and

bequeathed it to the geologists of our'ýimes. It
would have afforded us no slight aid in our specu-

lations respecting the comparative state of the ravine
in the 19th and 17th centuries.

After one or two warm. days, the weather became
unusually cold for the month of June, with occasion-
al frosts at night, and thé humming-birds whieh we

had. seen before r'eaching BuffaJo appearéd no more
during our stay here.

In my visits to Grand Island, Lewiston, and St.
Catherine% 1 made some of the observations already
alluded to, in the first volume (eh. îà. p. 27.); and I

shall now confine myself to remarks on the connection
of certain strata of drift which appear at the Whirl-
pool, and similar deposits observable in the valley of St.
David's, about three miles west of Queenstown, where
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there is an opening in the escarpment, as shown in
the bird's-eye view (Pl. 1.), and in the map of the
Niagara district (Pl. III.). In the former view,
(Pl. I.), a small chasm is introduced on the left bank
of the Niagara at the wh*rlpooý to mark the only
spot where the continuity of the older formations
(the limestone, shale, and subjacent rocks) is broken

Fig. il.
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Course of Me Niagara at the Whir1pool.

a, b. Ureamlets which are thrown In cascades over the limestone precipice, after
cutting through superficial red drift, twenty-five feet thick.

c. Bowman's Run.
d. Smalleley, between which and c the cliffs consist of drift.
e. Summ Ouse, where sand with fresh-water sheils resta on the top of the pre-

cipiée. Seefig. 3. Vol. 1. p. 40.
A g. Proa le course of the ancient valley, now filled ivith drift.

between the FaUs and Queenstown. This interrup-

tion occurs, precisely opposite the summer-bouse
(e5
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BOULDER ÉORMATION BETWEEN CHàp. XIX.

The river-cliff, from c to d, or for a'distance oÈ
about 170 yards; on the northern side of the whirl-
pool, consists exclusively of strata of sandy loam,
and gravel; the latter in parts cemented together
into a conglomeratè, and all belonging to the drift or

boulder formation. The visible thickness of this
modern deposit, is about 300 feet, but we know not
to what depth it may extend below the level of the

Niagara. It appears clearly that there was here an
original valley, which was afterwards completely fàled

up with stratified drift. The same redý clay which.
spreads far and wide over the limestone platform,
forms the uppermost stratum, of the mass, the occur-

rence of which, at this point, had been overlooked
by geologists, until Mr. Hall ' and I observed it'
1841. He immediatel sugggested to me that it might

be connected with the, opening in the escarpment at
St. David's, about three miles to the northwest, whieh
1 determined toexanune the year after.

On a close insp'ection of the drift in the eliffis be-
tween c and d, -ive find it to be composed at the top of

red clay, from twenty to thirty feet thick, below whieh
is a conglomerate, includingboulders of granitie and
trappean rocks, of northern on* -*n5 ed with frag-ý
ments of the Niagara limestone. One angular blgek

of the latter is -no less than fifteen feet in diamztéir,
havinom been evidently detached from. the oriî *k alC OOP
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wall of the chasm during its denudation. Below.
this come beds of white sand and loam, to which, suc-
ceed gravel, cen-iented into a conçy-lomerate by carbo-
nate of lime, the pebbles being of sandstone, limestone,
and hornblende rock. Under this conorlomerate are

laminated cla.ys, being the lowest visible strata.
Ascendîn(y the steep bank formed of these mate-

rials, we spon reach the general Jevel of the table-
land, and pass over it for two miles before we begin
to, enter. the depression, which, deepening gradually,
carnes us down to St. David's. This'valley is en-
tirely excavated in the boulder formation, and we

may infçr that the latter maintains its full depth
between St. David's and the whirlpool, fýom sections

obtained in sinkinom weHs in the intervening township
of - Stamford, where 'a great thickness of drift was
passed through.

In the bird's-eye view (Pl. 1. Vol. I.), the valley
of St. Davids is represented, for want of more space,
às of small width; but lit is, in -fact, about two miles
broad at its mouth, so that it bears no resemblance
to the deep narrow chasm, in which, the Niagara

flows. One end of it seems to have terminated
originally in an angle at the point where the whirl-
pool is now situated; and the sections- laid -open in
the gullies (c and d,.flg,. 11.) show that the walls of
the ancient hollow were not perpendicular, but con-
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sisted of a succession of precipices and ledges. I and

was informed that, near St. David's, an outlier of cov

quartzose sandstone (a. fig. 12.) was found by drif
boring throuom thedrift, which may, therefore, have of

projected like an island in the middle of the original nea

valley or channel. be

The accompanying diagram will, probably, convey pre

a correct notion of the manner in which the drift dist

rests upon the - older rocks near the northwestern
end of the valley of St. David's. The outline of the of t
older formation given in this transverse section is, 'in in t
fact5 the same as that present6dby the same rocks are
in those parts of the escarpment east and west of are

Lewiston an& Queenstown, where the face of the bet
cliff is not masked by drift. will

in t
Fig. 12.

East West a

d
lim

.......... ocea

Pl.
Supposed section of dre and subjacent rocks in valky of St. Davids.

a. Ledge-of quartzose (Medina) sandstone. has
b. Ledge of Clinton limestont
c. Platform of Niagara limestène.
d. General coveting of drift-or boulder formation. hor*

whe
1 shall afterwards describe cavitiês, or ancient or

valle s, intersectiny g the old Silurian rocks near furr
Quebee, which have been filled up with transported rub

materials, in whieh marinje shells of recent species,

V

m
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and of a northern or arctic character, have been dis-
covered. These shells have also been found in the

drift of the, valley of the St. Lawrence, at elevations
of more than 500 feet above the level of the sea, or
nearly as high as Lake Erie, so that 1 consider it to
be a mere local accident that n ne of the same are
preserved, or have yet been met with in the Niagara
district.

Professor Emmons bas shown that, on the removal
of the clay and sand containing those marine shells
in the valley of Lake Champlain, the rocks beneath
are polished and furrowed, and similar phenomena
are observed in the region. now under consideration

between Lakes' Erie and Ontario. -If the re er
will glancé at the frontispiece (Pl. 1.), lie will see

in the distance a zone of country (No. 1.) bounding
Lake Erie, part of which consists of an upper Silurian

limestone, called in New York the Corniferous. It
occurs, at Black Rock among othq places (see Map,
Pl. III.). It is very hard, containg ffi an corals, and
bas nodules of flint or chert dispersed through it in
horizontal beds. The -apper surface of this rock,
when the boulder clay is removed, appears smoothed

or polished, and usually scored with long parallel

furrows. But the nodules of chert, althougrh much
rubbed down and worn, stand out sliomlitly in relief,

while narrow eloncyated ridomes of limestone are seen
VOL. Il. F
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extendinc frôm the, southern end of each nodule,
marking the space where the' soffer-rock has been

protected for a short distance from the triturating
action which- ground down the whole.

Mr. George E.- Hayes of Buffalo showed me large
specimens of the polished rock, on which these

markinrrs were conspicuous; and he and Mr. Haskin
have ascéÎtained -fhat the general direction 4 of the
grooves in this region is N. E. and S. W., or N. 35' E.

They are traced over the broad platform. of the
Niagara limestone No. 3. (see Frontispiece and Map,
Pl. III.), retaining the same course wherever the
drift is remôved; and, what is still more remarkable,
as Mr. Hall pointed out to, me, near Lewiston and
Lockport, they are imprinted at different levels on

the projecting shelves formed by the more solid rocks
of tbe great escarpment. Suppose, for example,
the drift d (fig. 12. p. 96.) to, be removed from the
ledge of quartzose sandstone, a, and from the surface
of ihe upper edge of Clinton limestone, b, and from
c,-we should find everywhere grooves running
nearly in the direction N. E. 'and S. W.

Some geologists have 'considered these facts as
very difficult to reconcile. with the glacial theory.
To me they appear to indicate the following sue-

cession of events. First, the country represented
in the frontispiece (Pl. 1.) acquired its present

1
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geographical configuration, so far as relates to the

outline of the older rocks, under the joint influence
of elevatory and denuding operations. Secondly; a

gradual submergence, then took place, bringing down
each part of the land successively to the level of the
waters, and then to a moderate depth below them.
Large islands and bergs of floating ice came from
the north, which, as they grounded on the coast and
on shoee, pushed along all loose materials of sand and
pebbles, broke ofF all angular and projecting points
of rock, and when fragments -of hard stone were

frozen into their lower surfaces, scooped out grooves
in the subjacent solid strata. The slopinom beach as
well-as the level. bottorn of the sea, and evên occa-

sionally the face of a steep cliff, might all be polished
and grooved by this machinery; but no flood of water,

however violent, or however great the quantity of
detritus, or size of the rocky fragments swept along
by it, could produce straight, parallel furrows, such. as
are everywhçre visible in the district under con-
sideration.

Mr. John L. Hayes, in an able paper recently
published, on the influenèe of icebergs upon drift, bas
shown, from a great variety of testimony, that they
hav-e a remarkable' steadiness of motion, in con-
sequence of the larger portion of their bulk being
deep under water, so that they are not perceptibly

IF 2
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moyed by the winds and waves,, even in the strongest

gales. Many had supposed that the magnitude

attributed' to ice-islands by unscientific navigators

obad been exaggerated, but it appears that their e8ti-

mate of their dimensions has, rather fallen. within

than beyond the trith. Many of the icebergs, care-

fully measured by the officers, of the French ex-

ploring expedition of the Astrolabe, were between

100 and 225 feet high, and. from, two to five. miles

in length. Captain D'Urville asSrtained one of these

bergs, floating in the Southern Ocean, to be thirteen

miles long and a hundred feet high, with walls per-

fectly vertical. The submerged portions of such

islands must, accordin'g to, the weight of ice relatively
to, sea-water, be froin six to, eight times more con-

siderable than the part which, is visible,,., so that the

mechanical power they. may have exerted when fairly
set in motion must be prodigious. *

To return to, the succession of geological changes
which immediately preceded the present period in the

Niagara district Thirdly, after the surface of , the
rocks had been smoothed and grated upon by the pas-
sage of innumerable icebergs, the clay, gravel, and
sand of the drift were deposited, and occasionally frag-
ments of rock, both large and small, whi*h had been

frozen into glaciers, or taken up by coast ice, were
J. L. Haye--,, Boston Journ. Nat. Ilist. 1844.
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dropped here and theire at random over the bottom
of the ocean, wherever they happened to be- de-

tached from the ' elting ice. Durieg this periodef
submergence, the valleys in the ancient rocks w, re

fitied up with drift, with which the whole surface of
the country was over-spread. Finally; the period of
re-elevation arrived, or of that intermittent upward

movement, when the ridges to be described in the
next chapter,, were formed in succession, and, when
valleys, like that of St. David's, which had been

filled up, were partially re-excavated.
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CHAPTER XX.

Mirage on Lake Ontario. - Toronto. - Excursion uîth Mr. ROY
to examine the Parallel Ridges bettveen Lakes Ontario and
Simcoe.-Correspondence of Level in their Base-lines over

wide Areas. - Origin of the Ridges. - Lacustrine Theory.
Hypothesis of Sand-banks formed under Water.-Rapid
Progress of the Colony.-Britisk Settlers unable to speak

.English.

June 14. 1842. - FRom Queenstown we ernbarked

in a fine steamer for Toronto, and had se,-arcely

left the mouth of the river, and entered Lake On-

tario, when we were surprised at seein" Toronto in
the hor - izon, and the low wooded plain on whieh the

town is built. By the effect of refiraction, or cc n-i-
rage.,ýl so common on this lake, the bouses and trees

were drawn up and lengthened vertically, so that 1
should have guessed them to be from 200 to 400 feet
hicrh while the gently rising ground behind the
town had the appearance of distant mountains. In

the ordinary state of 'the atmosphere none of this
land, much less the city, would be visible at this
distance, even Mi the, clearest weather.

Toronto contains already a population of 18,000
souls. The plain on whieh it stands bas a gentle,
and to the eye imperceptible, slope upwards frora the
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lake, and is still covered, for the most part, with a
dense forest, which, is beginning to give way before
the axe of the new settler. I found Mr. Roy, the
civil engineer, expectinçr me, and started with him
the morning after my arrival, to examine those ridge8
of sand and gravel, and those successive termes, at
various heigrhts above the level of Lake Ontario, of
which he had given an account În 1837 to the Geo-

logical Society of London. No small curiosity was
excited, when his paper was read, by his endeavour

to explain, the phenomena, by supposing the former
existence of a vast inland sea of fresh water, the bar-
riers of whiéh were broken down one after another
until the present chain of lakes alone remained.

We started at an early hour from, Toronto on
horseback, takincr a direction due northwards through
the forest, and after ridinom for a mile over what

seemed a perfectly level plain, came to the first
ridge, the base of whieh my companion informed me
wu 108 feet above Lake Ontario. This ridcre rose
abruptly with a steep slope towards the lake, and
wu from 20 to 30 feet high. Its base consisted of

clay, and its sandy summit, covered with pines, might
easily be traced eastward, and westward by the dis-

tinetness of the narrow belt of fir-wood, on each side
of whieh other kinds of timber flourished, luxuriantly
on the clayey soils.

4
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Continuing our ride over the plain we arrived at,ý
the second ridge, a mile and a half farther inland,
having its base 208 feet above the lake; this level,

and the others afterwards to be mentioned, having
been accurately ascertained -by -Mr. Roy when em-

ployed professionally in. making measurements for
several projected canals and railroads. The second
ridge is a far more striking object than the first,
being &om 50 to 70 feet high above the flat and even

ground on both sides of it. At lits foot were a gr*eat
number of boulders of rocks which, by their com-

position,-cau be proved to, have'come from, the north;
and some few of which were perched on the summit
of the ridge. Such transported fraggiments are rare
on the soil between the ridçy-es. Another ride of two,
miles and a he in a northerly direction, brought us
to the third ridore, five miles distant from the lake-
shore, which was much less co-nspicuous than the
preceding ones; it was indeed at the point where we

crossed it, little more than a steep slope of ten feet, by
whieh we mounted to a bigher terrace. The surface
of this terrace was only 80 feet above theSý of the
second ridge, so that the top of the latter, in those
places where it is 70 feet or more in height, is nearly
on a level with the bottom *of the third ridge, or clifF.

In this manner we went on., paseing one ridge or
éliff after another, sometimes deviating from our
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course for several miles eagt and west, that my guide

might point out to me the continuity of the ridges,

.and the uniformity of the level of their base-lines.

This uniformity, however, though I have no doubt of

its re-ftlity, I had no time to test by actual measure-

ment. On tracing the eame ri(Jge for several miles

east and w'st, I occasionally found it to vary greatly
in height above the plain, and sometimes to divide

into two. One of these sometimes formed a step

linmediately above the othèr, and sometimes diverged

or branched off so as to form. an upper and parallel

ridEre at some distance. They were all Èroken oc-

casionally by deep narrow oraps, as 1 had observed in

the Osars of Sweden.

1 saw, on the whole, no less than eleven of these

ridaes, some of whieh might be called cliffs, or the

abrupt terminations of terraces-of clay, which. cover

every where the subjacent Silurian rocks to a great

depth, and beloncr to the drift or boulder formation.

The highest ridge is about 680 feet above Lake On-

tario., the water-shed between that lake and Lake

Simeoe beinom 762 geet high. There is then a descent

of 282 feet from, that summit level to the shores of

Lake Simcoe, whieh is 42 miles from Lake Ontario.

On this northern slope of 282 feet, Mr. Roy bas traced

several of the higher ridges, at levels precisely cor-

responding to those which. I saw on the southern

E 5
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side. He also assures me that several of the ridges,

which. exceed in height the level of the table-land
between Lakes Ontario and Erie, extend continu-

ously to the northern shore of Lake Erie; and in
another direction agree wIh ridg

t es on the uplands
bounding the vaRey of the Ottawa river.

The identification, however, of horizontal planes
at points,. several hundred miles distant from, each

other, requires a nicety and exactness of tr4-gono-
metrical measurement, which. cannot as yet have been
be'stowed on this regi'n; and when there arc so many

terraces at levels diffiering but slightly from, each
other, and some of them. occasionally dividing intoC
two., an upper and a lower shelf, they mày easily bc

confounded at remote points,
I shall content myself with stating that, with the

exception of the parallel roads or shelves in Glen
Roy, and some neigmhbouring glens of the Western
Highlands in Scotland, I never saw so remarkable au
example of banks, terraces, and accumulation of stra-

tified gravel, sand, and clay, maintainingr, over wide
areas, so perfect a horizontality, as in this district

north of Toronto,
The hypothesis which attributes such appearances

P .
to the successive breà-inom down of the barriers, of an
ancient lake or ocean of fresh water, has now been

very generally abandoned, from the impossibility of



CHAP. XX. NEAR TORONTO. 107

conceiving where, in North erica, as in the west
of Scotland, the lands capable of damming up the
waters to such heights could have been situated, or
how, if they ever existed, they could have disappeared,
while the levels of the ancient beaches remained un-
disturbed. In order to dispense with the necessity

of barriers, we may assume that the successive ridges
and eliffs were formed on the margin of the sea,
whieh changed its level relatively to the land again

and again, while 'a large part o£ the continent
emercred gradually from the waters. In that case,

we must imagine the movement of upheaval to have
beén intermittent, so, thât, there were pauses during
which the coast-line remained stationary for cen-

turies, and when the waves had time to eut cliffs, or

throw up beaches, or throw down littoral deposits
and sandbanks near the shore.

This theory has been objected to on the ground of
the great improbability of so vast an amount of ver-
tical movement having been developed so uniformly
over areas several hundred miles in diameter. In
some parts of Sweden and Finland, however, there

hu been a near approach to an uniform upward move-
ment of two or threeý feet in a century throuorbout
widé' areas within the historical. era, and _we know far
too little of the laws, goyerninûr subterranean move-
ments., to entitle us to raise objections, on the ground

E 6
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that the obser'ed phenomena w*ould imply a recular-

ityý in the process of upheaval, not in harmony with

our pre-conceived notions.
Between the first ýand second ridçres, north of

Toronto, I saw a ý section 50 feet deep in the argil-

laceous deposit on which, all the ridcres rest, or in
which cliffs, corresponding in level with some of the

ridcres, are eut. It consisted of blue clay in holi-
zontal thin layýrs, with partings of yellow sand, and
at the bottom yellow clay, with Éome inters'tratified
layers of white clay. I observed no included
boulders, but Mr. Roy has seen them. at Toronto,
where deep excavations'kere made for the founda-

tions of buildings. They o-ceurred.. near the junetion
of the clay and the subjacent rocks-, and he remarked
that the solid rocks, on the removal of the boulder
formation, were pôlished and scored on the surface.
1 could find no shells either in the clay or in the

ridores. 1 was informed indeed, that marine shells
had been met with in the clay, but, on inquiry, they
turned out to be Silurian fossils, washed out of the
ancient shales.

It wiH be seen from the above observations, that I
consider the ridores'and other marks of ancient water-

levels, between Toronto and Lake Simcoe, as refer-
able, some of them to ancient beaches and Unes of
cliff formed on the margins of channels of the sea;



CH,&p. XX. OF LAKE RIDGES. 109

others including some of the loftiest ridges, as having
oriopinated in banks or bars of sand, formed, not at
the extreme edge of a body of water, but at some
distance from the shore, in proportion as the water
obtained a certain shallowness by the upheaval of the
land.

It is well known that on many shelving coasts the
breakers and tides give rise to banks of sand at no
great distance from the beach. 1 learn from Mr.
Whittlesey that a bank of this kind has been formed
for several miles aloncr the southern shore of Lake
Erie, near Clevelanýd, tÈe origin of which he attributes
in part to the reflux of the waves from the beach, by
which pebbles and sand are swept out from the land.

Mr. Mather informs, us that the _great beach on
the south coast of Long Islandin the State of N ew
York-, extends fdr a distance of 104 miles, with a
breadth of ftom 100 to 1000 yards. For 70 miles it

is separated from * the mainland by.-ît continuous line
of bays, which are betweenhalf a mile and six miles

broad. " This great beach or bank forms a line of
spits and low islands. One of the islands is about
25 miles long, with a breadth of a few hundred yards.

They are aiï narrow and long, and when above the
reach of the surf they are covered by a labyrinth of
hillocks of drifted sand, Dmtating almost all the
vaxiety of forni whieh snow--(hifts present after a
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,storm." They consist, he adds, of the materials

der ived from the neighbouring cliffs of Long Island,

which are under'lined and destroyed by the waves. t
Examples of simHar banks parallel to the shore are

cited by Mr. Darwin, in his work on Coral Reefs
(p. 53.). .Capt. Grey also states that the'West coast
of Australia, in lat. 24'. is fronted by a sand-bar about
200 yards- i*n- width, on which there is only two feet
of water; but between it and the land the depth in-
creases to two fathoms. t

At Bahia Blanca, in Brazil, -Mr. Darwin observed
a bar runninor Parallel to the coast, on which they

landed from the bouts at low water, and then
waded for a quarter of a mile to the shore. He has
described a similar bar. at Pernambuco, in Brazil,

several leagues in length, in which the sand has been
consolidated into a hard stone by calcareous matter.

Within these bars currents are often seen to run
strongly, caused by the water thrown -over them by

the waves when the tide is high. These waters run
between the bar and the coast, until at length they
find some breach in the bar by which, they return to
the sea.

In -illustration of the ancient ridges or osars in
]Roxbur,ç,hshire, .r. David Milne, F. G. S., has de-

* New York State ]Report, 1838, p. 130.
t Journal of Two Expeditions, &c., vol. i. p. 369.
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scribed many examples of narrow sandbanks now
existing off the coast of Britain, some 5., others 30
miles in lenorth, with ten or twelve fathoms water

between'them and the neighbouring shore.*
The existence of such bars near modern shores

beincr ascertained it follows that, if a coast be. crra-
dually upraised, many of them. will be both formed
and made to emercre in succession, ali 4rýrvincr the
same general parallelism, to each other which prevails
in the ridges above the Canadian lakes. It is also
clear that there will be swamps and ponds on the
inland side of such upraised banks, representinu the
channels and lagoons which intervened oricrinally
between the bars and the mainland. There would
also be occasional gaps in the ridges, some corre.

sponding to original openings, through which the
back water escaped, and others eut by torrents after

the emerg-ence of the land.
Accordino,,- to Mr. 'Whittlesey, the base lines of

several ridges east and west of Cleveland are not
strictly horizontal, but inclined five feet, and some-
times more, in a mile. To account for this differ.

See Trans. Roy. Soc. Edinb. vol. xv. p. 484. Jan. 1843.
My paper, citinor analogous cases, in explanation of shnuar
geolocrical phenomena, was read at the same time to the Geo-
logical Society of London, without our having communicated

toggether on the subjéct. See Abstract in Proceedings Geol.
Soc., No. 92. p. 21. Jan. 4. 1843.

a 1



112 CLEARING OF TIIE FOREST CHAP. XX.

ence of level, it has been suggested that the upward
movement of the land on the south side, of Lake,

Erie may have been unequal, some parts being raised
higher thim others. 'But it deserves consideration

-%vhether the ridges, if some of them were, bars or
&,indbanks, may not occasionally have varied in level

,from the first, according to the inequalities of the
ground and theý force of currents.

If we adopt the theory àbove set forth, we must
still concelve the banks to have become beaches as'
they emerged, or eliffs partially undermined by the

waves., whi le in some cases they may have been entirely
destro ed, of- whicli I thoucrht 1 saw indications when

tracincr the continuit of some ridrres near Toronto.
In my ride with Mr. Roy throuçrh the forest weC

went about twenty miles due north éf Toronto, besides
makinop many detours. A more active* scene of the

progress of a new colony could scarcel be witnessed.
-We often canie upon a party of surveyors, or pioneers,
tracino, out a new line of road with the trunks of tail
trees feUed on every side, over which we had to leap

our horses. Then we inade a circuit to cret towind-
ward of some lar(re stumps wWch were on fire, or, if

we could:find no pathway, hurried our steeds throuçrh
the smoke, half suffocated and oppressed with the

heat, of the burning timber and a sultry sun. Some-
times we emerged suddenly into a wide clearing,
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where not a single clump of trees had been spared by
the impatient and improvident farmer. AU were
burnt, not even a shrub remaining for thé, cattle and
sheep, which, for want of a better retreat., were gasp-
ing under the imperfect shade of a wooden paling,
called in America a Virginia, or snake fence.

The appearance of the country had been so en-
tirely altered since Mr. Roy surveyed the ground

two years before, and marked out the boundaries of.,
the new settlements, that he lost his wày while ex-,.

plaining to me the geology of * cl, the ridges; " and
after we had been on horseback for twelve hours we
wandered about in a bright moonliorht, unable tofind

the tavern where we hoped to * ass the niçrht. Inp %,ID
the darker shade of the forest I saw many fire-flies;
and my attention was kept alive, i'n-spite of fý-.Iticrue,
by stories of men and horses swallowed up in some
of the morasses which, we crossed. I shall always, in

future, regard a corduroy road with respect, as
markincr a (rreat step in the march of civili&%tion ; for

greatly''were we rejoiced when we, discovered in the
moonlight the exact part of a bocr over which. a safe

bridge of this kind had been laid down. At length
we reached a log-house,, and thought our troubles at

an end. But the inmates, though eager to serve us,
could not comprehend asyHable of our languacre. -1
tried English, French, and German, all in vain.

M,
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Tired and disappointed, we walked to another log-

house, a mile farther on, leading our weary horses, and
then to others, but with no better' succesis. Though

not among Indiame, we were as foreigners in a strange
land. At last we i3tumbled, by good luck, upon our
inn, and the nexi day were told that the poor Èet-

tlers with whom we had fallen in the night before

had all come from the British Isles in the course of

the five precedincy vear& Some of them could speak
Gaelie, others Welsh.,' and others Irish; and the

farniers were most eloquent in descanting on their
misfortune in having no alternative but that of em-

plo,ç,inç.r labourers with whom they were unable to
communicate., or remauuncr in want, of hands whilc so

many were out of work, and in great distress. For
the first time I &came fully 'aware how much the
success and pro'ress of a new colony depends on the
state of schools in the mother country-
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Kingston.- Montreal. Frencht population and language.-
Quebec.- Soldiers.- Deserters. - Three Rivers. - Scotch
Émigrants. - Distinctness of Frencht and Britisht Canadians.
Large military force. - American sympathisera. - Geological
Survey. - Analogy in Structure of Canada and Scandinavia.
-Section at Falls of Montmorency. - Unconformable position
of lowest fossiliferous3 Sandstone to Gneiss. - Supposed
monument of the commencement of -the Organic World. - To
w/tat extent t/te Granitic Rocks are primary. -Deffcuhy of
establis/ting thte Date of Metamorp/tic Action. -Twasources

of popzdar error respecting t/te more abundant production of
Hypogene Rocks at remote periods.

June i 8th. - AN, excellent mail steam-packçet carried

us alongr the- northern coast of Lake Ontario, from

Toronto to Kingston, from whence I made a geo-

logical excursion to Gannanoqui. From Kingston

we then descended the St.Lawrence to Montreal.

The scenery of the Thousand Islands anaof the ra-

pids of the St. Lawrence owe mucli of their beauty

to the clearness of the waters, which are almost as

green, and their foamn as white, as at the Faits of

iNiagara. a

On approaching Montreal we seemed to be en-
tering- a Frencli province. The language and cos-

tume of the peasantspand of the old beggars, the
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priests with theïr breviaries, the large crosses on the
publie roads, with the symbols of the Crucifixion, the
architecture of the. houses, with their steep roofs, large

casement windows, and, lastly, the great Catholic
cathedral rising W state, with its two lofty towers,

carried back our thoughts to Normandy and Brittany,
where we spent the correspoudincy season of last

year. The French spoken in those provinces of the
mother country is often far less correct, and less
easy to follow., than that of the Canadians, whose
manners are very prepossessincr, much softer and

more polite than those of their Anglo-Saxon fellow-
countrymen, however superior the latter may be in

energy and capability of advancement.
1 was informed by a physician at Montreal that

the Enamlish language has made orreat progress there
within his recollection; and all agree that it would
soon become still more general if the seat of govern-
ment were transferred to that city, -a measure since
realized, but which was then only beginnincr to be dis-
cussed (1842), and was exciting no small effervescence
of party feeling. 1 was assured by many that it was
the only step towards anglicizing Lower Cânada
that would be popular with the French party. The
country round Kingston rnust always be compara-m-
tively barren, as much of the soil consists of granite
and granitic detritus; and it could never become a



large metropolis, such as Toronto might be made, or
such as Montreal is even now,

Quebec, with its citadel and fortifications crowning
the precipitous heights which overhang the St. Law-
rence, and where the deep and broad river is enlivened
with a variety of shipping, struck us as the most

picturesque city we had. seen since we landed in
erica. We were glad to meet with some old

ùiends among the officers of the garrison, who ac-

companied us to the Falls of Montmorency, and other

Places in the neigh'bourhood. Their task in m
taining strict discipline in theïr corps, M preventing
the desertion of soldiers, and keeping the peace along
the frontier, has been more irksome than. * quelling
the rebellion.' Those soldiers who bave deserted to
the States are said. rarely to make good and thriving
settlers; for they have been turned into isuch mere
machines, into such matures of routine, so exclusively
trained for excellence in one art, that they want re-
sources, and are singularly deficient in a virtue termed
by the Americans çll shiffiness," or the power of turn
ing one's hand to any thincr and every thing, for
which the well-educated New England coloniser is

celebrated,
. On our way back from Quebec to Montreal I

stopped at Three Rivers to make a geological ex-
cursion to, the Falls of Maskinongé, about ten miles

MIL--
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northward of the St. Lawrence. In the woods, near

the beautiful waterfall, where the river forces its way
gneissose rocks, 1 lost

through a narrow cleft in the 0

my way, and was attacked by myriads of musquitos

the only occasion, owing- to the unusual wolness of

the season, on which 1 w-as annoyed by these enemies,

so, much dreaded here by the, lovers -of angling.

When standincr on the wharf at Three Rivers, I

conversed with the proprietor of a large estate in the

Eastern townships, who complained to, me thai while

crowds were passing up the river every week to re.

mote distrîcts, and sometimes returning disappointed,

and even occasionally re-crossinor the Atlantic, he and

other farmers were -unable to get hands. "While he

was speakingr, a large steamer, with several hundred

Scotch emigmnts from Ayrshire, came alongside the
wharf. They were only to tarry there one hour
to take in wood for the engines. My companion
went on board, eagerly endeavouring to bribe some of

the new comers to settle on his farm, but all in vain.
They said they had cousins and ffiends in "Il Upper

Canada," and were all resolved -to go there. I could
not help sympathising with him in his disappoint-
ment, and the more so, as 1 had seen at Toronto large
bands- of Irish and Welsh peasants in a state of desti-
tution for want of work; and in spite of the libtrality
of the citizens, several crangs of them, while we were0 tD 1
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ther'e. committed robberies in the neighbourhood. It

appears that during the late troubles in'Canada-the

tide of immiçrration was almost entirely stopped for

several years now it is setting in more strongly than

ever: but as they come from all parts of the British

Isles, it is scarcely possible unless the whole system.

of colonizing were under government, regulation, and

conducted on arbitrary principles, to, adjust the supply

of labour to, the various and ever fluctuating local
demands.

When passing in a carriame over the rich allu-
vial grounds on the left bank of the St.Lawrence

1 expostulated with someý of the English proprietors
on the intolerable condition of the muddy roads. 1

reminded them that all this part of Canada was a
cleared and cultivated country, when half the United
States was still a wilderness. They replied, that the
French farmers, to, whom most of the land belonged,
refused to pay taxes for bettering the roads, contend-

inom that it wag preferable to spend more time on
the way,, and to, wear out their horses and vehicles
solnewhat faster., than to pay down money to a tax-
gatherer.

The anecdotes told us. by ýhe British settlers, of
the superstitious horror of the old Canadians at the

new inventions and innovations of the Anglo-Amer*-'
cans, were very amusing. The river craft of the Ca-w c 1 1
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nadian Ic -%-oy.,,ta,eurs " was so unrivalled in its way that

we may pardon them for beholding the first steamers

with jèalousy. One of them is said to have exclaimed,

as he sav them ascending the St. Lawence,, 1,1 Mais

croyez-vous que le bon Dieu permettra tout cela?

Durincr this tour 1 often thought of the old story of
the Ainen*ean, who said that cc if the United States ever

omot possession of Canada they would soon im rove

the French off the face of the earth." The French

party speak of the late Lord Sydenham as if they

reaRy believed him. capable of conceiving and exe-

cutine such a project. On the other hand not a
few of the Englis

il settlers, while they praised his

zeal and habits of business, and devotedness to the

interests of Canada, took pains to persuade me that

if his measures were enliomhtened, his means of carry.-
ing them throucrh the legislature were equally un-

scrupùlous. One of his admirers, deeply imbued

with the spirit of his policy, is said to have declared,

ý"We shall never make any thinop of Canada until
we ancgrlicize and protestantize it;" to which a French

seigneur re oined with bitterness,, Had you not
better finish Ireland first?"

Some of the American travellers whom we met here
were extremely enteftained with the military display

of the large army now quartered in this province,
the reviews, the bands of music, the trains of bag-
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gage-waggons, which they, occasionally met on the

roads, the b"racks of infantry and cavalry, the new

fortifications of gston, and, the old ones of Québec.
-AU this warlike parade, affer a sojourn of nine months
in the United Stateîý appeared almost as great a novelty

to ue as to them. ; but 'the resemblance of the colony to
a garrison aforded me no pleasure. It was a per.

petual remembrance of the late troubles, and of that
former mismanagement of which a civil war, however
unjustifiable, affords ample proo£ It reminded me
also of the difficulties with which the wisest and best-
intentioned government will have to contend, whose
task it is to fuse into- one harmonious whole two
populations so dissimilar in origin and language as

the French and British, and all whose ideas on social,
political, --and religioui subjects, are so discordant.

It recalled, moreover, to mind the unwarrantable
conduct of those turbulent borderers, the American
cc sympathizers," who poured in by thousands to aid
the insurgents, and whose intervention alone rendered
the rébellion formidable for a time.

Great indignation was expressed to me by many
Canadians, that these citizens ishould bavé been
allowed with impunity, by the ogovernor of New

York, to take cannon out of a publir, arsenal, and

invade a friendly territory in time of pewe.

Non c%ente quidem sed nec prohibente tribuno."

VOL. II G



Some New 'Yorkers, on the other hand, -while
they freely condemned the sympathizers, and mid
they had rejoiced in their defeat, defended their

governor, saying it wu finpossible for him, to, have
foreseen and provided against so sudden a move-
ment alon, so extensi*e a frontier; that neither-
he nor the federal government had troops enough
at their command to act as a sufficlient police; and'
that it was too much to expect of them to-maintain,
permanently, a large standing army for the sake of

being prepared for such rare emergencies.
That the whole of the British force'now kept up in

this colony i@ absolutely needed, I venture not to
doubt; but they who refuse to hope for its speedy
reduction, appear to me to libel by anticipation our
future colonial policy. 1 liztened with no smaR
impatience to.. the wishes expressed by Bome reisi-
dent8, that thié full war establ ent should be per-

manent,, and to their discussions on the desirableness

of new fortifications to be executed at great

cost by England, and of fleetz of war-steamers to

be built, on the lakes, in order that they might at
all times be ready for an outbreak with the United
Statm

The population of the British possessions k
America, in 1842, amounted in round numbers to

one million and a hal£

122 MILITARY FORCE IN CAN-ADA. Ciaàp. XXI.
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Lower Canada - - 690,000

Upper Canada - - 526,000

New Brunswick - - 156,000

Nova Scotia - - 180,000

1,552,000

The annual growth of the population of the

United States, with which their wealth and territory

keep pace, exceeds at present 700,000 souls, so that

every» two years' increase is about equal to the

number of al the present inhabitants of British

America. The mere contemplation of these figures

would seem to me enough to convince a reasonable

man, that Canada must owe her security from
external aggression, not to local armaments and
provincial demonstrations, but*to the resources of

the whole British empire. A surplus revenue at
home, or the remission of taxes which press heavily
on industry and commerce, and economy in ad-

ministering our colonial affairs in times of peace,
are the true means of fortifying the Canadian
frontier.

The legislature of Canada have lately voted a
sum of money for a geological survey of the province,
which has been placed under the direction of Mr.
Logan, from whose labours we may soon expect an
accurate map, with a description of th% roeks and

G2
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their organic, remàins, and a comparison of them
with the equivalent formations in the United State& îý
MY own observations were confined to the valley
of the SL Lawrence and its environs, where I wu
struck with the remarkable analogy between the

structure of this part of North erica, and those
portions of Scandinavia which 1 visited in 1834 and
1836. seemed to have got back to, Norway and

Swedeu, where, as in Canada, gneiss and mica
schist, and oçcasionally granite, prevail over wide

-areas, -while the fouiliferous rocks belong either
to, the moet ancient or to the very newest strata
to, the Silurian rocks, or to deposits so, modern
as to contain exclusively shellg of -recen'ý,,specSài,
In both countries, we pass over enormous spaces
without beholding any formations. of an intermediate
age. In both, large erratics, or far-transported

fragments of rock, have been carried from. north to
wuth, while the surfaces of solid rocks, covered,

at various height8 by gravel, und, and clay, have
been smoothed and furrowed.

There are large parts of Seandinavia, where the
Silurian strata have not been invadéd, by trappean
rocks, whether felspathic, or basàdfic. There are

others., where these igneous, materiali§ have intruded
themselves, both in the form of dykea and over-

lying 0 as in Sweden, at ékulle neàr

m
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Lake Wener, and in Norway near Christiania. The
same geological condition of things recurs in Canada,
the mountain of Montreal affording a good example
of slightly disturbed Silurian limestone full of shells
and corak, with a capping of basalt or greenstone
about eighty feet thick, which terminates abruptly

towards the river, giving a picturesque outlinè to,
the (See fig. 13. p. 140.) Numerous dykes or
veins of trap, both felspathic and augitie, are seen
penetrating the lime8tone, and somecf them, sending
ramifications through of the felspathic
-dykes (d, fig. 13.), consisting of claystone-porphyrjri

-- waa well exposed to view by new excavations near
Ml Gill's CoRege, at, the time of my visit.

The limestone of this mountain, and of other
districts in the valley of the St. Lawrence and the

___ý4joining country., agrees in its fossils with the
Trenton limestone of New York. (No. 15. of map
Pl. II.) The same is seen at the Falls of Mont-
morenci, where it rests on the ancient sandstone

(No. 15.), caRed the Pots sandstone, the lowest
of .'more t1hain twenty fossiliferous form tions older
than the coal, which are recognised in the classi-

fication of the New York surveyors. The upper
part of thi8 sandstone., at the falls above mentioned,

remarkable for co *-,*--g boulders of enormous
me, the largest I ever remember to have seen in

3
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any ancient stratified rock. I measured some of
them which. were eight feet long., but they may have

been deriyed oricrinally from the destruction of rocks
in the immediate neighbourhood, as they consist of
the same gneiss as that on which they 'rest, and
therefore cannot be said, like certain modern erratiS
in Camada,'to point to glacial action, or to imply
that rarge blocks were transported by icebergs, at'a-
very remote period.

The strata of black slate- commonly caRed grey-
wacke in -Canada, which appear in a bighly inclined

position imniediately below the Falls of, Mont-
morenci, have, no doubt, been correctly referred., by
Professor Emmons, to the slate of the Hudson river
seiies. (No. 14. of map Pl. Il.) In consequence of

a derangement or fault in the strata., they appear.,
on a cursory view, to belong to an older formation
than the less disturbed limestone and sandstone

before mentioned. This fault is so extensive, that
it hais misled many of the earlier explorers of the

vaHey ofthe St. Lawrencie, who naturally concluded
that the inclined greywacke wu more ancient th=

the horizontal Emestoneof the same district, whereas
it occupies in fact a higher place in the series.

The termination downwards of the most ancient
fouiliferous rocks of Canada in a stratified quartzose
Bandstone with few fossils affords another point of

rwý
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analogy between the ý geology of Seandinavia and

North America. An,àdditional. one is supplied by

the unconformable'superposition in both hemispheres

of the inferior sandstone to gneiss. I saw a june-

tion of this kind 4 at Kinnekulle in Sweden, and

in the U. S. at Little Falls on the Mohawk; and

afterwards on the western borders of Lake Cham-

plain in the 1-T. S. At Little Falls, however, the

ancient strata, which rest upon gneiss, do not belono-0
precisely to the same part of this lower member of

the Silurian series as those at Montmorenci, but to

the beds next above the Potsdam; namely, those

called the calcifem'us sandrock by the New York

surveyors. This ci à reumstance should serve m a

warning against the hasty assumption that in any 'of
these sections we have positively arrived at the

lowest stratum. containing organic remaînB in the
crust of the earth, or have disco'ered the relies of the
first living beings which wer*e imbedded ' sediment.

When reasoninop on this subject, *e must not for-
get that the oldest formations are those whîch must
have suffered the greatest loss by aqueous denudation,
and *hich have been most extensively altered by

plu-tonic action. We. must alsoremember how simall.
a part of the» earth's crust is accessible to humi an ob-
servation., three fourths of the surface of the globe

being sùbmerged beneath the ocean, and 'a fraction
G 4
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onty of the remaining portion having been m yet
carefufly investigated by geologiats. Nor muet we

overlook the large spaces occupied by formations
newer than the Silurian, which may concSl from, our

view fmiliferous strata older than any yet broucrht
to light.

As là is still a favourite theory of many geologists,
that the granite and other formations, both stra'tified.
and unstratified, which I have called -hypogene, were
produced in far greater abundance before the or*gm*
of the o-Idest strata. at present known to contain

fossils -t at any ýùbsequent period; and as some
are disposed to consider their conclusions on this head
much stmngthened by the fact that, in North e-

rica, as in Europe, there are certain pointe where
gmnite, mica whist, and gneiss, can be shown to, be
of prior date to any of the fowiliferous rocks hitherto
detected; 1 shall briefly refer to the leadincr argu-
mente against tbis doctrine, which f have advan'ced
both in my ,il Principles" and&, Elenients of Geology.,"

The crystalline formations, such as gràmte and
gneiss, were termed pnmiti.e and pru*nary by some of
the earlier observers, because in each district they are
the lowest in geological position. It is now under.
stood, in regard to, granite, Eryenite, and the unstra-

tified élass, that they are of various aM. often iiewer
than fossifferous étraù4,ýand that it by no means

M.
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follows that they were first in the order of time,

because they are inferior'in position. Paradoxical as

the firist statement of this proposition appears, it is

now acknowledged, that the superstructure ig often

older than t-he foundation on which it rests, the

latter- having been forced up subsequently from,

below either in a solid form, or, more frequently, Eke

lava in a volcano. It is also now adraitted, in

direct contradiction to all preconceived opinions.,

that many stratified hypogene formations, the gneiss,

mica schist, talcose schist, and saccharine marble of

the Alp?, Apennm*es,, and other districta, have as-

i;umed.ý.their crystalline texture after the origin of
many of the fouiliferous strata, even in some; cases

long afteï-the deposâtion of those which repose
directly upon thèm,

Nevertheless, if we confine the term primary to

all rocks which we can prove to be of older date
than strata in which organie have et been

discovered, we may affi m, that the gneiss of Kinne-

kulle in Sweden before alluded to, or of the Falls of

Montmorenci, and many of the unstratified or Plu-

tonie rocla of the Adirondack, Mountains, west of

Lake are truly primary. We may also

extend the same appellation, without much liabilitý

of error, to aU the- crystaffine rocks -found for a cou-

siderable space on every iide of the pointa where the
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lowen strata charged with -fossils are incumbent upon

the non-fossiliferous formations. But the farther

we go from such points of departure, the more

unsafe does our generalization become; and the Ame-
rican geologists have already found remon to, retract
their first conclusion, that the gneissose, micaccouB,
and talcose schists, of the Taconie range, (see above,

lui p. 245. Vol. I.) are referable to a primary serie&
The posteriority of açre of many masses of granite

and other Plutonic rocks is more easily proved than
the modern origin of the stratified hypogene forma-
tions, because the former pro-duce alterations of
moderate extent,, at the point of contact, or send

veins into the newer fossiliferous strata. But where
these strata have been altered on a great scale in tex-
ture, by heat and other subterranean causes, the
evidence of transmutation is difficult to detect in pro-
portion to the intensit of the metamorphie action.-
The study of the Alps and Apennines has shown that
it is characteristie of such action to, annihilate all
signs of the date of its developement, by the ob-
literation. throughout entire mountam* mames of all
tram of organie structure. We are therefore en-
titled, on every principle of Bound remoning, to sus-
pect.,, that for one case where we can positively establieh
the secondary o of any set of crystalline strata,
there are many others where the proofs of their

modern origin have been debtroyed.
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A geologist whose observations had been confined

to Switzerlandý nïffht imagine that the coal measures

were the most'ancient of the fossiliferous series.

M'hen he extended his investigations to Scotland, he

mi & ght modify his views so far as to, suppose that the

Old Red sandstone marked the-beginning of the rocks

charçred with organie remains. He might, indeed,

after a search of many years, admit that here and

there some few and faint tracesof fossils had been

found, in still older filates, in Seotland; but he might

naturally conclude that all pre-existing fossiliferous

formations must be very insignificant, since no

pebbles containing organic remains have yet been de-

tected in the eonglomerates of the Old Red sandstone.

Great would be the surprize of such a theorist, when

he learnt that in other parts of Europe, and still more

remarkably in North America, a great succession of

antecedent sets of strata had been discovered, capable,

according to soine of the ablest paleontologists, of

constitutinir no less than three independent groupe

which are each of them, as important as the cc. Old

Red" or Devonian system, and as distinguishable

from. each other by their organic remains. Yet it

would be consistent with methods of generalizing

not uncommon on suchsubjects, if he still took for

granted that in the lowest of these ,,, Transition" or

Silurian rocks, he had at length arrived at the much-

0 6
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wîshed-for termination of the fowiliferous series, and
that nature had. begun her work precisely at the
point where his retrospect happened then to termi-

nate.. It may be useful to enquire, whence arises this

,strong tendency to believe that the present limits of
human knowledge in geolomic.-ýd science exactly em-

brace that period of past time in which, organie beings
have flouriished on the earth. Ifît be a very common.

delusion, there must be some cause for its popularity.
Its source is, I believeý twofold; first, it is almost un-
avoidable that we should underrate the magnitude of
the subterranean chancres now in progress at great
depths in the earths crust; and, secondly, that we

should equally exao,Pcrerate the amount of those which
took place far below the surface at former er», espe-
ciaUy those most remote from. our times.

In regard to the first of these sources of error, we
have of late years grown familiar with -the proofs of
great subsidence and upheaval of land in modem

times, without sufficiently reflectincr on the enormous
alterations iù the condition, and probably the struc-
ture, of the subjacent parts of the earth7s crust,
which are minplied by these movement& The con.
nection of suéh. rm**ncr and sinking of the'solid parts
of the globe with volcanic action can be demon-

strated, in many place.ý, and fairly inferred in others,
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where the action of subterranean heat, owing to, its,
great depth, ià3 latent. I have endeavoured eliaewhere to,

explain the grounds which we have for inferring that
crystalline formations have been elaborated at, many
successive periods, both secondary, tertiary, and still
more modern. We need go no farther, indeed,'than
the valley of the St. Lawrence., now under consider-
ation, to find wide areas éovered with marine ishells
of recent species.. at, the height of 500 feet above
the sea, and where all the rocks can be shown, both
to have sunk and to have been again upliftedbodily,
for a height, and depth of many hundred feet, since
the deposition of these shells.

But 'however firmly we may be convinced that
subterranean causes, connected with the develope-

ment of internal heat, have operated with great, and
perhaps nearly uniform intensity, at each successive

geolocrieal perliod of equal duration,, we must still be
prepared tofind that by faï the largest, portions of the
visible hypogene rocks are of high relative antiquity
to, the fomiliferous deposits. This -must happen,
if we are correct in assuming that the crystalline
rocks, whether stratified- or unstratified, have been
formed, originally at considerable depths in the crust
of the earth. For in that eue, a long period of time
must have elapsed after - their origin before they can
have been brought up within the sphere of hUman
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observation. There muet have been great upbeaval
and denudatîon to cause them to emerge, even in a
single district; but it muet require a series of geo.
logieul epochs before those formed at a given era of
the 'past can have become generaHy exposed at the
surface. A repetition of one' series of elevatory
movements after another muet have taken place in

different areas, accompanied by denudation; -and
while such forces are acting,, the deposition of new

strata is goincr on, and the pre-existinop crystal.
Une rocks are becomincr relatively more and more
ancient.

What was before salid of the succession of ages
required to raise deep-sea fýrmations extensively to
the surface (sec p. 55.) is equally applicable to,
rocks of deep subterranean origin. Hence it fol-
lows that, the high* relative antiquity of the visible

crystalline rocks affords no better a presumption in
favour of a period when nothing but granite and

gne" were formed, than the pelagie character of
the visible Silurian stmta and the absence of con

temporaneous littoral deposits, imply the univermEty
of thé ancient ocean.
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CHAPTER XXII.

Glacial Furrows in the Vkdley of the St. Lawrence. -Action
of packed Ice in the Canadiàn River8.-Boulder F".

ation -with and without Shelb. -Gannanoqui. - Mountain
of Montrecd. r- Recent Shells in Drift more Man 500 Feet
above the Sea.-Lake St.Peter.-Falb of Maskinongé.
Deposit of Shelb at Beauport near Quebec. - Agreemenit with

Swedi8h Fo8sil8. - Shelb in Boulder Formation of Lake
Champlain. - Burlington, Vermont. - Fo88il8 of Drift ïMply
a colder Climate. - Scenery of Lake Champlain. - Organic
Remaim of lowe-st Silurian SanMone. - Lingula. - Vermont
Mountains. - Inm and Boarding Rotues.- - Retùrn to Boston.

I RAD -frequent opportunities in the vaRey of the
St. Lawrence, especially at Kingston, and in the
country between that city and Gannanoqui, of ex.

amininer the recently bared surface of the funda.
mental rocks, consisting of, fint, granite; 2dly,
quartzose (or Potsdam) sandstone; 3dly, Io-wer Si.
lurian (or Trenton) limestone. Wherever the drift

or superficial clay and gravel have been removed,
the * surfaces of these rocks are worn, smoothed, and
furfbwed, the furrows being leut clearly defined on
the sandstone,,

The direction' of all the straight and parallel
grooves wu nearly N. E. and S. W., difering uni.

formly in their general course from those traced by
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Prgfemor Hitchcock and Mr. P erci-àI through New
England, where they run usuaJIy from N. N. W. to
S. S. E. -It is worthy of notice, that in both regions
the erratic ùocks and boulders have been ' transported

southwards, - along the same lines as are marked out
by the direction of the furrows. There is obviously,
thereforé, a connection between these two distinct
classes of-phenomena; and 1 know of no theory that

can acSunt for both-of them, with any plausibility,
except that already alluded to in the kat chapter,

viz. tbe agency of large islands of floatiner ice, which,
by their buoyancy and enormous weight, supply

the carrying power and pressure required to se îatch.,
polish, ahd groove the solid. floor of the ocean, 4d to

convey stones of all sizes, firmly fixed and frozè to
the ice. to great distances.

As lar-ýcre muses of ice are accumulated.
the rivers of Lower Canada and when they break u
in spring are often the means of conveying from placê,
to place huge fra.gments, of rock, I hoped to discover
indications, not only of the polishing, but also of the
grooving of the surface, at those points where the
packed ice is forced every year over the Uttoms of
the Canadian rivers. Accoidingly, at Quebec, I
went with Colonel Codrington, and searched carefuJIy

belo* the city M* the of the St. Lawrence, at
low water near' the shore, for the sigm of glacial

aa
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acti at the precise point where the chief premure104» 
1 1and friction. of packed ice are exerted every year.

But the edges -of the worn greywacke slates, in the
channel there, are scarcel any of them, hard enough
te receive or retain such markine, and if they were

so, the weig4t of the ice would, prébably be insuffi-
cient. At the bridge above the Falls -at Montmo-

renci, over which a large quantity of ice passes every
year, the gném' is polished, and kept perfectly free
from lichens, but not more so than rocks siinilarly

situated at waterfalls in Scotland. In none of âme
places were any long straight gToqves observable, and
I feel persuaded that any degree of freedom of motion
in the rocky fragments foreed along by small pieces
Of ice, or by a flood of water, would be quite incom-
patible with the mechanical effects exMbited in what
are called glacial furro« 13.

I have stated that, between Kingston and Quebec,
the quartzose sandstone retains the, grooving much
less distinctly than' the lime étone or granite. The
largest ' area over which I observed the fun-ows to
preserve a perfect parallelism, wu a floor of limestone
forty yards wide, from, which, clay had recently been

removed. It was situated about Six miles west of
GannanoquL I saw the surfam of smoothed, granite

on the Rideau C six miles south of Ku*npton,
iswelling into those flattened dome -eh.:- ped forms calleý1
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ccroches moutonn'eeat so common in Sweden, and

near the glaciers in Switzerland.

Although in this part of Canada the boulders-___

are usually uppermost, yet at some points, near Gan'-

nanoqui, 'and elsewhere, they have been found, in

g wells: to lie thirty feet deep in the cla;y and

The St. Lawrence, in its course from, Lake Onta-

rio to Montreal, a distance of about 16O'miles in a

direct line, hâs a wide extent of low ground on both

sides of it. The river faUs in that distance 214 feet,

descending by a succession of rapids,_ between whieh-

-am lak x risions. Kit the rapids, the Transition

limestone, or sandstone, or the intrusive trap, or sub-

jacent gneim, are exposed, but the valley is for the

most part occupied by the boulder formation, the

thickness of which, at the Belouse rapid, -and at

Cornwall, varies from. twenty to forty feet. At

Coteau du Làc, cc the Cascades," and St. lgpMius,

it constitutes a broad terrace, 80 to 100 feet ab-ove----

the St. Lawrence, and the small streams which. drain

the terrace have eut deep guUie8 or valleys throucmh
the clay.

This -drift, or déposit of clay, sand, and gravel, is

more u8ually stratified. than that associated with large
boulders in Scotland. It is generall destitute ofy
organic rem.,u*ns, but in a few places containé them. in
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abundance. In order to show the identity of the
fossififerous and non-fossiliferous portions of this

errmation, it wiR bc necessary to enter into some
details, which. may not bc without interest to the
geologist who conÉiders in how much obscurity all

phenomena bearing on the glacial period are still. M**M

volved.
fravellinc from the south-west, I found no shelle

in the drift till 1 reached Montreal, which. stands at
the base of a mountain rising abruptly from a broad
plain where the valleys of the St. Lawrence and the
Ottawa reet. This mountain, which is 740 feet high
above the St. Lawrence, terminates in two summits,
one èënsiderablv hiLyher t the other, and capped,
as before stated, with a mass of greenstone about
ig The subjacent beds of Silurian

c crhty feet thick.
limestone are traversed by dykes and veins of trap.
At the base of the hill, on its eastern. side, in the
suburbs'. of Montreal, we find clay and sand (d, e,
fig. 13.) above 100 feet deep, in which marine shella
occur. This deposit forms a terrace which énds
abruptly in the steep bank (e) facing the river-plain,
and runnmg parallel to it for three or four miles.
It varies in height from 50 to 150 feet, at its
base is a low flat of more modern gravel (J), rising

fromten to twénty feet above the St. Lawrence. In
certain places, as at the Cote St. Pierre, on the road
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from Montreal to Lachine, the surface of the terrace

elopes from, e to, d, or towardë the mountain. A good

eection of this modern deposit wu to be seen at the

Tanneriez, a village in the parish of St...Iàènri in the

Fig. 1 S.

B

%

A7 rý

f

Section of Montreai mom«OM, viM gheUy dro ai iù bSe.

A - Silortan 11mestone.
B. Trap or grpenstone.
c. Dykes of b"tic trap.
d. Dyke of fe hic trap, or elaystone-porpbyry.

errace rift
d, e. 'l o d with theils.

f. Gravel, on which part of Montreal stands.
g. River St. Lawrence.

suburbs of Montreal, at the time of my visit (June,

1842). Excavations had recently been made for a
new road, exposinop horizontal beds of loam. and
marly clay, in one of whieb, at the height of gbout

sixty feet above the St. Lawrence, 1 obeerved great
numbers of the Mytilus edulis, or ýour common Euro-

pean mussel, the ishells retaininer both valves 'andC
their purple colour. In the same beds were speci-
mens of Tellina grSnlandica.., and a few of Saxicava
rug osa. In the midst of the shells, I found a single
isolated boulder of gneiss, six inch« in diameter.
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The Mytilus, although so, abundani in this bed, is b'y
no means of common oSurrence in the drift of Lower
Canada. The colour of the layers containing the
Mytilm' reminded me of those purple marls which 1
had seen in, the Wder formation of Sweden, pro-

duced by the decomposition of countlew numbers of
these same shells.0

At the Côte St. Pierre, near the house of Mr.
Brodie., forty feet abovéç the section in the road lut

mentioned, and about ninety feet above the river,
gravelly beds appeared, in which the Tellina grSn-

landica and Mya arenaria were abundant, retaining
both valves; they were also accompanied by Saxi-

cava rugosa. The -shelf (d, e) containinom these
remains is întersected here and there by deep narrow

gullies, one of which terminates at the Tanneries.
In the channels of the streams, draininop these

elies I found fossil shells, washed out of the clay
and mnd, among -which were a new q)ecies of Astarte
(A. Laurentiana), Saxicava rugosa, and Tellina grSn-
landioa, yet nowhere could I see a single shell in Wm

At some points, the upper beds of sand and gravel,
at the same level ai; the shelly beds w'i*th Mytiluig,
before alluded to, become very eoarse, and con
boulder' of gnem* and syenite ihree feet in 'diameter,

PhL Trm. IU5, P. 70
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showing the inseparable connection between the fmils

and the ordinary boulder formation of Canada.
As I could find. no organic remains at any pointa
4her than the terracede e2 or none that were

elevated 200 feet 4bove the river, I'might have gone
away with the notion that the foseiliferou8 drift wu

confined to a comparatively low level, if Mr. Logan
had not informed me the year before that Mr. M'Cord

had been fortunate enough to meet with a ismall
patch, of gravel full of sea-shelle at theheightof more
than 500 feet in the hollow-between the two eminences

which. form the Montreal mountain. 1 wu conducted
by Dr. Holmes- to this place, called the Côte de Neige,
and found there a bed of gravel six feet thick, con-

taining numerous vaIves of recent species, Saxicava
rugosa, and Tellina grSnlandica. The deposit wu

covered by an unstratified mus, of boulders and gravel
twelve feet thick, which would have entirely con-
cealed the E3heUy beds, had not the gravel been lately
dug for road-making.

Mr, M"Cord estimated., from barometrical measure-
ments; the, height of these éhells above the St Law-
rence, at Montreal, at 429 feet, which would give
them an ele-vation above the un of about 450 feet; but
the mme series of barometrical obeervationi gave only
668 feet for the summit of Montreal mountain above
the river, whereu Capt, Bàyfield determined, by the
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mean of three trigonometrîcid measurements, the true
height -to, be 7 60 feet, or 92 féét more. I am- in-
clined, therefore, to believe that the shelis areA20
feet above the river, or 540 feet above the sea, wh.ieh

gives an elevation of 306 teet above » Lake Ontario,
and places them nearly on a level with Lake Erie,
which, is 565 feet above the -sea. Even if we adopt
the lower estimate of Mr.'M'Cord, and suppose the
Îhells to be only 450 feet, above the sea, they would
bý within 55 feet of the suminit of the Falls of Nia-

gara, and more than 200 feet above Ontario, between
which lake and the mountain of Montreal there is an
open and uninterrupted valley,,.

Aftýr 'this discovery of marine ébells of living
etpecies, at so great'an elevation in the drift of

Canada, we must either conclude that the boulder'

-formation of the Niagara district was deposited in the
same sea, or abandon all iàea of any approach to
uniformity in the lut series of upward movements.,,

which raised the great lake district to its present
height.

. Between Montreal and Quebec, a'distance of about

140 miles, in a straight line, I found the older rocks
covered'with a stratified drift similar to that already

described, the lower beds usurdly consisti of lam>
nated clay, and the upper of sand; but this arrange-
ment is not constant. Boulders are for the most
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a a
part sparingly intèrspereed, and often only men on
the'laurface. As I kaew that Capt. Bayfield
met with marmè'--4éhelle in abundance, in the drift,
at several pointe between Québec and Montréal, I
iInquired every where for fouils in the intervening

country, but neither at Sorel, nor between Berthîer
and Maskinongé, nor on the iiborea of Lake St.
Peter., could 1 f3ee or hear of any.

AfLake St. Peter, thé St. Lawrence expandz into
a lake, bounded by a low alluvial flat, which is
sometimes several miles broad. This flat is in its

turn bounded by a - steep bank. of 'sandy drift forty
feet hicrh, in which 1 could find no shells. Ascend.
ing it to a higher level, I went for nine miles over
a sloping terrace of drift to the base of thé mountains
of gneiss, where the Falls of Mukinoniré are situ.
ated. On the way, I examined. the clay and yellow

sand of St. Ursule, and other plam, but was unable
to detect a sin,le shell. At the falle, at a height of
more than 300 feet above the St. Lawrence, the
gneiss makes its appearance in rounded domes
(roches moutonnéRý -,Ëigher up, or more than 400
feet above the St, Lawrence, the same gneiss is

again covered deeply with stmtified. yellow sand,
âmilar to that of the lower groundë-.
Althougb, during my short'stay, I wu equaDy
unmSýmful in detectiig any marine isbella at Three*
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River8, they have been met with in the neighbour-0
hood, and at Port Neuf, and on the banks of the

Jacques Cartier river, twelve miles above its junction
with the St. Lawrence, about thirty miles above

Quebee. My friend Col. Codrington observed there
a fine section of drift, laid open by a landslip in May,
1842. At the top of the cliff was sand about thirty
fèc thick, anjý below blue clay, with ishells of Tellina
calcarea, T. grSnlandica, and Astarte Laitre itiana,

I shall next. describe the drift with shells in the
immediate neiçrhbourhood of Quebee, respectincr'

which my curiosity had been excited as early as the
winter of 1835, when Capt. Bayfield, then encracred

in a trigonometrical sunrey of Canad-i, sent me a
collection of marine fossil shells. In his letter, he
described them as occurrincr in very modern f3trata..
borderincr the St. Lawrence, at a village called
Be.tulx)rt. When they arrived in London, Dr. Beck

of Copenhagen, an eminent conchologist, happened
to be with me; and crreat was our surprise, on

opening the box, to find that nearly all the shells
acyreed specifically with fossils which, in the summer
of the preceding year, I had obtained at Udde-
valla in Sweden, and ficrured in my paper 11,1 On the
]Rise of Land" &c., in the Phil. Trans. for 1835.

Amoncr the srpecies most ùbundant in these reniote
regions (,',-ýcandinavi-àý and Canada), werè Saxicara

VOL. II.



146 MARINE SIIELLS IN DRIFT CaAp. XXII.

rugosa, 31ya truncafa, M. arenarià, Tellina ceilcarea,

T. grSnlandica, Natica clousa, and Balanus Lrdde.

rallensis. All of them are species now living in, the

northerù seas; and whereas 1 had found them foeeil

in latitudes 58' and 60' N. in Sweden, Capt. Bayfield

sent them. to, me from part of Canada, situated in

latitude 47' «N. In both hemispheres, they are most

abundant at, moderate elevations above the sea, not
exceedîncr usually 2OÙ or 300 fect, but oSasionally,

in Norway, thev attain, as at Montreal, much higher

levels. As some of them. belonged to, species now

livincr in the Cireenland and other seas in high lati-

tudes, Dr. Beck and 1 immediately concluded that

this fossil fauna, having an almost arctic character,

niust formerly have had a wider range than the10
same assemblage of species at present,

Captain Bayfield had éalled my attention in his

letter to the fact3o that boulders, accompanied the

shells in such a manner as to imply, that they had
been dropped from meltingr iceberg

ZD gs to the bottom
of a sea, in'whièh the mollusca lived and died. He

also furnished me with evidence, that the testacea
now inhabitincr the Gulf of St. Lawrence, differed

widely as a whole from. the fossil fauna of Beaupoýt.*

The villagpe of Beauport is about a quarter of a

* See my paper on this subject, Geological Trans. vol. vi.
Second Series, p. 135., read 1839.
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mile distant from the. St. Lawrence, on its left bank,
and about three miles below Quebee. -Néar it, a
small streamlet flows in a narrow ravine, about 110

feet-deep, partly excavated in the drift, which, like
that of St. David ' 's before described (p. 95.), had

filled a more ancient hollow in the Silurian istrata,
By examining the cliff immedliately below Mr. Ry-

land'shouse, and again a few hundred yards to the

west, where lower beds were laid o 1' n b the river,pý y
and then ascending 'o the higgher grounds north-

wards and towards St. Michel, I obtained- the
annexed section, the diffierent parts -of which I shall
now describe.

Fig. 14.

.... .... ... . . ...... ý -

::A7-- _A7
...........

Position o.f fflly drift M the ravine ai Beauport, near Quebec.

A. Horizonta1 Lower Silurian strata.
b. Laminated clay.
c. Yellow sand.
d. Drift with boulders.
e. 3* Terebratula, &c.

M4of Saxicara rugosa.
Gravel with bouiders.

à. Claý and sand of higher grounds, with Saxicava, &c
K M Ryland'a house.

The lowest' mass of drift (b, Som. 14.), havinûr a
thickness of twenty-:five feet, consists of fine, lami-
nated, stiff blue clay, without fouils, similar to that

containinom shells on the Jacques Cartier, before men-
la 2
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tioned. Next above, the bed8 c are composed of

incoherent yelloiv sand, in regular layers, about

twenty-five feet thick, also without shells. In the

next mass, d, of loam and blue clay, haviing also a

thickness of twenty-five feet, large boulders of dark

syenite are frequent. I found no contemporancous

fossils, but fragments of Encrinus and Trilobite, de-

rived b from the older formitt'ions. Above this, in e,

the fossiloit commenced. In the lowest five or six

feet, they are rare, but become more abundant above.

Thèy are imbedded in layers of mnd and loam with

pebbles. The Tellina calcarea is most common, after

which. may be mentioned Mya truncaïa, Terebratula

psittacea, with both valves united ; Mytilus edulis,

Scalaria borealis, S.qrcenlandica, and several ýthers.

To these succeeds- a remarkably compact, mass of

,shells, f, f welve feet thick., rudely stratified, consisting

alt-nost entïrely of the Saxicava rugosa, most of théln

havin« the valves united. They are disposed in

layers in every position, oftentimes end ùpw ards, and

are intermixed with a sfigght quantity of earthy mat-
ter and pebbles, sorne of the latter beincr ei(rht inches in
diameter. 'INfost of the shells are bleached white, but
there is one layer, an inch thick, in whieh they are
stained of a ferruçr*inous colour, as in the Encriish
Cracr. The individuals of the Saxicava are smaller

in their aver-icre,Qize than tho,ze of the same species
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in the great bed of Uddevalla, in Sweden. With
the Saxicava is associated Palanus miser, and more
rarely Natica clausa and Mytilus edulis.

The topmost bed, g, in this vertical section, is two
or three feet thick, and consiste of sand, gravel, and
boulders of granite, distinct from the boulders in d;
but the mus g appeared to me to be superficial, and
not to belong to the sheRy drift. The bed of Saxi-

cava5 f, is about 150 feet above the level of the St.
Lawrence, but is by no means the newest part -of the
drift of this recrion, for 1 found the ground imme-
diately above, or north of K, to consist of a sloping
terrace, in whièh are horizontal strata of clay and yel-
low saùdr as at h, containing Saxicava rugosa, Tellina
grcenlandica, and other maînç shells. Some of therbe

fossiliferous beds were within a quai-ter of a mile of
Mr Ryland's house, K, and about 200 feet above thé
St. Lawrence; but 1 observed other similar beds with-
out shells several -miles inland, in a north-westerly
direction, from 300 to 400 feet above the sea.

Thé followincy is a list. of twenty-three speciés of
fossils whiefi I procured at BeauPort: -

Tritonium anggficanum. Syn. Buccinum undatum, var.?
T. fornicatum. Syn. Fusus carinatus.
Trichotropis boreaUs.
Natica clausa. N. septentrionalis, Beck.

5. Vêlutina.
Scalaria grSnlandiga.

u 3
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S. borealis.
Littorina palliata, Say.

Mya truncata.
10. M. arenaria.

Saxicava rugosa.
Tellina grSnlandim
T. calcarea. Agrées with récent 9iecies, froin Boston.
Astarte Laurentiana. New species: see dé'sèription in note.*

15. Cardium grSnlandicum.
C. islandicum. .

Nucula. Agrees with recent species found by Capt. Bay-
field in thé St. Lawrence.

Mytilus edulis.
Pecten islandieus.

20. Terebratula psittacea.
Balanus miser. 6

B. Uddevallensis. Syn. B. scotieus. Found recently in the
German Ocean, off Scarborough.

-Echinus granulatus, Say.

a. Outside.
c. luside of left vaive.

b. Inside of r4ht valve.

This müst be regurded as an Astarte, although somewhat
different from. the usual form; it is compamtively thin, it is
more bngu'u&na4 it is deeper or more gibbou; the posterior

lateral tooth in one, and the anterior laterd tooth in the other
valve, are more than usually prominent. The sheU has all the
usual'characters of the Astar te; among others, the small second
Yascular impression placed above the anterior adductor muscle.
The foHowinçr are its characters:- 0

ig. 15. Astarte Laurentiana.

a
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At th , falls of Montmorenci, the most north-
eastern place which I visited in thià neighbourhood,
I saw on the right bank of -the river, abôve the falls,

and close to the \ bridge, a bed of gravel and sand,.

containing large býp.ulders of grav-Fand syenite, some
of them three feet in diameter. In this couse

gravel the Saxicavarugosa and Tellina grSnlandica

occurred. The whole mass rested on Lower -Silurian

limestone.
I did not examine the valley of the Ottawa River

(see mal»; but'I may mention that Mr. Logan ob-

tained near Bytown concrétions of clay similar to

those called fairy stones, which occur without fossils

in the clay at Albany, New York, and at Burlington,

Vermoiit, and in ilassachusett,;;, as described by Pro-

fessor Hitchcock. In the centré of one of these

nodules wu thé' entire skeleton of a fossil fish, allied

to, if not identical with, that named Mallotûs villosus

by Professor Agassiz, which now lives inthe Green-

land seai, and'is also found fossil in Greenland.
The oply rémaining district seen, by me where

shells have been discovered in thé boulder formation,

is on the borders of Lake Champlaii, aýout eighty

miles south of Montréal. The basin of thiB lake

A. testâ subovali, sublongitudinali, tenuiuseùlâ, fribbosulà,
extÙ9 concentritè confertim sulcatâ; dente latrali utriusque
vdvS prominentiori.

B 4
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may be considered as a southern branch of the vallê-y
of the St. Lawrence and the locality is important, as

being the most southern latitude (440 251 N.) to
which this assemblage of arctic, fossils has been traced.

Professor Emmons hm given an account of the spot
where the sheRs occur, south of Port Kent, in the,
county of Essex,, State of New York, at a point
where a small brook entera on- the western side of

the lake. In this place 1 observed, at the bottom of
the section,, first., clay, thirty feet thick., with boulders
of gneiss, limestone, and quartzoèe (Pots-
dam) sandstone, some roinded blocks of the latter
being nine feet in diameter; secondly, loam with
shells, six feet thick; thirdly, sand, twenty feet

thick. Mthough the shells in the-seco nd bed, or the
loam, were very numerous, 1 could -0il'ty. detect four

species, namely, JI a
ytilus edulis, Saxicara ruyos , Tel-

Iiiia grSnlandica, and Balanus miser.
Trave inland from. this spot to Keeseville, I

fo.und the boulder formation of great depth, covering
the older rock-s, an4 the ascen+ to an elevation of
about 500 feet is by a succession of terraces, composëd

chiefly of beds of mnd. I consider the whole of these
strata to be upper members of the same deposit,

doubtless all marine, although no shells have yet
been met with at a greater heigh forty feet
above the lake.
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At Burlington, in Vermont, on the opposite- or
eut side of Lake Champlain, the drift cons"' ttss

chié'fly of clay, laminated and micaceous, or unI i-
nated and without mica. In this clay, argill ous
concrefions of cùrious forms occur. In -some places
beds of brick earth.,,- sand, and gravel are associated,

pebbles and boulders beincr scattered sparingly through
the loam.' Professor Benediet pointed out to me
several -spots where this ý loam behind the town, nt
ihe lieight of thirty and fortyý'"feet above -the, lake,

contains shellis of the Tellina -grSnlandica, without
.y other species. In like manner, I -afferwaobserved this Tellina in a recent state, on the shores,

of the Bay of Fundy, in Nova Seotia, strewed for
miles along the beach unmixed with other species.
At the Falls of the Winouski or Onion Rive:r, near,
Burlington, the boulder clay attain's a thickness of

200 feet. Although in great part marly and cal-
careous, it is barren of shells. There has evident 1ýY

been great denudation of the drift around Lake Cham-
plain, and I'conceive that most of the large boulders
of granite, syenite, and Isandstone, whiéh now reât

upon the surface, may .once have been dispersed
through the mus. Nothing, however, is clearer
than that here, as well as in the valley of the St
Lawrence, between Kingston and Quebee, the

marme. shelh -of recent species are referable to the
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same geologgiaal period as that to whieh the boulders

belong. The ishells occur both below and above

far-transported fragments of rock, and the funda-

mental granite, lime@tone, and other rock@, which

support the slielly drift of the St. Lawrence and

Lake Champlain, are snioothed and furrowed on their

surface by.çrlaeial action.

In mv first meinoir on the fossil shells sent to me

hy Capt. Bayfield, from the drift near Quebee, 1
called attention to the fact,, that the number of

species was -- ý,mal1, while the individuals were nume-
rous, a character belo'nc»incr to the fauna of seas in
hicrh latitudes. At the same tinie it was shown

that there was a far greater variety in the shells now
living in the Gulf'of St. Lawrence. Dr. Gould,
the eminent concholocrist of Boston, surrgested to me,
that on examinincr a çrreater number of localities,

especially at wide distances from, each other, I

miçrht find the number -of species gradually to aucr-
ment. This has not been the case, and when we

reflect., that at Burlinçrtcýn in Vermont, which, as
before stated, is situated in latitude 44' 2 5'f IN., or

correspondincr to the latitude of Bordeaux in France,
we meet with the same assemblage as near Quebee,

latitude 460 48'N., and at some points on the coast of
Labrador, in latitude 500, most of them being identi-
cal with fossils of the Seandinavian drift., in latitudes
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58' and 6(f N. ; we shiffl bc inclined to acquiesce

in the views which I formerly adviinced, respecting

the prevalence of a colder climate in these recrions

at the time when the boulder fonnation oricrinated.

July 5th.-]Returnincf to 'Nloiitreal after our ex-

cursion to Quebee, we croseed the St. Lawrence on

our way southward to La Prairie. On looking

liack over the river at 'Montreal, the whole city

%eemed in a blaze of licrht, owincr to the f.tz--ýhion here

of coverinçy the houses with tin, Which reflected the

rays of the setting sun, so that every roof seemed

a muTor. Behind the city rose its steep and shapely

mountain, and in front were wooded islands, and the

clear waten of the St. Lawrence sweepincr along with

a broad and rapid current. In the barracks ait La

Prairie, a reý riment of huszizars was exercising - a scene

characteristic of the times. On our way to Lake

Champlain we slept at St. John's, where I counted

under the eaves of the stable of our inn more than

forty nests of a specieà of swallow with a red breast.

The head of a vouncy bird was peeping out of each

& 
0

nest, and the old ones were flyinom about feeding

-them. The landlord told me, that they had built

there for twenty yearsis, but missed the two years

when the cholera raged, for at that time there was

a scarcity of in.-:ects. Our host aL3o mentionedy that

in uiaking an excavation lately near Pratt8burgi,

u 6
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about 1000 of these birds were found hybernating
in the sand: a tale for the truth of whieh I do not
vouch, but it agrees with some old accounts of the
occasional hybernation of our swallows in similar
Situations.

We next crossed Lake Champlain to, Burlincrton,
in Vermont, in a ste'am-boat, which for neatness.,
elegance, and rapidity exceeded any we liad yet
beheld. The number of travellers bas been sensibly

thinned this year by the depressed state of commerce.'
The scenery of this lake is deservedly much ad-
Pired. ý To the west we saw the principal range of
mountains in the State of New York, Mount Marey,

the highest, attaining au elevation of upwards of
5400 feet. It is still (July 6th) capped with snow,
but the season is unusuaHy late. From. the survey
of this part of New York by Professor Emmons, it
appears that hypersthene rock rises up in the central
part of this chain, and forms the nucleus, around

whichmasses of gneiss, crystalline limestone, and
other formations are disposed. To the eastward
were the Green Mountains, chiefly -- composed of

chlorite schist, the Camel's Hump, and the stiù
loftier Mount Mansfield, being very conspicuous.

We landed at Burlington, :finely situated on the,
east shore of the lake; its streets adérned with avenues
of the locust tree, (Robint'a pseudo-acacia), now
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covered with )vhite blos.soms, and affording an agree-

able shade. After examining the rocks in the neigh-

bourhood, and at the Falls of the Wisconsin, with

Professor Benedict, I crossed the lake to'Pôrt Kent,

and, after sceing the boulder formation with shells

already described, I went to Keeseville, to examine a

deep cleft in the sandstone, through w-hich the Ausable

river flows for two miles. This chasm is only from

forty to fifty feet in width, while its perpendicular

walls are 100 feet high. A flight of wooden stairs

has. been placed so as to enable one to reael the

bottom, and the geologist may observe, as he descends,

the numerous horizontal strata of siliceous sandstone.

In many places, this most ancient of the fossiliferous

rocks of New, York (the Potsdam sandstone) is

divided into laminS by the remains of innumerable

shells of the genus Lingula. They are in such pro-

fusion as to form ellack seams like mica, for which

they were at first mistaken.* With the Lingula

occurs another small placunoid sheU, allied to, if not

identical, according to Professor E. Forbes, with a

fossil which occurs in company with a small Lingula

ïn the lowest beds of the. English Silurian series at

Builth, in Brecknockshire. As -this is perhaps the

most ancient fos*iliferous rock of w-hich. the position

See Emmons's ]Report on the Geology of New York,
P. 218.
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has been weH - determined in North America, it', is
highly interesting that one of its commonest or-

ganic remains should belong to a liviiig genus (Lin-
gula), and that its form. should comè very near to
species now existing. Throuorhout so vast a series of
ages has Nature worked upon the same model in the

oraanic;%vorld! Nor are th6 signs of unïormity con-
fined to these phenomena, for they extelit equally to

the shape *of the ripple mark on, the ledges of sand-
stone laid, open lo view ahove the chasm, where two
beautiful waterfalls are seen on the Ausable rive'r.
The ripple-like ridges and furrows exhibit their usu,,il

-parellelism and ramifications as sharp as if they had
been made yesterday. On my wa&back over the lake
to Burlington, I saw, on looking from our boat through
the clear and shaRow water near the shore, a similar
ripple in the light yellow-coloured, loose sand, extend-'
ing over hundreds of acres, and proving that it is--not
merely on -the beach between high and lov,'water

mark that the movement of the water can produ è"'é
those sinuous ridges, but also to a certain depth below.

Some of the fréshwater shells inhabitingm Lake
Champlain "are of species peculiar' to this lake, as, for
example, Limn£ea gracilis, specimens of which. were
presented to me by Professor Benedict. Among the
flowers and plants which. enlivened the borders of this
lake was the Virginia raspberry, with its large red

m
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blossoms, the Kalmia, (K. angustifolia), a beautiful
ticrer Ely, the oderiferous shrub called sweet fern,

(Comptonià asplSnifolia), an Hypericum, and a blue
Campanula.

July 9th.,From Burlington, I crossed the Green
Mountains of Vermont, composed of chlorite schist,
gneiss, and other crystalline rocks, passing by Concord
and Montpelier, to Hanover. Here we paid a visit
to Professor Hubbard, at Dartmouth College, and

then returned through New Hampshire to Boston.
Since, 'e had left that city in May, we had travelled

in little more than two months a distance of 2500
miles on railways, in steamboats, and canoes., in pub-
lie and private carriages, without any accident, and

having always found it possible so to plan our journey
from day to day, as to avoid all fatiorue and night

travellinu. We had usually slept in tolerable inns,
and sometimes in excellent hotels in small towns, and
had scarcely ever been interrupted by bad weather.
I infer, from, the dismay occasionally. expressed by
Americans when we pursued our journey, in spite
of rain, that the climate of the States must be always
as'we found it this year-wonderfay more propi-

tious to tourists than that of the " old country,"
though it is said to be less fiâvourable to the-health
andcomplexion of Europeans.

1 ventured on one or two occasions in Canada,

m
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when I thought that the inns did not come up to the
reasonable expectations of a traveller, to praise those
of the United. States. I was, immediately' assured
that if -in their country men preferred to dine

at ordina'ries, or ta board with their families at
taverns, instead of cultivating domestic habits like

the English, nothinom would be more easy than to
have fine hotels in small Canadian towns. This led
nie to inquire how many families, out of more than

fifty whicli -we had happened to visit in, our tour
.ý_of eleven months î n--.z the United States, resided
in boarding-houses. I foundý'that- there was not
one ; and that all of thgm. lived in houses of their

own.' Some of these wère in the northern and
middle, others in the southern and western States';
some in affluent, others in very moderate circum-

stances: they comprised many merchants as well as
lawyers, ministers of religion, political, literary, and

scientific men.
Families who are travelling in the U. _r S., and

strangers, like ourselves, frequent hotels much more
than in England, from the impossibility of h*ri*ng lodg-
ings. In the inns, however, good private apartments

may be obtained in all large towns, which, thou,,orh dear
for the United States, are cheap as contrasted with

hotels- in London. It is doubtless true that not only
bachelors, but'ým , any young married couples, occasion-
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ally esé ape from the, troubles of house-keepino, in the

United States, where servants are difficult to obtain,
by retreating to, boarding-houses; but the fact of our

never ha-ving met with one instance amo;ng our owný

acquaintances inclines -me to suspect the custom to

be far less general than many foreigners suppose. fà
It was now the fourth time we had entered Boston,

and we were delighted again to see our friends,

some of whom kindly came from their country resi-

dences to welcome us. Others we visited at Nahant,

where they had'retreated from the great heat., to

enjoy the sea-breezes. The fire-flies were rejoicingr

in the warm, evenings. Ice wae as usual in abun-

dance; the iceman calling as regulàTiy at every

house in the morning as the milkman. . 'Pine-apples

from the M"est Indies were selling in the streets in

wheelbarrows. 1 bought one of good size, and ripe,

for a shilling.,, which would have cost twelve shillings

or more in London. Affer a short stay, we * set sail

in the Caledonia steam-packet for Halifax.
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CHAPTER XXIII.

Halifax.-Glacial Furrows in Nova Seotia.-Diference of
Climate of Halifax and Windsor. - Tracts covered with
Kalmia.-LinnSa borealis.-High Tides of the Bay of

Fundy. - The Bore. - Recent Deposits of Red Mud hardened
in the Sun. - Fossil Showers of Rain. - Footprints of Birds,
and Casts of the same. -- Cracks caused by Shrinhage.
Submerged Forest. - Recent Glacial Furrows at Cape Blo-

midon- - Loaded Ice. - Iée-Ruts in Mud.

A,y 16. 1842.- WHFN I went on board the

Caledonia at Boston, -1 could hardly believe that " it
was as large as the Acadia, in which we had crossed

the Atlantic from Liverpool, so familiar had I now
become with the gre4er dimensions of the steamers

which navigate the Iýùdson and other large Ame-
rican riversO

We ý soon reached Halifax, and 1 determined to
devote a'month to the geology of Nova Seotia.

About three miles south of Halifax, near the
Tower," I saw a smooth surface of rock, formed of

the'iýÀé'does of curved and highly inAîneýd strata of
clay-slate. This surface was crossed by furrows
about a quarter of an inch deep, having a north and
sou th direction., and preservinor their parallelism
throughout a space 100 yards in breadth. Similar
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phenomena are observed in other parts of this pen-
insula, on ther emoval of the drift, which occurs both
.stratified and unstratified, and much resernbles that-
of Scotland. 1,mày mention hére, that afferwards
near Pictou (at Dixon's. quarry), -1 observed polished
a surface of quartzose .. grit of the coal measures,
with distinct furrows running nearly E. and W. or

E. 15' N., magnetic; while in some other plâces 1 sa-w-
them having nearly the'same direction as at Halifax.

Néva Scotia is usually known to strangers by lits
least favourable side, - îîs focrgy southern- coast.-

which has, nevertheless, -the. merit of affording some
of the best harbours in the world. We leff Halifax
for Windsor in a. drizzling rain and fog, and were

told that we should probably find fair weather on
the other side of the hills. Accordingly, when we

had travelled about thirty miles, and crossed "a low
obain called the, Ard-ois'e Hills, we found the sun

shinin on a reorion sloping towards the Bay of
Fundy, where a rich vecretation clothes the rocks of

red sandstone, marl, and limestone.
Great was the contrast betweeù the climaie and'

aspect of this fertile country, and the cold barren
tracts of granite, quartzite, and clay-slate which we
had passed over on our way from Halifax. The

sterility of that quartziferous district had'not been
relieved by any beautiful featurQ? in the scenery, the
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Plants alone affordinc us soine points of interest and
novelty, especially à species of Kalmia (K. anglis-

tifolia), now in full flower, which monopolised the
çrround in some wîde -open spaceei -as heaths take

exclusive possession of barren tracts in Europe. 'In
the woods near Windsor, I saw several kinds of

PYrola and other flowers, differing., for the most
part, from, British species, but among them the
LinnSa'borealis appeared here and there, matting the
crround with its green leaves under the shade of the

fir-trees, and still displaying some of its delicate pink
flowers. 1 had gathered it some years before in the

mountains of Norway, north of Christiania, and have
.since seen it growincr in Scotland, where it is very
rare. Linnoeus when this small and elerrant plant
had been named after him, by a friend, accepted it as
his emblem, comparincy it to himself when strug ling
with difficulties; he described it as a humble,

despised, and neglected, Lapland plant, flowering at
an early a.e." Eventually, the last only of these
points of resemblance remained true, for few men of
science have ever risen to greater honours in iheiýown
country than he did, and hiâ diary has laid him. open
to the charge of no ordinary share of vanity, a fault

which we forget in our admiration of his original
genius, and theîýmportant reforms which he introduced

into the study of every branch of natural history.
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More than half of the southern portion of the
peninsula of Nova Seotia consists of granitic rocks,
clay-slate, quartzite, and other crystalline form-
ations without fossils, the strata havinom an east and
west strike. Granite also occurs, intrudinc itself in

veins into every part of this séries.- Towards their
limits, the slaty formations become less

metamorphic, and contain fossils, some of whieh I
collected at New Canaan near Wolfville in Kings
County, and others on the East River of Pictou, con-

sisting of Encrinites, and Trilobites, and shells of the,
genera Orthoceras, Spirýfer, Orthis, and LeptSna.

Some few of them. agrree specifically with fossils of the
Hamilton group or uppermost Silurian division of
the United States, No. 10. of map, Pl. Il.

After crossing the Ardoise Hills above mentioned,
I left these older rocks, and entered upon strata

which constitute, as 1 shall show in the sequel

(eh. 25.), a lower carboniferous formation, containing

subordinate beds of gypsum and marine limes tone.
These rocks 1 examined on the banks of the

Avon, in the neighbourhood of Windsor, and in the

eliffs at Horton Bluff. I then passed by Kent-
ville and Cornwallis, skirting the western shores of

the Basin of Mines. Into this basin, or inner

estuary, the tides of the Bay of Fundy pour twice

every day a vast body of water throuoh a narrôw

strait, converting evéry sniall streamlet into the
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appearance of a largre tidal river. The tides are said

to rise in some places seventy feet perpendicular, and

to be the hiçrhest in the world. They often come up at

first. with a lofty wave called the Bore, of which. 1
saw a fine example in the largest river of Nova

Scotia, the Shubenacadie, where the waters seemed

to be rushinc down a much steeper slopê than the

S t. Lawrence at its rapids. They roared too as

loudly over their rocky bed, but could not compete

inbeauty ; for instead of the transparent green waters

a nd white foam of the St. Lawrence, they resembled

a current of red mud in violent motion.

The waters of the 13ay of Fundy become charged

with this'red sediment, by undermining cliffs of red

sandstone and soft red marl; and in places where

they overflow the alluvial plains, they throw down

red mud wherever the velocity of the current is

su.spended at the turn of the tide. Many extensive
and level flatro of rich land have been thus formed
naturally, and many thousand acres of the same have
been excluded artificially from the sea by embank-

ments. 'When I arrived in this region it was the
period of the lowest or neap tides,, s*ethat'larcre areas,
where the red mud had been deposited, were laid

dry, and in some spots had been baking in a hot
sun for ten days. The upper part of the mud

had thus become hard for a depth of several incheé.,
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and in- its consolidated form exactly resembled., both
in colour and appearance, sorj£., of the red marls
of the New Red sandstone Qftnation of Europe.
The upper surface was usually smooth, but in some
places 1 saw it pitted over with small cavities which
1 was told were due to a shower of rain which fell
eight or tendays before, when the deposit was still
soft. It perfectly recalled to my mind. those cc fossil

showers " of which . the mark-ings are preserved in
some ancient rocks, and the origîn of which was
first correctly explained to an incredulous -publie by

Dr. Buckland in 1838. 1 have already alluded to
such impressions of rain-drops when speaking of

the ripple-marked- flags of the New Red sand-
stone at Newark in New Jersey. I saw several

other examples,ý durinor my tour, of similar pheno-
mena, particularly in a bright red deposit of mud

thrown down at the mouth of the Patapsco at
Baltimore, of which 1 was able to bring away some

consolidated laýers. On these, in addition to the
smaller cavities due rain, there are larger ones,ik «91 "rx

more perfectly cireular, about the size of large
currants, which have been formed by air-bubbles in
the mud.

On the surface of the dried beds of red mud at
Wolfville on the Bay of Fundy before mentioned,

1 observed many worm-like tracks, made by Anne-
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lides which burrow in tibe mud; and, what was still
more interesting to, me, the distinct footmarks of
birds in regular séquence, faithfully representinom in
their général appearaÙce the smaller class of Orni-
thienites of high antiquity in the valley of the Con-
necticut before described. (Vol.- I. P. 252.)

1 learnt from. Dr. Harding of Kentville, and Mr.
Pryor of Rorton, who were my guides, that these

récent footprints were those of the sandpiper ( Tringa
minuta), a species common to, Europe and North
America, flights of which I saw daily ru nning along
the waters edge, and often leaving thirty or more
similar impressions mi -a st*raight line, parallel to, the
borders of the estuary. The red mud had cracked
in hardening in thé sùns heat, and was divided into

compartments, as we see clay at the bottom of a
dried pond, and 1 was able to'bring away some
pieces to England. One of these I'have figure;1 in

the annexed plate (VIL). In fig. 1. we see the upper
surface of the slab, on the left side of' which are six

perfect foot-marks in the same line, with part of. a
seventh, and another, a, probably belongincy to a
distinct line. A small ball or protubérance will «be
seen near the base of the middle toe, as a't a. b, or
sometimes about the middle of the impression of the

middle toe, as at c. This is caused by the mud
which is displaced by the prominent metatarsus or
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instep bone, which. bas thrust forward a small mound
of earth, in consequence of the slanting, position of
the lec as the bird advances. On splitting the
s1ab, and reducing it to the thickness expressed in
the transverse section, fig. 3., 1 was foriunate enough
to lay open an under surface, on which two other
lines of foot-prints appeared in relief, fig. 2. These
are the casts of impressions which. had been made on
an inferior layer, deposited several tides before; and 1
ascertained that on the upper and under surfaces of

several other thin laminS, shown in the cross section
No. 3., there exist similar foot-marks, each set made

by birds at different times. It will be seen thât the
toes which are indented in No. 1. are represented by

protuberances in No. 2., and that at d the mark of a
sinale toe occurs in relief, and quite isolated. This
occurrence was not; unfrequent, and Mr. Waterhouse
bas sucromested to me in explanation that these waders
,.w they.fly near the ground, often let one lerr bangZD
down, ýso that the longest toe touches the surface of
the mud occasionally, leaving a singrle mark of this
kind. The slabs here figured have been presented

by me to the British Museum, in order that those
naturalists who are still very séeptical as to the real
origin of the ancient fossil ornithienites, of whieh

there are some. :fine examples in our national re-
pository, may compare the fossil products of the

VOL. II.
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month of July, 1842, with those referable to feathered

bipeds which preceded the era- of the Icthyosaurus, ha
iguanodon, and Pterodactyl. . In

On several wide areas comprising many hundreds la
of acres each, 1 saw the surfe -of the red mud by
fissured in all directions by the shrin'kage accom- Ba

panying desiccation, and I was isurprised to, find

some of the cracks several inches wide, and no less

than two or three feet deep. Oc.-casionally, a fresh ive
tide had deposited sediment in the older cracks, fill- rea

inrr them up, and this mud ha'v'ing inits turn become

hardened, tocether . with a new cýntemporaneous

superficial layer, I found, on taking up the slab3, the MIS
casts of the old fissures 9tanding out in relief, as we rud

occasionally see them on the under surfaces of flacYs wo"
of sandstone, which rest on layers of clay or shalt. for

Éefore quitting the subject, 1 may state that hard as
nodules of a red clay-ironstone are occasionally met Its
with in the red mud, some of which 1 was shown ivell

as havincr been found near Minudie at low water. thei
The nucleus of theconcretion often. consisted of recent Am
littoral shells, Mya arenaria and Tellina grSnlandica. rally
1 was also informed that there was a submerged appe

forest buried in- -this red mud, and exposed to view cont
in the Cumberland Bassin at low tide, not far from
Fort Cumberland. I regret that 1 had no time. to

of A,
examine this forest of upright trees, as the accounte bride
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1 recëived of it appeared to imply that theïe nigst
have been some subsidence of land in modern elmes.
In estimatinom the chanct in pro"ress in nature'sC C kD i
laboratory beneath the sea, we must not forget thaï,

by far the greater part of the red sediment of the
Bay of Fundy is carried out by a strong current into
the depths of the Atlantic.

July 24. Continuincr my course aloncy the

western borders of the Basin of Mines, 1 at lencrth
reached Cape Blomidon, where, eliffs of soft red
sandstone, in nearly horizontal beds, are capped by a
mass of basalt, greenstone, and amygdaloid. This
ma.ss of icrneous rock ."after presentincy fine ranges of

kD 5 ZD ýD
rude columns in the bold precipices facing north-
Ivards, is continuous, in a narrow strip of high land,
for no less than 130 miles east and west, extendincr
as far as AnnapoliË, and beyond it to Briar Island.
Its structure and characteristie minerals have been
well, de'scribed by Messrs. Jackson and Alger, in

their elaborate paper, read in the year 1831, to the
Lt American Academy.* Although this trap is gene-
7. rally parallel to the subjacent red sandstone, it
b'd appears in rea'Iity to forin a crreat dyke rather than a
W contemporaneous bed.

to On the Mineralogy and Geologny of Nova -S * cotia. Mem.
of Amer. Acad. of Arts and Sei. vol. i. New Series, 1833. Cam-

brid gre, Mass.
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As 1 was strolling along the beach at the base of

these basaltie cliffs, collecting minerals, and occa-

sionally recent shells at low tide, I stopped short at

the siglit of an unexpected phenomenon. The

solitary inhabitant of a desert island could scarcely

have been more startled by a human foot-print in the

sand, than 1 was on beholding some recent furrows

on a ledge of sandstone under my feet, the exact

counterpart of those grooves of àneient date which I

have so often described in this work, and attribqt d
to glacial action. After baving searched in vain at

Quebec (see p. 136.) for such indications of a modern

date, I had despaired of witnessing any in this part

of the world. 1 was now satisfied that, whatever

might be their origin, those before me were quite

recent.

The inferior beds of soft sandstone, -a, a, figi, 169J

Ficp. 16.

c

Section of the Cliff and Beach ai Cape Blomidon.

a, a. Ledges of soft sandstone exposed at low water.
b. Red marls with light greenish streaks, and layers of fibrous gypsum.
r c cPing
d: lalus of =*and pebbles of trap, amyg"oid, greenstone, &c.

m
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which, are exposed at low water at the base of the

cliff at Cape Blomidon, form a broad ledrre of bare
rock, to the surface of which no sea-weed or bar-

nacles can attach themselves, as the stone is always
wearing away Blowly by the continual passage of

sand and gravel, washed over it from the talus of
fallen fragments, d, which lies at the foot, 'of the
cliff on the beach above. The slow but constant

undermininop of the perpendicular eliff forminop this I-M
promontory, round which the powerful currents

caused by the tide sweep -back- wards and forwards
with prodigious velocity, must satisfy every geoloprist

that the denudation by which. the ledge in question
has been exposed to view is of modern date.

Wliether the rocks for'ing the cliff extended so far
as the points a, 10, 50, or 100 years acro, 1 have
no means of estimating; but the exact date and rate

Fig. 17.

ReSntfurrows on kdge of samfttone at Cape Blémidom

of destruction are immaterial. On this recently
formed led(re, I saw several straiorht furrows half anZD

3
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inch broad;'some of them very nearly parallel, as a,

b, ficcre 17.,,ý others, diverging, as c, the direction of a,

b, beincr N. 35' E., or corresponding to that of the

shore at this point. Affer walking about a quarter

of a milei, 1 found another set of similar furrows,

having the same general direction withinfive de ees;

and 1 made up my mind that if these grooves could

not be referred to'the-modern instrumentality of ice,

it would throw no small doubt on the glacial hypo-

thesis. When I asked my guide, a peasant of the

neiçrhbourhood, whether'he had ever seen muéli ice

on the spot where we stood, the heat was so, excessive

(for we were in the latitude of the south of France,

45' N. ) that I seemed to, be putting a strange

question. He replied that in the preceding winter

of 1841 he had seen the ice, in spite of the tide,

which rim at the rate of 1,0 miles an hour, extending

in one uninterrupted mass from the shore where we

stood to the opposite coast at Pursborough, and

that the icy blocks, heaped on each other, and frozen

torrether or 1,1 packed,"' at the foot of Cape Blomidon,

were often fiffeen feet thick, and were pushed along

when the tide rose, over the isandstone ledges. He

also stated that fragm@nts of the 11,1 black stone " which,

fell froin the summit of the cliff, a pile of which, d,
fig., 16., lay at its base, were often frozen in-to the

ice, and moved alonc with it. I then examined thes,
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fallen blocks of amygdaloid scattered round me, and
observed in them numerous geodes coated with
quartz crystals. 1 have no doubt that the hardness
of these gravers, firmly fixed in masses of ice, which,
althougà ouly fifteen feet thick, are offen of con-
siderable horizontal extent, have furnished sufficient
pressure and mechanical power to groove the ledge
of soft sandstone,

In Novà Scotia the term, loaded ice " is i n,
common use for large sheets of ice several acres in

area, which are sometimes floated off from the rivers
as the tide rises, with sedome and other salt-mgc*irsh
plants fiozen into their lower surfaces; also with

mud adhering plentifuRy to their note. In our
speculations, therefore, on the carrvîng power of
ice, we ought always to remember that, besides gravel
and large fragme-ts of rock, it transports with it the
finest mud.

Dr. Harding informed me that the surface of mud-
banks alon the esWaries near Wolfville, are 6ften
furrowed with long straight,-and. parallel ruts, as if

large waggons had passed over them. These
conform in their general direction to the shore, and

are produced by' the projectinom edges of îrregularC
masses of packed ice, borne along by the tidal
current.

1
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CHAPTER XXIV.

Cod Formation of Nova Scotia. - Prodùctive ' Coal Measures.
_Erect Fostil Trees in the Cliff8 of the Bay of Fundy. - Sec-

tion from Minudie to the South Joggim. - Ten buried Forests,
one abore the other. - Connexion of upright Trees with Seams
of Coal. - Stigmaria. - Sigillaria. - -Evidence of repeated
Submergence of dry Land. - Theory té explain the _Evenness
of the ancient Surface.-Pictou Coal-field.-Bed of erect
Calamités, compared to those of St. Etienne in France. -List
of Species of Nova Scotia Coal-plaî*.-Four-fifths of these
Fossils identified with European Specie3. - Carboniferous
Flora of the United States.

ABovF, the granite, clay-slate, quartzite, and Silurian

formations of Nova Scotia., there occur, in the north-

ern part of the peninsula, as stated in the last
chapter., stra.ta referable to the carboniferous group,

oecùpyincr very extensive tracts, and resting uncon-
formably on the rocks of the older series. They may

be diviàed into three formations; the m--iddle ote,
comprising the productive coal-measures, agreeing

precisely with those of Europe in their lithologgrical

characters and orgganic remains; an upper one, com-
posed of sandstone and shale with fossil plants, but
without coal; and a lower carboniferous group,

chiefly made up of red sandistène and red marl, with

subordinate beds of gypsum. and marine limestone.
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In this lower series tliere are also occasionally some

beds of shale with plants, and,'.some coal-grits, and

thin seams of impure coal.

A variety of opinions have been éntertained re-

specting the true age and position of the lut-men-

tioned or gypsiferous formation, which has been

generally presumed to be newer than the coal,-by

some referred'to the New Red sandstone, and even

thoualit to overlie the coal-measures unconformably.

Immediately after my return.- .-to- England, I commu-

nicated to th"eolocrical--Society my opinion; Ist,

that the gypsiferous formation, with its accompany-

inc fossiliferous -limestone-s,, is a true member of the

Carboniferous group; -Qdly, that its position is below

the productive coal-measures.*

I shàll now, give. some account of these middle or

productive coal-measures, whieh contain valuable

seanig of bituminous coal, at vgious places, especially

near Pictou. 1 was particularly. desirous, before 1

left Engrland, of examining the numerous- fossil trees

alluded to by Dr. Gesner as imbedded in àn upright

posture at many different levels in the cliffs of the

South Joggins, near Minudie. These eliffs belonom

to the Cumberland coal field, on the southern shores

of a branch of the Bay of Fundy, called the Chig-

See Proceedinfrs of Geol. Soc., vol. iv. p. 184. 1843.

5
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necto Channel, which divides part of New Brunswick
frolm Nova Scotia. 'The first allusion to the trees
which I have met with, is that published in 1829 by

Mr. Richard Brown, in Halyburton's Nova Scotia,
and.he attributed their fossilisation to the inundation

of the groun'd on which the forests stood. 1 felt con-
vinced that, if 1 could verify the accounts of which I
had read, of the superposition of so, many different

tiers of trees, each representing forests which grew in
succession on the same àrea, one above the other;
and if I could prove at the same time, their con-
nexion with seams of coal, it Would go farther than

any facts yet recorded to confirm the theory that
coal in general is derived from, vegetables produced
on the spots where the carbonaceous matter is now
stored up in the earth.

At Wolfvîlle I hired a schooner., which soon car.
ried us acres the Basin of Mines to Parrsborough.
M'e had a side wind, and the deck was inclined at
about an angle of 45', in spite. of which we admired
a spiendid view of the-coast, and the range of basaltic
rocks whi*ch extend from Cape Blomidon to Cape
Split. -At Parrsborough 1 was joined by Dr. Gesner,
who had come expressly from, New Brunswick to
meet me; and we wer4 together to, Minudie, a
thriving village, where we were hospitably received

by the chief proprietor and owner of the land, and of
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many of those-fertile flats of red mud before described,eý'-1

which he has redeemed from the sea,

From Minudie, a range of perpendicular clifs ee-

tends in a south-westerly direction along the southern

À shore of what is commonly called the Chignecto
Channel. The general dip of the beds is southerly,

and the lowest strata near Minudie consist of beds of

red sandistone, with some limestone and gypsum, a, b,

fiope 18. The section is then very obscure for about

three miles, or from, b to, c, the rocks consisting

chiefly of red sandstone and red mail, after whiîch, at

c, blue grits are seen, inclined to the S.S.W. at an

angle of 27' afordinop an excellent grindstone, and

attaining a thickness of forty-four feet. These beds

are succeeded to, the south by a vast series of newer

and conformable strata., all dipping the sanie way,

and, for the first three miles which I examined, in-

clined nearly at the sûme angle, upon an average

about 240 S. S.W. Within this space, or between d
and g, all. the upright trees hitherto found occur;

but the same set of strata is still continuous, wîth a

gradually lessening dip, many miles farther to the

south.

If we assign. a thickness of four or :âve miles to

this regular successio à of carboniferous strata, which,

as I shall afterwards show, must have been originally

J quite horizontal, our estimate will probably be rather

.3
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under than over the mark. For the first mile south
of the grindâtones, or from c to d5 1 observed no coal
in the eliffs, after which the first of the upright trees
appears at d, at the distance of about six miles from,
Min*udie. Then lollowed a series.of coal-bearing

strata, consisting of white freestone, bit - s shale,
micaceous sandstone, sandy clays, blue shale, and

clays withý and without nodules of ironstone, all re-
sembling the carboniférous rocks of Europe. They
occupy a range of coast about two miles long, the

vertical height of the eliffs beinop from. 150 to 200
feet; and about nineteen seams of coal have been
met with, whieh vary in thickness from two inches

to four feet. At low tide., we had not only the ad-

vantage of beholdinom a fine exposure of the edges of

these beds in the vertical precipices, but also a hori-

zontal section, of the same on the beach at our feet.

The beds througrh which erect trees, or rather, the
trunks of trees, placed at right anc 0

C ,les t ' the Planes
of stratification, axe traceable,' have a thickness of
about 2500 feet; and no deception can arise from,
the repetition of the same beds owinom to shifts or
faults; the section being unbroken, and the rocks,
with the exception of'their dip, being quite undis-
turbed. The first of the upright treès which. 1 saw,

in the strata d, fig. 18.5 is represented in the enlarged-
section, fig. 19. - No part of the original plant is pre-
served except the bark, whieh forms a tube of pure

a
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bituminous coal, filled with und, clay, and other de-

posits, now forming a solid internal cylinder without

traces of organic, structure. The bark is a quarter

of an inch thick, marked externally with irregular

longitudinal ridges and furrows, without leaf-scars,

and therefore not resembling the regular flutings of

SigillariS, but agreeing exactly with the description

of those vertical trees which. are found- at * Dixonfold,

on the Bolton railway, of which Messrs. Hawkshaw

and Bowman bave given an excellent account in the

Proccedings of the Geological Society.* On com-

parinom Mr. Hawkshaw's drawings of the ýBritish

foissils, in the library of the Geologirü Society, as

well as a specimen of one of the Dixonfold trees pre-

sented by to their museum, with portions of thé

bark brought by me from, Nova Scotia, 1 have no

hesitation in declaring them to, be identical.

The diameter of the tree, a. b, fig. 19., was fourteen

inches at the top and sixteen inches at the bottora,

its height five feet eight Miches. The strata in the

interior of the tree consisted of a series entirely
different from those on the outside. The lowest of

the three o uter beds whieh it traversed consisted of

purplish and blue shale, c, fig. 19., two feet thick,

above whieh was sandstone, d, one foot thick., and

above this clay, e, two feet eight inche& In the

* London, 1839-40; vol. iii. pp. 139. 270.

1
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interior, on the other hand, were nine diistinet layers

of different composition: at the bottom, shale four

inches; then, in' the awending series, sanàtone one

foot, shale four incheo, sandstone four inches, shale

eleven inches, clay with nodules of ironstone, f,
two inches, pure élay two -feet, sandstone three

inches, and, lastly, clay four inche's.
Mr. Bowman has explained in the Manchester

Transactions the causes of the frequent want of cor-

respondence in the strata enclosing a buried tree,

and the layers, of mud'and sand accumulated in the

interior, which, vary according to the more or leu

turbid state of the water at, the periods when the

trunk decayed and became hollow, and according to,
the height to which it was prolonged upwards in the

air or water after it began to be imbedded. externally

in sedinient, and various other accidents It is not,

uncommon to observe in Nova Scotia, as in England,

that the layers of matter in the inside are fewer than

those without. Thus, a " pipe " or cylinder of pure

white- sandstone, representing the interior of a fossil

tree, will sometimes intersect numeroùs alternations

of shale and sandstone. In some of the layers in the

inside of the trunk, a, b, fig. -19., and in other trees

in this line of clifs, 1 saw leaves of ferns and frag-

ments of'plants which. had fallen in together with

the sediment.
Continuing my survey, I found the second of the

m

m
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erect trees, e. fig. 18., or a, fig. 2 1., separated from, the

firist, or from a, b, fig. 19., by a considerable mass of

shale and sandstone. This second trunk was about

nine feet in length, traversing various strata, and eut

off at thç top by a layer of clay two feet thick, on

whieh rested a à eam, of coal, b..., fig. 2 Ls one foot thick.

This coal formeà a foundation on 'hich stood two

large trees, c and d, fig. 21..y about five yards apart,

each about two and a half feet in; diameter and fourteen

feet long,'both enlarging downwards, and one of

them, d, bulging considerabIy at the base. The beds

through whieh they pass consist of shale and ' sand-

stone. The eliff was too precipitous to allow me to

discover any commencement of roots, but the bottom

of the trunks seemed to,,- touch the subjacent coal.

Abové these trees were beds bituminous sbale

and clays with Stigmaria, ten/feet thick, on which

rested another bed of coal, e. one foot thick, and this

coal supp'oý"rted two trees, f, g, each eleven, feet

high, and sixty yards apart. They appeared to have

grown on the coal, e. One of these, about two feet

in diameter, preserved nearly the same size fÉom top

to boitom, while*.the other, whieh was about fourteen

inches in diameter at the top, enlar-ged visibly at the

base. The irregular furrows of the bark were an'*'inch

and half one from, the other. The tops of thesè frees

were eut off by a bed of clay, on wh.ich rested the m in
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scam of the South Joggins co-al, four feet thick,
above which is another succession of strata,, very

similar to those already deséribed, with occasional
thin seams of coal, and with vertical trees at five or

six different, levels.
I observed in aR at least seventeen of these upright,

trunks, but in no instance did I see any one of them
intersecting a layer of coal, however thin, nor did L

find any one of thern, terminating downwards in sand-
stone, but always in coal or shale. Their usual height

was from *six to, eight feet, bùt one which was more
than a hundred feet above'the beach, and which 1 cou4d
not appioach f o measure, seemed to be twenty-five

feet higgh, and four feet in diameter, with a con-
siderable bulge at the base.- They all appear ta be
of one species, the rugosities on the surface producing
the effect of a rudely-fluted column, and they were
placed very accurately at right angles to, the planes
of stratification. I foû7nd numerous flattened trunks
of larg ars

ge SigillariS with their flutincys and leaf-sc'
ý , e

in the shaJes, but none Of them resembled theerect,
trees with their irregularly fu)rrowed exterior.

StigmariS are abundant in the argillaceous sand-
44býL

stones of these "' ebal-measures, often with their leaves
attached, and spreading regularly in gll directionsC

from the stem. It commonl happen's hére, as iny
Europ%, that, when this pla .'nt occurs in sandstone,

none of its --leaf-like processes (or rootlets?) are

MW
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attached, but I saw one remarkable exception in
strata of micaceous sandstone, between the site of
the upright tree represented in fig. 19. and those
given in fige- 2 1 0 - The stem was about four inches

thick (sée fig. 20.); and it traversed obliquely several
layers of fine white micaceous sandstone two feet in
vertical thickness. Mr., Binney of Manchester' seems
now to have proved that these StigmariS are really
the roots of Sigillaria, by Énding them actually pro-
ceeding from the bottoms or stools of the trunks» of

SigillariS which occur erect in the British Coal-
measures. We may therefore conclude that the

dome-shaped maiss represented by Messrs. Lindley
and Hutton in theïr Fossil Flora., pl. 31., and figured
by -Dr. Buckland in his Bridgewater Treatise,
pl. 5 6. vol 'w u., was nothing more or lesé than a sec
tion of the stump of a fossil Sigillaria, from which
the roota extended in all directions through the
ancient soil. It should be remembéred that M.
Adolphe Brongniart, when he obtained from Autun
the first and only example yet discovered of a Sigil-
laria exhibiting internal structure, pronouneed it to,
agree so, nearly with Stigman'a. that he inferred on

botanical considerations alone, that both must belong
to the same plant, and that the St* na was proý-,
bably the root. In some of the specimens of the
latter plant obtained in - Novà Seotia, and eut Mi thin
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slices so as to transmit light, the'woody fibre of the
intérnal cylinder s'rrounding the axis from. which

the pith has disappeared, shows, under the microscope,
the vascular tissue, and the fern-like or eamlariform.
vessels, whieh are so, conspicuous in Eu'ropean Stig-

marim. By aid of the silicified fossil from, Autun,
M. Ad. Brongniart has been enabled to demonstrate
that this structure, or the scalariform, vesse% so
distinguishing a character of the living Ferns and

some other cryptogamous plants, is united in Sioil'
laria with rings of growth peculiar to dicotyledonous

trees, so that we have here, in thIs extinct, genus, a
link between .clams of plants standing widely apart
from each other in the arrangement of existing vege-
tables.

I have stated that I counted seventeen' upright
trees in the strata of the South Joggins, and I
was assured by Dr.'Gesner, and by residentz at

Minudie, that other and diferent individuals were
exposed a fe'w years ago ; the action of the tides of
the Bay of Fundy being so destructive as continually
to, undermine and swee away the whole face of the
élifs, so that a new crop of fossils is laid open to
view every three or four years. I saw the erect

trees at more than ten distinct levels, one above the
other; they extend over a space from, two or three
miles from, north to -south., and more than twice that

m
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distance from east to west, as I am informed by
Dr. Gesner, who has explored the banks of streams in-
tersecting this coal-field. For the names of Sigillar*m.

Lepidodendra, Ferns, and Calamites coll'ected by me in
the clifs of the South Joopjins, and in other coal-

measure's of Nova Scotia, 1 refer to the list given at
the end of this chapter, calling- the reader's attention
to the extraordinary amount of specific identity in
fossils so widely separated from each other in their
'le habitations." It appears that, out of forty-eight

species, without enumerating the different kinds of

Stigmaria, which agpree perfectly with the varieties
found in England, there are no less than thirty-seven
which bave been identified. The greater part of

the remaining eleven might perhaps have been found
to agree with known European fossils, had not most
of the specimens been in too imperfect a state to

admit'6f close comparison.
Out offiffy three species obtained by me from the

coal-fields of the United States, ( almost all of them
from Pennsylyania, Maryland and Ohio,) 1 have been

able to identify thirty-fivt with European fossils,
chiefly species found in Great Britain. Of the re-

maining eighteen, only four can be said to be peculiar
forms, the other- fourteen being all closely allied

species, or geographical representatives of Europeane,
coal plantes. When it is considered that all the
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genera of these fossils are likewise common to North
America and Europe, we seem entitled to declare,

that so great a degree of uniformity in the flora 'of
regions equally remote is without parallel, whether
in the other ancient strâa or in the geographical
distribution of plants, in the present condition of the
globe.

Continuing our gurvey of the cliffs of the South
jocrgins, we observe, not far above the uppermostCo

coal-seams with vertical trecs, or, g, fig. 18., two
strata, h. i, perhaps of freshwater or estuary origin,
composed of black calcareo-bituminous shale, chiéfly

made up of 'compressed shells, of two species of
Modiola and two kinds of Cypris. Above these
beds are innumerable strata of red sandstone or

shale, without coal-seams, and with few or no fos-
sils, on which it will be unnecessary to dwell.

Màny curious conclusions may be deduced from
the facts above enumerated.

Ist. The erect positïon of the trees, and fheir per-
pendicularity to the planes of stratifiéation, imply
that a thickness of several thousand feet of strata,,

now uniformly inclined at an ample of 24', were
deposited originally in a horizontal position. But

for the existence of the uprigpht trees it might have

been conjectured, that the beds of sand and mud had

beeri thrown dox.ý-n at first on a slopincr bank-, as

m
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sometimes happens in the eue of gravel and coarse

sand. But, if we are compelled to assÙme the ori-

ginal horizontality of beds 2500 feet thick, through

which the erèct treée are dispersed, we can bardly

avoid extending the same inference to the greater re

part of the strata above and below -them. It by no .1fo

means follows that a sea four or five ' iles deep wào St

filled up with sand and sediment. On the contrary$,&

repeated subsidences, such.as-ge required to explainýl
the successive submergence of so many forests which e

grew one above the other, may have enabled this
enormous accumulation of strata to-bave taken place

in a sea of moderate depth. to

Secondly. The evidence of the growth of more' than ta

ten forests of fossil trèes superimposed one upon the th

other prepares us to admit more willi-ngly the in

opinion, that the Stigmariavýith its root;-Iike processes a

was really the root of a terrestrial plant fossilised T

in situ. Yet, if we embrace thiis opinion, it follows b

that all the innumerable underclays'with Stigmari-a a

in North America and Europe, which 1 have aHuded e
to at pp. 62. and 84. Vol. I., and p. 18. VoL IL, &c., are w
indications of an equal number of soils, whether of a
dry land or freshwater marshes, which supported a
growth of timber, and were then submerged. If
this be true, and the conclusion seems inevitable, th
the phenomenon of the upright trees in Nova Seotia,
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e marvellous as it may be, ý-shrink8 into insignificance
by comparison.

At the same- time, it is quite intelligible, that we

should find hundreds of eues where the soil h9s
r remaïned with the roots ýfixed in their original matrix

.'for one,-instance wheré the trunk hm con'tinued to
3 stand erect after submergence. Many favourable

circumstances must concur, to, allow of such an
exception to We general rule. There must, 'for

example, be an absence of waves and currents of
sufficient strength to looàen and overturn the trçes,,
and the water must be charged with sediment reâdy
to.envelope the plants before they havelad time to-
tally to decay. I have shown (p. 164. Vol. 1.) Iliat on

the coast of S. arolina and Georgia the land bas sunk
in mode mes at

in is., and th buried trees are occasion-
a-ly found in str'ata containing shellspf recent species.
The -formation of low islands of sànd of the shore,
breakinom the force of the Atlaniic, -bas probably
allowed,ý.many these trees near the mouths of

estuaries to continue erect under water, until they
were silted up and presérved. Similar - low islands

and sandbanks skirt nearly the whole of the eastern
coast- of the United States, and may assist the
geologgist in explaining, some of the phenomena of
the Carboniferous. Period, especially the mmner in
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which superficial beds of vegetable matter, as ivell as
upriçrht trees, escaped the deinudincr forces.

Thirdly. It lias been objected to the theory whieliit
refers theý oricrin of seams of pure coal to plants
which Crrew on the exact spaces where we now find

coal, that the surfaces of ancient continents and
islands ought to undulate lik-e those we now inhabit.

Where, they ask, are the sigrns of hills and valleys,
an d -those river-channels which eut through deltas?
These apparent difliculties will, I think, be removed,

if we reflect' that the fossilisation of successive
forests presupposes both the subsidence of the oTound
and the deposition of sediment -going on simulta-

neously. If so, the accumulation of mud and sand
furnishes us with the levellino, power required, and,
had there been extensive denudation -capable of pro-

ducing valleys, it could readily have swept away all
the coal. In regard to ancient river-courses, the
late Mr. Buddle offen assured me, that lie had in
many places met with them. in the coal-fields of the

North- of England, and he has given à* detailed
account, of one which intersected a seam of coal in
the Forest of Dean. Even in thes'e cases, however,
the general evenness, of the surface is immediately
restored by a new sinking of the delta, and the depo-
sition of fresh sedinient, so that the succeeding seam
of coal bas grdwn-on as perfectly flat a surface as if
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there had been no partial destruction of the beds
below.

If it be ob ected that, according to the analogy of

recent subterranean movements, some areas ought to
have sunk down at a more rapid rate than others,
producing- irregularities in the ancient level of the
dry land, we reply, that there are abundant proofs in
the arrangement of the carboniferous strata, that
the amount of local subsidence was actually not uni-

form. Mr. Bowman has clearly pointed out, Ïhat
the wedge-shaped or lenticular masses of sandstone
and shaïe, which sometimes intervene between the
upper and lower portions of a seam of coal, are the
natural result of such inequalities in the downward

movement. In those areas which sink so fast as to
be submerged, the growth of terrestrial plants is

suddenly arrested, and the depressed region becomes
the receptacle of sediment, until its level is ag
raised. Then the growth of the former vegetation
is resumed, and the result is, the intercalation of
strata for a certain space between two beds of coal,
whieh unite and become one, iîthey are followed to
a certain distance in every direction.

In our excursion to the fossil trees, Dr. Gesner
and I were joined by several volunteers, some of

whom separated from us on their way home. 1
asked a cottager, whether he h seen theni pass.

VOL. il. K
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He said, that 41 a party of Jogginers on horseback
had come by his house half an hour before." As I

had heard of a North Joggins on the other side of
the bay, I asked whether there was any meaning in
this term. He immediately pointed to the àalient
and retirinom angles of the cliffs, observing, el You see
that they jog in and jog out."

The coal--field of Pictou, the only one in Nova
Seotia where a large quantit-y of this valuable mine-

ral has been worked, lies about a hundred miles to
the eastward of the Cumberland or Minudie coal-
measures. An examination of the strata of the

Albion Mines, near Pictou, convinced me that the
coal-bearing formation there is the equivalent of that

already described, although it may be impossible to
identify the diffirent strata in detail. They contain
the same fossil plants, and similar shales, with the
same species of Modiola and Cypris, as at the South

Joggins. At the latter place, the largest seam. is
only four feet thick, whereas that at the Albion
mines is estimated at thirteen yards in thickness. In
both localities there is a vast series of beds of red
sandstone and red marl, with limestone and gypsum

underlying the principal coal-seams, and an enor-
mous thickness of sandstones and shales, without
coal, above them.

The only'spot in the Pictou coal-field where plants
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have been observed in an erect position is at Dick-

sonis MiRs, a mile and a quarter we ' of Pictou.

Here, a bed of upright Calamites was discovered by
Mr. J. W. Dawson, with whom ' I visited the locality.

But the section in 1842 was almost entirely con-

cealed by water. The strata consisted of red and

grey sandstones and shales, with limbedded fern

leaves, and numerous fragments of Calamites and

Sternbergia. The sandstone in which, the upright

Calamites were enveloped was about ten feet thi.ck,

and all these terminated downwards at the same

level., where the sandstone joined a layer .of couse

grey limestone with pebbles. The tops of the

Calamites were broken off at different heights, where

the grit became coarser. Mr. Dawson states that

he observed in the same bed, in a prostrate position,

a lepidodendron, with leaves and lepidostrobi attached

to its branches.'

Since my excursion to Nova Seotia, I have ex-
amined the French coal-field, of St. Etienne near

Lyons, where M. Alexandre Brongniart first de-

seribed a great bed of erect Calamites, inclosed in
sandstone, whieh he believed to have grown where

they have become fossil. The section of the beds
of which he published a drawing, representing the
erect fossil stems, has been since entirely de-
stroyed by the quarrying away of the sandstone,

X 2
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but I obtained so much evidence, in 1843, of the
occurrence of various upright trees, SigillariS and

others, at different levels in thesame coqI formation,
as to incline me fully to believe M. Alex. Bron- 0

gniart's conclusions, and to retract the objections I
formerly urged against his inferences, on the ground

of the different heights at which the Calamites
terminated downwards.* This may perhaps -be

explained by a slight obliquity in the direction of a

the trunks, or a want of perpendicularity in the
vertical face of the cliffis to the planes of stra-
tification.

The following list of plants comprises several
species whieh 1 did not meet with* in Nova Scotia,

but whieh occur in the neighbouring island of Cape
Breton, and were presented, at diffièrent times, to
me and to the Geological Society, by Mr. ]Richard
Brown. For several specimens from Nova Scotia
1 have been indebted to Mr. J. W. Dawson, of
Pictou, and to, Mr. Alison, F. G. S. 1 have also

included in the catalogue one or two fossils from
the New Brunswick coal-field (which may be con.
sidered as another part of 'that near Minudie)

presented to the Geological Society by Mr. Hen-
wood.

* See Elements of Geol., vol. ii. P. 137.

mVPM
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In determining the specifie characters and names,

I have been principally indebted to Mr. Samuel
Woodward, of the Geological Society, who has'been
occasionally assisted by Mr. Morris, and I have re-
ferred, in some points of difficulty, to M. Adolphe
Brongniart. After the list was completed, it was
revised, so far as relates to the- ferns,. by Mr. Chass,

Bunbury, some of whose corrections have been
adopted, and his cornynents cited.

LIST OF FOSSIL PLANTS FRO'M THE COAL-MEA-

SURES OF NOVA SCOTIA AND CAPE BIRETON.

NAMES OF FOSSM PLANTS.

Flabellaria Sternb.
Fragments of lar 'ge palm-like
leaves, such as are figured by

Sternberom under the naine of Fla-
bellaria, are common in many
British and Continental localities.

2. Cyperites Lindl.
Identical with the grass-like

lenves of C. bicarinata, as far as the
specimens admit of comparison.

3. Trigonocarpum Brongn.
An undescribed and new species

of this genus, so common in the
European coal-fields, was given me
by Mr. Dawson.

4. Artisia approximâta Brong.
This plant (the Sternbergia of

Brong.) is considered by Mr.
Dawes as the cast of the medullary
cavity of stems of trees. Quarterly

Journ. Geol. Soc., No. 1. p. 91.
x 3

LOCALITrES.

Horton Bluff, near
Windsor, - South

Joogins, and Pictou
L"ýn

in Nova Scotia.

Cape Breton.

Pictou.

Pictou and South Jog-
gins, Nova Scotia.
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NAMES OP FOSSIL PLANTS.

5. Asterophyllites, allied to A.
,tuberculata.
Mr. Binney considers the speci--

cimen from Sydney to diflèr froin
A. t * uberculata, but to be identical
with a species found at Man-
chester.

6. A. galioides? Lindl.
British.

7. Sphenophyllum Schlotthei-
mii ? Broýng.
A common British coal-plant, of

which 1 found only one specimen.

Pinnularia capillacea Lindl.
Also British.

9. Lepidophyllum lanceolatum
(LindleyandHutton) t. 7.
fi cr. 3, 4.C
Also British species.

10. Lepidodendron Rhodianum
Sternberg.
Also British.

L. obovatum Sternberg, t. 6.
£ 1. ; Lindley and Kutton,
pl. 19. bis.
Also British.

The L. aculeatum which I found
abundantly associated, with this

in the U. S. coal-fields appears to
Mr:Woodward, not specifically dis-

tinct from L. obovatum.

L. undulatum Sternberg.
This species, also British, was

found by Mr. lienwod in New
Brunswick.

LOCALITIES.

Sydney, Cape Breton.

Pictou, Nova Scotia.

Pictou, Nova Seotia;
Sydney, Cape Bre-'
ton.

Sydney,'Cape Breton.

Pictou, Nova Scotia.

Cape Breton.

Sydney, Cape Breton.

Bathurst, New Bruns-
wick.

m

m

1
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NAMES or POSSIL PLANTS.

13. Lepidodendron elerrans (Lind-
le.y and Hutton.)

Extremely common in the coal-
fields of Noya Scôtia down to the
lower or gypsiférous coal-measures.

14. L. gracile?
Also a British species.

15. L. (new species.)
Not known in Euroke or else-

where; the specimen is in the
Museum of the Geoi. Society.

16. L. In the sam'e fissured state
as L. or natissimum, figured
by Brongniart. *

17. Lycopodites? selaginoides
(Lepidodendron selaginoi-
des Sternberg).

Common in the British and-Bo-
hemian coal-measures.

18. Lepidostrobus,
I met with no species ý m-y'elf in

Nova Scotia, but Mr. Dawson
has observed it associated as in
Europe with Lepidodendron.

19. Sigoillaria Sau]Ei Brong. pl.
151.

- A British species found at Man-
'chester.

20. S. allied to S. Schlotthermu"e
Brong. pl. 152. fig. 4.

21. S. scutellatQý Brong. pl. 163.
fig. 3.
Also British.

Qu(Pre. Same as S. undulata of
Sternberg, tab. 15.

x: 4

LOCAMTIES.

Ilorton and Windq9r,
Nova Scotia; Syd-
ney, Cape Breton.

South JoeLn*n , Nova
Scotia;«I;ape Bre-
ton.

Cape Breton.

South Joggins,. Nova
Scotia.

Cape Breton.

Pictou, Nova Scotia.

Windsor, Nova Seotia;
Sydney, C. B.

South Joeffins. Nova
Scot*a.'Fý '

South Joan-ins Nova
Scotia.
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NAMES OF FOSSIL PLANTS.

22. SigiHaria reniformis Brong.
ple'l 42. Lindley & H. pl. 5 7

and 71,
This British species 1 bave ob-

tained from. Cape Breton in a
decorticated state, and found it

common, with its bark, at Frost-
burg in Mayland.

23. S. organum Lindley & H.
t. 70. Syriogodendron?
Brong.
A British species.

24. Lyginodendron,
1 found various fluted stems

witliout scars in the lower coal for-
mation near Windsor, and else-
where in Nova Scotia. Perhaps
these fossils may be only lower
portions of the stems of SigillariS,
in which the scarsl are obliter-
ated by age and growth.

25. Stimmria ficoides, and nu-
merms varieties.
These seem to -agree well with

the different British kinds, pro-
bably the roots of distinct species
of S1g111ariaý

26. Neuropteris cordata, Brongn.
pl. 64. f. 5. Lindley and
Hutton, 4 1.

Extremely common in the mid-
dle o oductive coal measures of
Nova rotia; aLso British.

s OP CHAP. XXIV.

IX)CALITTES.

Sydney, Cape Breton.

Sydney, Cape Breton.

Nova Seotia, passim.

Dickson"s Mill, Pictou,
Nova Seotia, and
Cape Breton.

27. N. angustifolia, Brongn. L"61. Cape Breton.
£35 4.

Also British.
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28. Neuropteris flexuosa Bronyqn.

The most abundant fern in the
coal-measures of Nova Scotia, the
U. S., aud Europe. Also British.

2 9. N. acutif'olia ? allied to Odon-
topteris minor Brony.n. t.
77.

30. Cyclopteris dilatata? Lindley
and Hutton. See Neuro-
ptcris ingens, t. 91. A.
Quoere, if variety of N. cordata.

The ouiy indication of a Cyclopte-
ris which I have me t with in Nova
Scotia. 1 found the same species at
Pomeroy, Ohio.

3 1. IPecopteris muricata Brongn.-
pl. 95. & 97.1
Perfectly identical with common

British specimens.

32. P. abbreviata Bronyn. p1.
115.
Common British species.

33. P. arborescens Brongn. pL
102.
Aiso British.

34. P. lonchitica Brongn. pl. 84.
The most characterîstic British

species. of Pecopteris iu the coal-
measures.

35. P. pteroides Brongn. pl. 99.

Also British.
IL 5

LOCÂLITIES.

Cape Breton.

Sydney, Cape Breton.

Sydney, Cape Breton.

South Joggyins, and
Dickson's Mill, Pie-
tou; also Bathurst,
New Brunswick.

Cape Breton.

Cape Breton.

South Joggins, Nova
Scotia.

Bathurst, New Bruns-
wick.

a a
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NAMES or POSSIL PLANTS.

36. Pecopteris Squalis -Brongn.
Also, British.

3 7. P.
A remarkable species, with ana-

stomozing veins, resemblinty in this
respect the P. Defrancii of-Bron-
gniart. Mr. Charles Bunbury ob-
serves respecting this species, that
Il its venation is completely reti-
culated, the midrib evanescent,"
and Il it would form the type of a

new genus, standing in the same
relation to Lonchopteris as Neu-

ropteris dom to Pecopteris."'

38. P. Siffimanni Brongn.
pL 96. £ 5.
A single pinna, collected by Mr.

Henwood.

39. P. villosa Brongn. pl. 104.
£3.
Also British.

40. P. Serlii -Brongn. pl. 85.
AI" British-,-

C iteis.
The specu*ne'ns of this genus

scarcely afford satifactory specific
characters to, the botanist, but all

the Nava Scotia fossils agree with
common EuropRm forms from the

coal-measures.

41. C. cannSformis Schlot.

LOCALITIES.

Cape Breton. ,

ý Sydney, CapeBreton.

Bathurst, New Bruns-
wick.

Dickson"s Mill, Nova
scotia.

Sydney, Cape Breton.

South Joggins, Nova
Scotia, and Cape
Breton.

South Jozains. Nova
Scotia.

42. C. Sucko ** Bronwu yn.
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43. C. approxiatus Artis.

44. C. arenaceus? Joeger.

45. C. Steinhaueri Bronyn.

46.

47.

C. dubius Brongn.

C. nodosus Schlot.

48. C. CistW'Brongn.
Also British.

LOCALITIES.

Cap e Breton, Nova

Nova Scotia.

South .Joggins, Nova
Scotia.

Sydney, Cape Breton.

Pictou, and South Jog-
gins, Nova Scotia.

Sydney, Cape Breton.
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CHAPTER XXV.

Loiver Carboniferox? or Gypsiferous Formation of Nora Seotia
- ffly formerly considèred as newer than the productive

Coal. - Determ ination of ils true Age. =Sections near Windsor.

- S"Pposed Reptilian Foolsteps. - Section -' on the Shube-
nacadîe. - Large Masseg of Gypsum. - Tkfir Origin.

poraneous u-1th Xova Seotia Coal Mea-
J' lcanic Action contem

siires. - Limestone ulith Marine Shclls. - Table of Organie
Re-mains of the Carbonferou? Li m*estâne of Nora Scotia and
Island of Cape Breton.

TH,î, productive coal-measures near'!ýlinudie, described

in the last Chapter, may bb regarded as the middle of

the carboniferous series'of Nova Scotia; while the

strata above them, includincr the beds with Modiola, h, i,

(fic. 19. P. 180.), -and the sandstones and shales farther

to the south, in the same region., tocrether with a ëor-

respondincr series near Pictou, and the lower sand-

stone of Prince Edward's Island, ascertained by Mr.

Dawson to contain coal-plants, may be all classed as
the LIpper Carboniferous division, in which no seams

of coal have yet been found. Lastly, we may re-

gard an enormous -mass of - red and brown sandstones

and red marls, thé lower portions of which include

beds of crypsum, and limestones chaqred with marine

shells and corals, as the Lower Carboniferous or
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-eyp8iferous iserieq. In this division grits and shales,
with some true coal plants and some thin seams of

impure coal are occasionally met with.
Before my visit to Nova Scotia, the group last

mentioned had been considered, chiefly, 1 believe,
from its resemblance to the gyp*iferous red mà'rls

above the coal in Europe, as the uppermost forma-
tion in Nova Scotia. Mr. Lorran in his first brief
excursion -in 1841 to the Windsor district, where
the 'beds are greatly disturbed, had little more than
tim e to collect some of the most abundant fossils;
and these, wh(Ùi submitted to several able palS-
ontolocrists, (to M. de Verneuil amoncr others , were

thought to confirm the opinion previously enter-
tained, that the strata were newer than the coal.
17hat eolorrists should at first have arrived at this

result wi*ll Yprise no one who is aware how many
ofthe fossils of our Marrnesian limestoine and coal
resemble each other, or who studies the list giîven at

p. 218., in whieh several species both of shells and
corals fr'm Nova Seo:ia, identical or clo'sely allied to

well-known Permian or Maçi-nesian limestone forms,
are enumerated. By these considerations. my friend
Mr. 'Murchison was induced, in hisAnniversary Ad-

dress to, the Geological. Society of London, in 1843,
to pronounce the ggy psiferous rocks of ' Nova Scotia as
the equivalents in aore of the Permian group of Russia.C
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My first inspection of the country near Windsor,
followed by an examination of the cliffs near Min-
udie, described in the last Chapter, led me to an
qpposite view, . -strenomthened by discussions with Mr.
Richard Brown of Sydney, and Mr. J. W. Dawson
of Pictou, with whoin 1 explored the eliffs of the
East River,-south of the Albion Mines, near Pictou.
I then examined with care, in company witli Messrs.
Dawson and Duncan, the fine section laid open in
the cliffs of the Shubenacadie, a river which inter-
sects Noya Scotia fýom. south to north, cutting
throucrh- the gypsiferous strata for a distance of

twenty miles. Lastly, I had an opportunity of
studying at my leisure in., London the fossils col-

lected from, various locâlities, and I had then no
longer any hesitation in announcing to the Geo-
loçrical Society'my conviction, that the gypsiferous
strata were older than the productive coal-measures,
whether of the South Jogmgins or of Pictou. 1 also

stated at the same time my opinion that I considered
them as constitutincr a lower member of the Car-
boniferous group, containinom fossil plants of the

coal, with sheUs and corals of the carboniferous
limestone.

Mr. Richard Brown, after our meeting at the
Albion Mines in 1842, kindly undertook, at my
request, to make a re-examination of part of Cape
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Breton, and the result was published in a letter,
dated October 20. 1843, addressed to me*, in which,

*this experienced observer declared that he had been
able Il to confirm my views as to the relative age
of the coal and gypsum," and that the crypsiferous
strata of Cape Breton, actrecl*nrr in character with
those of Nova Scotia, were inferior in position

to the productive coal-measures of Sydney. Mr.
Dawson also, soon affer my visit, published several

memoirs on the neichbourhood of Pictou and the
northern parts of Nova Scotia, in which he adopted
and extended the same views. Mr. Lorran, after

seeinom my fossils and sections, and examinincr in
1844 the cliffs near Minudie, and at the South

Joggins, which he had not seen on bis first visit to,
Nova Scotia, communicated'to me bis opinion that
the jogypsum. and accompanying marine limestones,
(in which. he found several of the characteristic
fosÈils of Windsor,) and the red sandstones near

Minudie, were older than the productive coal-mea-
sures. Dr. Gesner, however, bas not abandoned the
opinion at Which, he had previously arrived on this
point, havingp recently, in a' letter addressed to the
President of the Geolocrical, Society, and read May,
1845, declared bis belief that the true order of super-

See Quarterly Journal of the Geological Society of'
London," Nolb I. p. 23.
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position is not as 1 have represented it, and that
other eologists have been misled by me.9 c 

-As this question affects the geological structure of
a large portion of Nova Scotia, I shall give a brief
outline of the data which favour the classification I
have proposed. In the first place, I found every-

where that the gypsiferous formations were much
more. disturbed than those strata which I have called
the Middle and Upper coal-measures, and that their

outerop was always nearer to the region occupied
by the older rocks, whether Silurian or Metamorphie.
Thus, for example, if we pass from the granitic
mountains and older slates" of the Cobequid Ilills to

the coal of the South Jocropins, we find the gypsum
and limestone nearest the Hills: or, if we descend
the East River, we pass from the Silurian strata,
cross the region in which limestones and gypsums
occur, and then come to the coal-measures of the
Albion Mines. Mr. Richard Brown has shown, in
the Memoir above cited, that the same arrangement
holds çrood in Ca 'e Breton. Secondly, the regular
dip of all the beds seen near Minudie (see section
above, p. 180.) would carry the strata to which. the
limestone and gypsum are subordinate under the
workable coal of the South Joçrcy*ns. Thirdly ge-

oloomists before and since my visit, who have carefully
examined the East River, south of Pictou, ineludinom
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Mr. Logan, are agreed that the sandstones and marine
limestones, some of them having an oolitic structure,

occurring to the south of the Albion Mines, are older

than the coal of those mines. Now I found that
most of the fossils of those -limestones agreed with

shells and e6îals obtained by me in the, limestones near
lVindsor, or in those of the Shubenacadie, accompany-

in& the principal masses of gypsum'. Fourthly, both
in the Windsor district, and on the Shubenacadie, 1
found an intimate association between strata contain-

ina mountain limestone fossils, masses of gypsum, and
coal grits, with Sigillaria and Lepidodéndron, but no
seams of pure coal in this part of the series. Fifthly,
I observed that, in the Pictou rerrion., as well as at
the South-Jorrcrins, the strata which 1 class with Mr.
Dawson as the Upper coal-measures, althouçrh several

thousand feet thick, and respectincr the position of
which above the productive coal fhere is no question,

contain no marine limestones-, or great masses of
gypsum. Sixthly, there is a formation of uncon-

formable red sandstone without fossils, which appears
on the Salmon River six miles--"-above Truro, lyinor
on the edopes of the inclined Carboniferous strata.
In this series of beds no limestone with marine

shells or gypsum have been discovered.
In illustration of the first of these points, namely,

that the gypsiferous rocks occur nearest to the older
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formations, I may Cite, in addition to the Minudie
and Eut River sections already adverted to, the
structure of the first country which I observed near
Windsor. I saw, for example, the gypsum. near the
Halifax Road aliùost in contact with the old slates of
the Ardoise Hills, and afterwards traced the gypsi-
ferous beds of the Saint Croix River up to their

junction, with the older slates. I also found, in going
southwards from, Windsor to a small tributary of the

Avon, on whieh is situated Snides MiR, that the
gypsiferous series incloses, before its junction -%vith
the older rocks, coarse sandstones with a seam, of
impure coal two inches thick, also clay-iron-stone,
and shales with Lepidodendron elégans, but no strata
resembling the productive coal-measures.

I consider the inclined and bént rocks near the
town* of Windsor, consisting of soft red, yellow,,'
and purple marls, with conformable 'h beds of lime-
stone and gypsum, as hiçrher in the series than

the coal-grits above mentioned. In some of these
limestones of Windsor, one of which. having an
oolitic texture occurs near the bridge, and another
on the farm of Belvidere on the Avon, the follow-
ing fossils occur, Terebratula sueata, T. elongata,
two other species of Terébratala, Producta Martini,

P. Lyelli (De Verneuil) Pecten plicatus, Avieula,
-Modiola, allied to .31. Pallasi, Cirrus spiralis,
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Euomphalus hevis, Natica, Fenestella membranacea,
and Ceriopora spongites, almost all of which 1 after-

wards found on the Shubenacadie, and some of them

on the Debert River near Truro, associated with

gypsum, also in strata on the East River, decidedly

lower than the productive coal-measures.

I consider the highly-inclined and curved strata of

Horton Bluff, near Windsor, as affording another

fine section of the Lower Carboniferous series asso-

ciated with the gypsum. In the cliffs here 1 found

Lepidodendra, and other coal plants, and scales- of

fish of the genera Roloptichius and Paleoniseus, both

of them common to the Enclish, coal-measures. Mr.

Locra.n deteCed in the same strata masses of con-

cretionary limestone, which 1 had overlooked, and

which are interesting, as they contain the Terebratula

elongata, Avicula, and other marine fossils identical

with those* of Windsor. He also found, in one of the

ripple-marked slabs'of Horton what appear to be the

impressions of the footsteps of an animal, perhaps a

Reptilian, havinop five claws. There are two of these,

tracks, and they resemblè considerably some footprints,

in the New Red sandstone of Enç,,rland, but, as they

are on a stratum containinop fucoids, and are not very

sharp in their outline, Eke tracks formed above water,

and as there is no series of them, Mr. Owen does, not

féel himself entitled to decide positively on their
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reptilian character.* Mr. Dawson has also found im-
pressions resembling trifid footsteps'in. several, parts
6f the carboniferous serles of Nova Seotia, in ripple-
marked sandstones, so sharp as to imply th-at' they
were not made above water ; but 1 -have not yet been

able to decide that any of them belong to vertebrate
animals.

The gypsiferous strata are best disclosed in the
cliffs which bound the estuary of the Shubenacadie,

for a distance of about 14 miles from. north to south,
or between Fort Ellis and the mouth of the'river,

where they are several thousand feet in thickness.
The rapid tides of the Bay of Fundy continually un-
dermine and sweep away the fallen d étritus at the

base of these cliffs, otherwise the section would soon
be obscured, so rapid. is the disintecrration of the soft

red marls, with which the gr psum and fossiliferous
limestones are interstratified. The general strike
of the beds on the Shubenacadie, as at Windsor, is
nearly east and west., the strata seemincy to have been
first folded into numerous.parallel wrinkles, runnincy
east and west, and then part of these folds tilted at

Dr. A. Kinor has lately published an account in the Pro-
ceedincs of the Académ of Natural Science' of Philadelphia,
Nov. 1844, of footsteps, referable, some of them to birds, others

'to batrachian reptiles, from the true carboniferous strata of
Westmoreland -county, Pennsylvania. - Sillimait',g Journal,
vol. xlviii. p. 343, 1845.
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consider-able angles, sometimes towards the east, and
sometimes to the west, while the rocks were:fissured

iii the direction of their strike, and shifted vertically.
By such complicated movements the strata have been

thrown into the greatest confusion. At the Big

Rock, a mass of gypsum or alabaster of a pure white
colour and no less than 300 yards thick, is exposed
and forms a conspicuous object, in the vertical clif,
and has been followed continuously east and west
for 12 miles through the country. Below it are al-

ternations of anhydrous gypsura with yellow shale

and bituminous limestone. Among the dislocated

strata which alternate with the gypsiferous se.ries,

are three masses consistinom of coal-grit, shale with

lepidode-n-dra, and red sandstone, whieh 1 refer to the

same formation. ý, In five cases where Mr Dawson

and 1 traced the junction, of these sa'ndstones with the

gypsiferous beds, visible only at low water, we found

a line of fault at the point of contact; and one wall

of the fault was in every case formed of gypsum. ;
yet 1 do not, believe that the gypsum. has fàled rents,

for it has all the appearance Of having been an origi-

nal and integral part of the stratified series, formed

Contemporaneously with the beds of red marl and

marine limestone. If we endeavour to account for

the origin of the gypsum by the subsequent conver-

sion of carbonate into sulphate of lime., we encounter

this difficulty, that beds of limestone full of fossils
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are intimately associated with the gypsum and yet

have undergone no alteration. 1 saw nowhere any

pas&age from the one to. the other even at points

where the cr psum and limestone alternate. On the

other hand, there are abundant --roofs in various parts

of Nova Scotia of the intrusion of trappean rocks of

contemporaneous origin with the lower carboniferous

strata, so that 1 have little doubt that the produc-

tion of c; psum. in the carboniferous sea was in-

timately connected wîth volcanic action, whether

in the form of heated vapgurs (or stufas), or of hot,

mineral springs, or any other kind of agency accom-

panyinom submarine igomeous eruptions. To the in-

fluence of these latter I also ascribe the remarkable

mineralogical differeni e between the inferior car-

boniferous rocks of Nova Seotia and those of the

coal-fields of the United-States, whieh are free from.

trappean rocks.

The Crypsum of Nova Seotia when burnt is used for

manure, and is shipped in great quantities for the

U nited States. There are many indications of me-
ý t liferous ores in the rocks of the Shubenacadie, and

the neighbouring districts, and among othfr places,

observed near the mouth of the river and on its left

bank, a limestone called the Black Rock contaim*nct

disseminated. crystals of galena with one of mag-

nesia, copper, lead and cobalt.

The limestones containinc marine shells on the

1
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Shubenacadie occur, 1 st., at a place north of Rose's
Point, about 7,L miles above the mouth of the river;
2dly, at the point called Anthony's Nose, nearly op-
posite, in both cases near beds of gypsum ; 3dly, at Ad-
miral's rock, 4 miles hiçrher up the river, on ils left or-

western bank. One dark bed in the latter locality is
made up entirely of the broken stems of a small
species of encrinus. Some layers at Anthony's Nose
are almost exclusively composed of a small coral,
Ceriopora spongites, Goldf., while in other beds Pro-
ductS are very abundant. The greater number of
species are common to the diffferent limestones of the
Shubenacadie, the district round Windsor and that
of Brookfield, a locality 8 or 9 miles to the east of
Anthony's Nose, and probably in the strike of that

fossiliferous rock. For a set of fossils from, -the place
last mentioned, énumerated in the list at page 218.,

I was indebted to Mr. Dunean of Truro. The lime-
stone of Gay's River, havincr many sheUs in common
with the above-mentioned rocks, occurs near the out-
crop of the gypsiferous formation, 8 miles south of

Fort Ellis, where the Shubenacadie section above

alluded, to terminates, and near which. older forma-
tions make their appearance.

In addition to the places above mentioned, 1 al2o'

discovered during my tour with Mr. Dawson, to,

whose active operations 1 wu, much indebted, a series

of strata below the bridge on the Debert River, 13
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.miles cast of Truro, consisting of highly inclined beds Nautil,

of red limestone and black slaty limestone, red sand- the Cy
stone., and red marl, in which a large number of the the be,
Windsor shells occurred, together with siome small specieq
bivalves, and a fragment of a Limulus, or a genus from,

intermediate between Limulus and Trilobite, resem- ompha
bling tliat of the coal-measures of Colebrook Dale, Isocar,

figured by Mr. Prestwich. -, Wè also saw beds similar Scotie
*ac

to.the above in the district of Onslow, about 12 miles the n
N. E. of the Debert. River bridge, where there is also which
a black slaty limestone, with s ar small bivalve the m
shélls in it, near13

The annexed Table will show in one view the brana
fossils of the various localities of the gypsiferous 'Mr. 1
limestone of Nova Seotia, together with a few others

from Cape Breton, decidedly of the same formation, t 0 JI,
which * 1 received from Mr. Richard Brown and Mr. Lo"a
James Dawson. Mention is made in the Table of that 1
the çreological position, -when known of the same -
species in other countries. 1 am indebted to M. de has ý
Verneuil for the determination of the greater part of. Yorl
the shelb. On considering this table we shall not Tabl
hesitate to pronounce the gypsiferous formation of resul
Nova Scotia to be a member of the carboniférous fore

group, instead of the trinssie *or magnesian lime- witb
stone formation to both of which it had been seve- dror

rally conjectured to be4b". The presence of the, spec
genera Orthoceras, represented by ,two species, the V

m



Nautiluis and Conu1aria, the Limulus or Tribolite, and
the Cyathophyllum. arc apposed to the opinion that

the beds are... newer than the coal. The followincr

species are either identical or scarcely d.ist ingu isli able

from. well -nown. mountain liméstone, fossils; En-
omphalus loevis, Pileopsis vetustus, Pecten plicatus,

Isocardîa unioniformis, Phil. Producta P.
Scotica ? The Ceriopora sponcrites also occurs in

the. mountain limestone of Ireland ; and the coral

which has been compared to Retepora.,flustracea of

the marrnesian limestone is not the same, but more

nearly allibd to if not identical with FenestelLa mem-

branacea of the mountain- limestone, accordim-r to

Mr. E. Forbes. The abundance of this coral and threc

shells, namely, Terebratiila elongata, ýlIodiolaý allied

to JI. Pallasi, and Avicula antiqua, brourtht by '.\Ir.

Lorran from Windsor, -first led to the presumptio.

that the crypsiferous beds were newer than the coal

but ýJ. de Verneuil now inforins nie that T. eloncrata

has also been found in the inountain limestone of

Yorksll're. The other genera, mentioned in the

Table accord well with. the Carboniferous fauna, a

result whieh we might expect from the association be-

fore mentioned of the Gypsiferous marine Limestone

with sandstones and shales, containing Lepidoden-

dron elecrans. It will bc szeen, that the agreement of

species from. various and offen distant localities is

VOL. Il. L

1 CHAP. XXV.

m

OF NOVA SCOTM. 217



m

m

218 LIST OF FOSSILS OF CHAP. XXV.

quite as great as could have been expected, when
we consider the small number of the fossils hitherto

obtained.

LIST OF FOSSILS OF THE LOWER CARBONIFEROUS

OR GYPSIFEROUS FORMATIOY OF NOVA SCOTIA

AND CAPE BRETON.

LOCALMES.

Debert River, near
Truro.

South Jo(yfyins- and1 !pc
PictouN ova Seotia.

South Joggins.

'SAME or

Trilobite or Limulus.

2. Cypris or Cytherina.

3. C -. Sec.ond species.

Nautilus. Brookfiel(4
Allied to N. Leplayi, Demidoff, Scotia-,

and tol.1 bidorsatus, Fischer.
(0 to Warsaw.) A fossil of
the fountain Limestone of Europe.

Nova

5. Cyrtoceras. Windsor, Nova Scot ia.
A genus not known above the

coal.

6. Orthoceras. Brookfield.
Analoglius to 0. Gesneri, Mar-

tin, with longitudinal striS, and
with the syphon betweiCn the centre
and the border.

7. 0 Windsor.
Second species. Larger and dif-

ferent, but specimens imperf;ýct.

8. Conularia. Brookfield, and Gut
New species, (Estinet from C. of Canso, Cape Bre-
quadrisulcate, by size, distance of ton.

striS, and other characters.
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NAME OP FOSSILS. I»CA-LITIES.

9. Littorina ? Gay's R' iver.
Analogous to a Permian Ipecies.

10. Cirrus spiralis (or C. rotun- Windsor.
datus ?)

Enomphaluà 12evis. Windsor.
A fossil also of the Devonian

and Carboniferous formations of
the Eiffel.

12. Natica. Windsor and Gay's
N River, Nova Seotia.s cies, like N. plicistria,

bui rer; found also by De
-V-ëi-ýfteuil in the- Permian rocks of

Russia.

13. Cypricardia. Windsor.
New species, (aff. C. transversa)

fossil in the mountain limestone of
Belgium.

14. Isocardia unioniformis PhiL Brookfield.
A shell of the carboniferous

limestone.

15. Cardiomorpha Archiacana. Windsor.
Found in the coal of Belcrium.

16. Bivalve. Debert River and On-
Numerous impressions, genus slow District, Nova

not determinable, common to se- Seotia,veral localities.

17. C ucullSa. Windsor:.
NIew -species, (aff. C. obtusa i

phil.) 1 -
18. Modiola (aff. M. Pallaqi). Windsor, Brookiie!d,

Like one in Permian formation and Gays River.
of Russia.

19. M ASecond species. Gay*s River.

L
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LOCALITTES.

The Shubenacadie and
Gais River.

Gay's River.

Debert River.

Debert River

Windsor.

Wind-,or, Brookfiel(l.
and Shubenacadie.

Debert River.

N AME OF POSSILS.

20. Avictila antiqua £Ilunst.
In Zechstein of Europe.

21. A --
New species allied to the pre-

cediniv but more gibbous.

22. A
With forty-five narrow ribs.

2,3. A -.

24 & 25. A
Two other species.

26. Pecten plicatus.
Or very analocrous.

27. P - (or Avicula).
Smooth.

28. P Jýl
New species.

29. P -.

Brook-field.

Shubenceadie.

New species, allied to P. gra- l
noms, found in the carboniferous
limestone.

30. Terebratula elongata Schlot. Windsor, Brookfield,
ShubenecadieGay',ý,

Occurs in the Zechstein in Eu- Ri-ver, Debert Ri-
rope, and in the mountain lime- ver, and Cape Bre-
stome of Yorkshire. ton.

3 1. T. sufflata. Windssor, Brookfield,
Shubenacadie, and

QuSre. Gibbous variety of pre- Debert River.
ceding De Verneuil.

32. T Debert River.

Small, like T. diodonta with
sinus.
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LOCALITIES.

Windsor and Shube-
nac ie.

Windsor.

Brookfield.

'NAME OF FOSSILS.

33. T --
With one fold in the sinus.

34. T -.
New species.

.35-. Terebratula.
New species, with sinus reach-

ing very nearly to the beak., very
like one described by Von Buch,
as T. canidea.

36. Spirifer glaber. East River of Pictou,

Fossil of mountain limestone and Cape Breton.

and Zeclistein of Europe.

$37. S. cristatus? Windsor.
Fossil of Encyl'sh magnesian

limestone.

38. S. minimus Soir. Windsor, Brookfield,

Or new species ? A fossil of the Shubenacadie, and

Permian of* Ru.--..-t. Debert River.

39. S. oétoplicatus. Windsor.

Silurian of Europe

40. Producta Martini. Windsor, Brookfield,
Shubenacadie, East

A fossil of the mountain lime.
River of Pictou, and

Stone of Europe. Cq Breton.

41. P. concinna Soir. Cape Breton.

Or allied species; carboniferous
limestone of Europe.

42. P. Lyelli, De Verneuil.
Shell with fine striS, and with

long and slender tubes., the most
characteristic fossil of the lower
carboniférous formation.

Windsor, Ilorton
Bluff, Shubenaca-
die, Gay's River,
Debert River, Min-

udie, and Cape Bre-
ton.
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NA?" or possuâ.

43. Producta Seotim

* Smaller than European, if iden-
tical ; carboniferous limestone,
Europe.

44. P. Sp*ilosa Sow.
QuSre. Var*.' of P. Martini. Car-

boniferous limestone, Europe.

45. P. antiquata de Koninck.
Coal measures, Europe.

46. Encrinu&

4 7. Fenestella membranacea ?
(Retepora membranacea,

Carboniferous 'limestone, Eu-
rOpe.

48. Ceriopora spongites, Gold-
fuss. (pl. 64.)

Eiffel, Silurian, and mountain
limestone, Iréland.

4 9. Favosites ramosa ?

50. Cyathophyllum.

LOCALITIES.

Windsor, Brookfield,
Shubenacadie, East
River of Pictou, and
Cape Breton.

Cape Breton.

Brookfield.

Shubenacadie, and
East River, Pictou.

Windsor, Brookfield,
the Shubenacadie
and -East River,
Pictou.

Windsor and Brook-
field.

Shubenacadie.

Cape Breton.
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CHAPTER XXVI.

Progres.9 and Resourceit of Nova Scotia. -Highland Settler8.-
Timber Dutieg. - Cobequid Hilly. - Confiagration of Forestâ.

-Albion Mines. - Humming Birds. - E8tuary of the Shu-
benacadie. - Skakes cut by Beaverg. -Promotion of Science.

- Social Equality. - Nova Scotians gojng home." - Return
té England.

TIIE day after arrival in Nova Seotia, a feHow-
passenger in the coach ùom Halifax to Windsor, a
native of the country, and who, from small begin-

nings, had acquired a large fortune,,, bore testimony
to the rapid strides which the province had made,
within his recollection, by deplorinom the universal

increase of luxury. - He spoke of the superior sim-
là- Iiis younger days, when the

plicity of numners in
wives and daugmliters of farmers were accustomed to
lide to -church, each on horseback behind their huî3-
bands and fathers, whereu now they were not content
unless they could ride there in their own carnage.

In spite of the large extent of barren and siliceous
soil in the south, and, what is a more serious evil,
those seven or eight months of frôst and snow which
crowd the labours of the agriculturist into so brief a

season,, the resources of this provinceare exdremely
iL 4
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great. They have magnifice n«t harbours and fine
naviaable estuaries, large areas, of the richest soil

gained from the sea, vast supplies of coal and gyp-
sum., and abundance of timber.

ar
Not a few of the most intellicrent and thriving in-

habitants are descended froin loyalists, who fled from
th- United States at the time of the declaration of

independence The picture they drew of the sta-
tionary condition, want of cleanly habits, and igrno-
rance of some of the Highland settlers, in parts of

"\,7ova Scotia and Cape Breton, was discouracring,
and often so hiý ghly coloured as to, be very amusing.

They were described to, me as cropping the newly
cleared ground year after year without manuring it,
till the duncr of their horses and cattle accumulated
round their doors, and becanie, even tu them, an in-
tolerable nuisance. They accordingly pulled down
their log-cabins and removed them to a distance, tiR
severù of their more kno* incr neicrhbours offered to
cart away the dung for a small remuneration. After

time, when the, Hiçr landers, perceived the use to,
which the manure was put, they required those who

removed it to, execute the tazsk gratuitous1y ; and my
informants thought; that the idea might possibly
occur to some of the next creneration of applying the

material to, their own fielde«.
I heard frequent discussions on the present state

ïL, Ï
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of the timber duties both here and in -Canada, and
great was my surprise to find the majority of the

small proprietors, or that class in whose presperity
and succem the strength, of a new colony consists,
rerrretting that the mother country had legislated se

much in their favour. They said that a few large
capitalists and shipowners amassed considerable for-
tunes, (some of them, howéver, losing them again by
over-speculation) and that the political influence of a
few such merchants was naturally greater than that of

a host of small fariners, who could never so effectively
plead their cause to the Government. But, on the
other hand, the labourers enjçraged during the severe

winter, at high pay,'to fell and transport the timber to,
the coast, became invariably a drunken and improvi-
dent set. Another serious mischief accrued to th e

colony froin this traffic: as often as the new settlers
reached the tracts from which the wood had been re-
moved, they found, instead of a cleared region, ready
for cultivation, a dense copsewood or vigorous under-
trrowth of youncr trees, far more expensi«ve to deal

with than the original forest, and, what was worse, all
the best kinds of timber, fit for farm buildings and

other uses, liad been taken awray, having been care-
fully selected for exportation to Great Britain. So
that' while the Ençrlish are submittina to pay an enC 0
hanced price for timber inferior in quality to that of

5
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Norway, the majoritY of the colonists, for whom the
sacrifices are. made, feel no gratitude for the boon.
On the contrary, they complaiù of a monop'ly that
enriches a few timber merchants., at the expense of
the more regular and steady progress of agriculture.

After my visit to the district of Windsor, Cape
Blomidon, and Minudie, I went by Amherst, to the
Cobequid Hills, the nucleus of which consisté of gra-

nite. Their outline,. though rounded and not pictu-
resque., formed a strikincy contrast to that of the low.,L

loncP, flat-topped and uniform. ridges, with straight
intervening valleys, iâto whieh the Cumberland coal-

field near 'Minudie is divided. On tbe highest part
of the Cobeq'*uid Hills, we crossed a fine wild forest
coverincy the crranite, and then, on the southern flanks
of. those hills, I observed clay-slate, eut thTough by

trap dikes. We then went -by Londonderry to
Truro, at the head -of the Bay of Fundy, and from

thence took places for Pictou in an open four-wheeled
vehicle, here termed a waçr,,cron, which carried the

mail. Thé road was eut, through aù endless forest of
fir-wood, parts of whieh had lately suffered much by
conflagrations. These fires often spread for leagues
in the summer scason, and cause great devastation.
The more resinous species of fir, when they have

been heated by the burning of the surroundincrZD
timber, blaze up suddenly when the fire, at last
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reaches them, and are enveloped from top.to bottoni
in brilliant flames, presenting in the night a most

splendid spectacle.
I had arranged with Captain Bayfield, whom I had

not seen for inany years, that we should meet at
Pictou, and the day affer my arrival there, his sur-

veyin(y ship, the Gulnare,'sailed into the harbour. 1
spent a day on board that vessel, and ýye then visited
to(rether the Albion Mines, from whence coal is con-

veyed bya railway to the estuary of the Eaist River,
and there shipped. Mr. Richard Brown, whose able

co--operation in my gqolocrical, inquiries I have before
acknow-ledged, had come from Cape. Breton to nicet

me.. and with him and Mr. Dawson I examined the
eliffs of ýhe East River, accompanied bythe. superin-
tendent of the ,11bion Mines, 'Mr. Poole,, -at whose
house we w'ere most kindly received. Here, during a

week of intense heat, in the beginnincy of August
(1842), 1 was frequently amused by watching the
hummind-birds, beincr à le to approach unperceived,
by aid of a Venetiîan blind, to within a. few inches of
them, while they were on the wincf. They remained

for many seconds poised in the air, while sucking the
flôwers of several elimbers tra'iled to the wall on
the outside of -the window, and * in this position the
head and body appeared motionless, brilliant with
green and <rold plumage, and the wings invisible,

L 6
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owincr to the rapidity of their. motion. The Bound

was somewhat like that of our humming hawk-moths

or sphinges, but louder. When they darted away,

they scemed to emit a flash of brirrht colour. Fol-

lowinry them into the garden, 1 sometimes saw them

perched upon the dry stakes on which peas were

trained, and there plume themselvés. It is won-

derful to reflect on the migrating instinct whieh leads
these minute creatures from the distant Gulf of Flo-

ý'î rida to a country buried constantly under deep snow

for seven or ei(rht months in the year.

Affer leavinçr Pictou, I made an expedition with

Mr. Dawson to the Shuben«acadie (see above, p. 166.),
and at Truro we were join ed by ' Nlr. Duncan, by whose

advice we started at an early liour each morning in a

boat, after the great tidal wave or bore had swept up

the estuary, and were then carried ten, fiffeen, or

twentv miles with great rapidity up the river, after

whieh u the tide ebbed, we came down at our leisure,
landing quietly wherever we pleased, - at various

points where the perpendicular cliffs offered sections

on the riopht or leff bank.

On one oceasion, when I was seated on the trunk

of a faUen tree, on a steep slop*nçy beach about ten

feet above %the level of the river, 1 was warned by
my companion that, before I had finished my sketch,

the tide might float off nie and the tree,, and carry
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botli down to the Bzasin of Mines. Being incredulous,
1 loc;ked at my watch, and observed that the water
remained nearly stationary for the first three minutes,

and thèn, in the next ten, rose about 3 feet,,, after
which it gained very steadily but more slowly, till I
waw obliged to decamp. A strancrer, when he is
looking for shells on the beach at low tide, after the
hot sun bas nearly dried up the sandy mud, may well

be surprised if told that in six hours there will be a
perpendicular column of salt water sixty feet high
over the spot 'on which he stands.

The proprietor of one of the large quarries of
gypsum, on the . Shubenacadie ishowed me some

wooden stakes, dug up a few days before by one of
his labourers froni a considerable depth in a peat bogr.
His men werc persuaded that they were artificially
eut by a tool, and were the relies of aboriginal In-
dians; but havincr been a trappex of beavers in his
younger days, he knew well that they owed their
shape to the teeth of these creatures. We meet with
the skulls and bones of beavers in the fens of Canl-,

brid,çreshire, and elsewhere in England. May not\

some of the old tales of artificially eut wood occur-
ring at great depths in peat and morasses, which
have puzzled many a learned antiquary, admit of

the like explanation ?
1 never travelled in any country where my scien-
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tific pursuits seemed to be better understood, or
were more zealously forwarded, than in Nova Seotia,

although I we ùt there almo"St without letters of in-
troduction.* At Truro, having occasion to go over
a great deaI of ground in different directions, on two
successive days, 1 had employed - two, pair of horsés.
one in the morning, and the other ifi the afternoon.
The postmaster, an entire stracnger to me, declined

to receive payment for them, although 1 pressed him
to do so, sayincr that he heard I was exploring the
country at my own expense, and he wished to, con-

tribute his share towards scientific investigations
undertaken for the publie crood.

We know, on the author'ity of -the author of ç6 Sani
Slick," unless.. he has belied his countrymen., that
some of the Blue Noses (so- called from a kind of

potato which thrivés here in the habit
of settincr a very hi(rh. value, either on their own
time or that of others., To ethis class, 1 pre mé

beloncred the driver of- a stage-coach, who con-
ducted us from Pictou to Truro. Dr,-ýtwi*ng On
the reins of his four horses, he informed us that

there were 'a grent many wild raspberries by the
road--S'Ide, quite ripe, and that he intende'd to get off

and ent soine of them, as there was tieme to spare,
for he should still arrive in Truro bv the appointed'

hour. It is needles-s to &ay that all turned out, as
there was no alternative but to wait in the inside of
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a hot coach, or to pick fruit in the shade. Ilad the
same adventure happened. to a traveller in the United

States, it might have furnished a good text to one
inclined to descant on the inconvenient independence
of manners whieh democratic institutions have a
tendency to mate. Doubtless, the pq1itical and

social circumstances of all new colonies promote a
deçrree of equ-ality whieh influences the manners of
the people. There is here no hereditary aristocracy
-no proprietors who can let their-lands to tenants-

no dominant sect, with the privileges enjoyed by a
church establishment. The sects are too numerous,

and too fairly balanced, to admit of the possibility of

such a policy; and the Baptists, who predominate
greatly in number and position in society, are op-
posed on principle to all ecclesiastical endowments
by the state. The influence of birth and family is

scarcely felt, and the resemblance of the political and

social state of things to that in the United States is

strikincr.
The loncer, indeed, that 1 remained here,.the

ýarger were the deductions 1 found it necessary to

make from those peculiarities that I had imagined,

durincr my sojourn in the United States, to be the

Cenuine'fruits of a republican as contrasted witli

a monarchical constiýutioný - of an American as

distinguished from a British supremacy. They who
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lament the inercased power recently acquired by
the democracy in the United States- meribe to it,
and I believe not without rea8on, the frequent
nýglect* of men of the greatest tale ' nt - and moral
worth, and the power which it (rives to envy, con-

cealing itself under the cloak of a love of equality, to
exclude such citizens from the moet important places
of trust and honour. In our American colonies, on
the other hand, we hear complaint8 that very similar

effects result from the habitual disregard of the
claims of native merit, all poste of hicrh rank and
profit beincr awarded to foreigners, who have not
their hearts in'a country where they are but tem-
porary sojourners. The late revolution in our colo-
mal system, obliging the responsible executive to
command a majority in the colonial parliaments,
must, lit is to bc hoped, remove this cause of dis-
satisfaction.

It is no small object of ambition for a Nova Scotian
to 41, go home," which means to, 114 leave home, and sec
Enc;Ltnd." Howeyer much his curiosity may be gra-
tiÉed by the"tovr, his vanity, as 1 learn from several
confemions, made to me., is often put to, a severe trial.
It is mortifying to be asked in what part of the world
Nova Scotia is situated - to bc complimented on
cc speakinry good English, although an American0 ;D

to be asked 1,1 what excuse can f:Offlibly bc made
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for repudiation to bc forced to explain to one

fellow countr man after another 'Il týat Nova Séotia 4" î
is not one of the United States, but a Briti.9hpro-

vince." 411 this, too, after having prayed loyaHy
every Sunday for Queen Victoria and the Prince of

Wales - after having been so ready to go to war
about the Canadia-n borderers, the New York sym-

pathisers,' the detention *of Macleod, and any other

feud 1,'
Nations know -noý thing of one another most truc

- but unfortunately. in this particular case the ig-
norance is all on one side, for almost every native

of Nova Scotia knows and thinks a great deal about

En(yland. It may, however, console 'the Nova Sco-

tian to reflect, that there are districts in the British

isle-s, far more populous than all his native peninsula,

which the ma 0 ority of the English people have never

heard of, and respecting which, if they were namèd,

few could say whether they spoke (ýaclic, Welsh, or

Irisli, or what form. of religion the greater part of

them professed.
ziuqu.,ýt IS.-We leff Halifax in the steam-ship

Columbia, and in nine days and sixteen hours were

at the pier at Liverpool. Thic was the ninctieth

voyage of the,;;e Halifax steamers across the Atlantic.,
without any loss, and only one case of detention by

putting back for repairs. .ýIs we flew aloncr--in the
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railway carriage between Liverpool and London, my
eye, so long accustomed to the American landiscape,
was struck with the dressy and garden-like appearance

of aU the fields, the absence of weeds, and the neat-
ness of the trim hedgero*s. We pageed only one
unoccupied piece of ground, and it waà covered with

heath, then in full blossom, a plant which we had
'tt seen frorn the time we crossed the Atlantic.

Eiglit hours conveyed us from sea to sea, from the
estuary of the Mersey to that stream which Pope, has
styled "The Father of the British Floods." What-

ever new standard for memuring the comparative
size of rivers I had acquired in my late wanderincys, I

certainly never beheld le the swellincr waters and
alternate ti&es"' of Father Thames with crreater ad-
miration than after this long absence, or was ever
more delighted to find myself once more in the midst
of the flourishincr settlement which has grown up
upon his banks.
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PLATES AND MAPS.

PLATE I.

Bird's-eye View of the Falls of Niagara and adjacent
Country, coloured geologically.

Frontispiece of Vol. I.

I HAVE stated in the second chapter, Vol. I., that
Mr. Bakewell, Jun., son of the distinguished geologist
of that name, gave me his original coloured sketches
of the Niagara district in 1841. He had previously
published an outline of them in some wood-cuts in
" Loudon's Magazine " for 1830, at a time when the
geological structure of the country had not been
worked out as it has since been by the State sur-
veyors- of New York. When I visited the Falls of
Niagara in 1841, I conceived the idea of combining
Mr. Bakewell's pictorial view with a correct geolo-
gical representation of the rocks as determined by Mr.
Hall, whu accompanied me to the Falls. A copy of
the view thus made I sent off in the same year to
the Geological Society, and exhibited another in
illustration of a lecture delivered at Boston in the
autumn.

2.15
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A reference to the sectioun at p. 45. Vol. I., and
to map, Pl. III., and* to the observations made at
p. 93 and 95., Vol. II., will enable the reader to
understand the details exhibited in this view. The
numbers on the right-hand margin from 1 to 6
correspond with those referring to similar colours in
the map of the Niagara district, Pl. III. Vol. J.
p. 30., in which the usual position of North and South
have been reversed, that it might correspond with
the bird's-eye view. In the latter, Lake Erie is seen in
the distance, or to the South, and the river Niagara
flowing out of it. This river at its exit is about 330
feet above Lake Ontario, and has a fall of about one
foot in a mile for the first fifteen miles, until, after

passing the larger or Grand Island, and approaching
Goat Island, it descends rapidly about fifty feet in
less than a mile, and is then thrown down about 165
feet perpendicularly at the Falls. For the dimensions
of these and the ravine, see Vol. I. p. 31.' The river
then flows for seven miles in the ravine with a fall
of 100 feet. The first noteh on the left bank marks
the western side of the whirlpool, where the drift
occurs, described in Vol. II. p. 93., as connected with
the valley of St. David's. The next noteh and pro-
jection, half a mile lower down on the opposite bank,
marks the site of the Devil's Hole (see map, Pl. III.)
where the Bloody Run enters. I have speculated
upon -this-indentation, p. 42. Vol. I., as a spot where
there are clear signs of the great cataract having been -

m
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once situated. About four miles still lower down,
the platform terminates suddenly in the escarpment,
at the base of whieli are seen the towns of Lewiston
and Queenstown, standing on the Medina sandstone,
No. 6., whieh forms the low ground extending for
about seven miles to Lake Ontario, as shown in the

mW Pl. III., the river havincr a fall of only four feet
from Queenstown to its entrance into that lake.

The site of the toýNvn of St. David's is seen-on the
right band side of the bird's-eye yjçw, and 1 have

stated, at p. 95. Vol. 11.5 that the openincr here is re-
presented, for want of more space,'as of small width,

but it. ïs in fact nearly two miles broad at its niouth,
formin(y a stronct contrast to, %Îhe narrowness of the

ravine (about 400 yards wide) froni whieli the Nia-

gara escapes at Queenstown. This remarkable dif-
férence is doubtless connected with the entirely dis-

-tinct mode of origin which I have ascribed to the two

openings, that'of the liarrara having been formed by
the excavating power of the river as it receded, that

of St. David's by the anteeedent denuding action of

the waves of the sea during the upheaval of the land.

The two chapters to whieh this bird"s-eye view

principally- refers are Cli. 2. Vol. - 1. and Ch. 19.
Vol. 11.

a

1
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PLATE ir.

Geologiral Alap of the United States, Canada, ê-c.,
compiled from the State Surveys of the U. S., and
other sources.

Frontispiece of Vol. 11.

The route which I followed through the United
&States and Canada will be found indicated by a
double line or road, and by a white streak througli
the Ohio or Appalachian coal-field, and by a dotted
line where I went by water, on the sea or the lakes.

SECTIONI. Aittlioritieg.

1 have given an alphabetical list on the map itself
of the principal authorities for the geological colour-
inçr of this map, which, althougli very imperfect, will,
it is hoped, be useful, in conveyincr a general idea of
the distributioâ of the principal groÙps of rocks,
especially in that portion of the territory of the
United States in which mo niany admirable State
survevs have been inade under the direction of the

State çrovernments. The manner in which the mal)
lias been composed, and the relative approacli to cor-
rectness-of its several parts, will best bc understmI
by the observations whicli I shall oKr on the sources
of my infonnation, and 1) ' y iny explanation of the
groups of rock represented by dillèrent colours.

MACLURE,

The earliest geolocrical survev' Of î,ýIineriea referred
to in the construction of thé present niap is that
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accompanying Maclure's "Observations on the Geo-
logy of the United States," published at Phila-
delphia in 1817. In this map, ho bas represented,
with great general accuracy, the "Alluvial Plain,"
(see p. 93. Vol. I.) bordering the Atlantic, and ex-
tending from Long Island to Louisiana and Texas.
This plain includes the areas of the tertiary form-
ations represeted on my map. Parallel to the Alluvial
Plain Maclure has described the great "IlHypogene,"
or " primary" district:of the Atlantic Slope (see p. 93.
Vol. I.), and lias indicated its northern extension
over the whole of New Hampshire, and over nearly
all Maine, Vermont, and Connecticut ; he bas also
coloured in the detached mass oceupying the northern

part of the State of New York, between Lakes
Ontario and Champlain. The broad belt of "Pa-
lrozoic rocks" stretching from Lake Champlain
through the Appalaclhian ridges to the river Coosa
in Alabama, and the isolated basin of Rhode Island,
lie has represented under the older epithet of
"Transition." The sandstone of Connecticut and
Pennsylvania, now classed as N w Red sandstone, is
coloured by hiimî as Old Red; whilst, in the ab-

sence of ositivc information respecting the Western
States, he coloured them aill as "Secondary."

BAYFIELD, H. W., Captain R. N.
Thec earliest contribution of this indefatigable

explorer of the geological structure of the northern
parts of Anerica, is contained in a paper on Lake
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Superior, published. in 1929 in theFirst Volume
of the Transactions of the Literary, and Ilistorical
Society of Quebec. In tlii-3 menioir the position and
extent of the sandstone, and ý%,arious trappean and
priniary rocks which surround the lake and compose
its numerous islandswere described from. a careful
personal survey. The representation given on my

map îs taken from a-coloured copy laid, down by
Captain Bayfield for me.

Since 1829, Captain Bayfield, lias explored a great
part of the Lake and River coast betwëen Lake
Superior and the Gulf of St. Lawrence; and in the

present year lie coiniiiuiiicat(- 1 to the Geolo&iCal
Society of Londona, paper 11, On the Junetion of the
Transition and Priiiiary Rocks ()f C'au * ada and La-
brador," in illustration of whých lie prçsented, an ex-
tensive suite of fossils to the Society, and supplied
me with doloured inaps of the district in question.

On these maps lie has taid do.)wn the great recrion
of hyporrene or granitie formations' extendincr froni
Labrador aloncr the northern coast'of the Gulf and
River St. Lawrence fo the northern ,41iores ()f Lakes
Huron and eStil)erior; at intervals «Ktloncr t1-1iý lie
lias traced tJie olde-st Cossiliferous Iiiiiestone (No. 15.)
forining the northern extreriiity ()f Newfotindl,-tnd, the
island of Anticosti, and flie the cilit-

l'incr nias.4 Ï)n 1,oake St. ebâin, inaiiy Poilits 011 they C 
&river St. Lawreiice., abpve and belc)w (JUCI)e(., :s0nie

of'Uie Thousand and t1iclicv, to C..11)ot";s

m

m
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Hlead and the Manitotîlins, wherc itappears to bend
southwar<1 across Like Miehigarn to the Wisconsin
riîver.

From these miaps I have also taken the coast of
Chaleur Bay, Gaspe, the soutlîern shorc of the- St.
Lawrence, and many points in addition to, or c'on-
firmingy the informnation derivcd from other sources.

FE&ATIIERSTONHIAU;II,- G. W.

In bis "1Tour in the Slave States," Mr. F. refers
to bis earlier geologrical surveys made in various parts
of the United States.

From this work, and verbal communications, I
have obtained much valuable information respecting
the Alleghany Mountains, the Arkansas,' and other
Western territories; likewise in regar(l to the line

,of junction of the Primary and Silurian rocks on St.
Pcter's River, Miissouri, and around the Ozark mnoun-
tains. On Mr. F.s authority I have extended the
Cretaeeous coibur for ' a considerable distance along
hoth banks ofothe Arkansas Itiver; and he informs nie
that he has seen the sanie formation characterised by
the ahundance of Exogryra costata extending ail the
way to the sources of the Yellowstone river and

CONRAD, T. A.
MNfr. C. publishedl in 1832, "lFossil Sheils of the

Tcerti.-,rv Foriations of North Americaý," iii whieh
lie allud(es to the extent of these, deposi-t:;. Il

Vol. il. 3M

r

q
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has also kindly presented me with a map of ' Ala-
bama, in which, besides the limits of the Primary
and Silurian districts of North AJabama and Ten-
newee, he has traced out those of a Lower Cretamus
region explored by him, extending from'Tuwdooeà
and Montgomery w the north to Claiborne and.

COIùmbia, where.it, joins and, iz covered up by the
Eocene tertiary.

JACKSONC. T. and ALGER, F.
A inap of the geology of Nova Seotia wag pub-
lished by these authors in 1833, to accompany a

memoir communicated by -them to the American
Academy of Arts and Scienees, vol. L, Cambridge;

in which a tyreat portion. of the lending features of
the structure of the country are exhibited. The first
account of their survey was publi,:hed in Silliman's
Journal of Science for 1828-9.

Dr. Jackson is also, the author of a Report on the
Geologicaland Acrrictiltuml Survey of Rhode Island,

1840. From his mal) it appears that the western
part of the consists entirely of Primary rocks,

which, also forn-i its enstern houndary. Rhode Island
itself, and the bays and islands northwards,. are co-
loured as Greywacke and coal, which I have re-

presented-as Old Red sandstone and coal.
In 184 ' 1 ' and subsequent years I)r. Jackson pub-

li.s:lied*var*ious Relx)rt.-g succecded in 1844 by one
large 4to volume, entitled on 't'lie

Geol()(rv and (-)f tlie Of NCWCu CW



Hampshire." The ' State consistis entirely of Hypoý»
gene and Metamorphic rocks. The non-foigsiliferou8
limestones of Haver Hill and Francisca are the only
additions which, owing to the icholesale groupincr ofC
the rocks in the present map, I have been able to

,,make, beyond the single colour used for the whole
State in Macluresmap.

In the years 1837, 1838, and 1839, Dr. Jacksoïn
published three Reports on the Geology of Maine,
from which it appears that that great region consists
almost entirely of flypogene and Silurian rocks. As
the. latter Éave not yet been subdivided, or re-

ferred to theïr uluivalcnf8 in other States, I have
coloured all the foeeiliferoui; tracts with one tint.

(Nos. 10-13.)

HITCHCOCK , EDWARD.

Professor Hitchcock published his first Report, on
the Geology of Massachusetts in 1833, but the inap
of which, 1 have availed., myself appeared in 1841,
accompanying a newl edition of his Report.

In this, the boundaries of the various met-amor-
phie an(l primary rocks are laid down in great detail.

The small scale of my present map only allows me
to correct the (yeneral outline originally frivén by,
'%laclure.

T.%'Yiýonq R. C. 5 F. G. S.
In NIr. 11all's iii«--il) of the -'ffiddle -ind Westerii

'S of New York, lietates, I)til)li:slie(l in his Geology

243PLATES AND .APSO
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acknowledges hies obligation to ý&. Taylor x)f Phila-n el
delphia for a coloured mal) of the ea.stern part of
Pennsylvania, recordincr his own 'bservations pre-

vious to the year 1834. 1 have ailopted this part
of 1%1r, Hall's mal), and have also hefore nie that of'
NIr. Taylor, publislied iii 1840, ou which, lie laid

down the position and extent of the outlvincr coal

bat3ins on the north-east of the great Appalachian

coal-field.
Mr; Taylor is also the author of modèls to ex-

plain the geologieul -structure of some of the ridges
in the Allerrhanies of Pennsylvanm

]ROGERS, Il. D.
This eminent, geologist publislied in 1839 his

map of the geology of New Jersey, the result of a
State survey "of which I have availed myself. AI-

though the Final Report and map of Pennsylvania,
constructed during another elaborate survey under
the direction of the same geologist, has not yet been
published, and consequently was not directly avail-
able for the present map,,.it is probable that soine of
the information obtained durincr the PennsvIvanian
survey, and mgde publie throuçrh varioùs Reports,
hais found its way into the channels to which I have'
been indebted in the construction of my mal),

Roc.Eits, W. B.

iNfr. Hall ackno- led(re.s - his oblicr 9 t o Mr.
Skide, a ineinber ofthe geologieal corpez ofthe StateC -
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survey of Virginia, so ably conducted by Professor
W. B. Rogers, for the limits of the formations i
Virgrini a, on whiièh Reports have been pubiislied
'from the years 1836 to 1840 by Professor R.

In regard to the newver coai of Eastern Virgrinia,
the rejation of which to thc New Red sandstone was
hinted at by Maclure, Mr. Rog&ers infers from the
fossil plants that it>is of the age of the Oolite. Sec
Paper in Trans. of Assoc. of Amier. GT'ol., 1842,

p. 2 9 8 .0

In Noveinber, 184*2, )r. Owen, the State Geolo -

grist of' Indiana, co)iuiuniicatedl to the Geologricai
Society an important pal>er o>n the Geologyof the

W'estern States, wvithi a large suite of fossils and 'a
ln-ap, wvIich lie îuost liberally ga«-ve mie jennission'to

make use of fo>r titis work, without waitingr for the
p)ublication cfe the original. Ilis map comiprise-ýcs the
wvho1e of the Illinois coal-field, and a considerable
part of the Ohio or Appalachin coal-field. ht coin-
prehiends indeed the geologry cf ail the Western States
watered by the rivers Ohio, Wabash, Illinois, Rock,
Wisconsin, Cumiberland, and Tennessee, lyingr be-
tween 35' and 430 of, north latitude, and 8 10 and 910'
of west longitude. ht includes the states of Illinois,
Indiana, Ohio, KentuckyTnese and the Du-

buque and Minerai Point districts of the territories

of Iowa and Wisonsin. *The observations recordedi
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are the results of numerous excursions in those pro-

vinces, commenced in the year 1834, and continued

to 1841 by Dr. Owen, sometimes alone, at others

accompanied by Dr. Troost and Dr. Locke, the state

geologists respectively of Tennessee and Ohio. The
territory under consideration occupies an area of

about half a million of square miles (Proceedings of

Geol. Soc. of London, November, 1842, Vol. iv.
p. 1.), and meets Mr. Taylor's Survey of the Penn-

sylvanian coal-field on the north-east, and the Cre-

taceous plain described by Conrad and Featherstone-
haugh to the south.

.New York State Survey, 1836-1842.
The State of New York having been divided into

four districts, the geological survey of the first ôf
these, comprehending the southern counties, was as-

signed to Mr. Mather, that of the second or northern

counties to Dr. Emmons, the third district or central

zounties to Mr. Lardnet Vanuxem, and the ~fourth
or western region to Mr. James Hall.

The large map comprising the result of their
joint labours, has not appeared, but a compendium of
it has been given by Mr. Hall in his geological map
of the Middle and Western States, published in his
Final Report, Albany, 1843. To this map, by
Mr. Hall, and to that already mentioned by Dr. Dale
Owen, I have been indebted for the principal portion
of that part of my map which contains the Govern-
ment Surveys of the Union.

246
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Mr. Hall's map comprehends a sketch of the geo-
logy of Michigan, with which, he was furnished by
Dr. ýHoughton, the government surveyor of' that
State, who
thority for this region.

The observations of Dr. Hildreth, in the twenty-
ninth volume of Silliman's Journal " on Ohio," &c.,
of Professor J. T. Ducatel, in Maryland, and-Pro-
fessor J. C. Booth, the geologist of Delaware, have

been embodied by Mr. Hall in his map- which. 1
have followed in regard to each of those States.

That portion of Mr. Hall's map whie ' h relates to
Pennsylvania and Virginia, especially the ridges of

the Appalachian mountains, is necessarily imperfect,
in conse*quence of the unavoidable delay which. has

attended the'publication of the splendid maps, now
nearly ready, I;y Professors H. D. and W. B. Rocrers,

the surveyors of those States.
I have not had the advantage of seeinc a geological

map of the Western States, publiéhed by Mr. Byrem
Lawrence, to which Mr. Hall refers.

Dr. Ernmons published his ýII Final Report on the
Second District of New York " in 1842. - It contains
geological maps of the counties of Je£erson and

Clinton, and many detailed seétions extending from.
the great primary or hypogene district of New York
across the Silurian * basi of Lake Champlain into
Vermont, where the primary reappears; giving, upon

several different lines, the points at which. the variorus
M 4
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strata appear at the surface. I have also profited
by much valuable information respecting the geo-

graphical distribution of the rocks of Canada, &c. in
the body -of Dr. Emmons' book.

PERCIVAL, JAMES G.

In 1842, Mr. Percival's Report on'the Geology
of theýState of Connecticut" appeared, with a map
exhi'bitincr with great accuracy, the boundary lines
of the various hypogedé rocks, and the new red
sandstone of the valley of the Connecticut, with the

remarkable crescent-shaped masses of trap which
occupy a considerable portion of its area. These

trap-rocks are mentioned by Maclure, but thei form,
and the singular circumstance that they aen one
direétion, with their points eastward, was first made.
out by Mr. Percival.

GESNE., DR. A.
In 1836, Dr. Gesner pubh*shed ee Remarks on the

'Geology ý and Mineralogy of Nova Scotia," with a
smalll-map, geoloomically coloured, in the construction

ofvýýich he had been enomaged some years before;
but 1 am unable to record the exact date of his
earliest observations.

In 1842, he sent amuch more detailed map to, the
Geological Society, to, illustrate a memoir on the same

subj ect, an abstract of which appeared in the « Pro-
ceedings of the Society, and ý a sketch,,of the map
itself subsequently in the Geological Journ., No. le
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p. 34., 1845. In 1839 and the three following
years, he issued four Reports on the Geological

Survey ofthe Province'of New Brunswick; but, as
no map was published with them, I have only been*

ablé to glean a few particulars, sufficient, in co'n-
nection, with the M S. map with which Mr. Henwood
has furnish-ed me, to give a -general idea of the struc
ture of that province. In the last of these Reports,
Dr. Ges ner describes D the coal-field of New Bruns-
wick as occupyi*ng an area of 8,700 square miles,
bounded on the south by a primary ridge extending
from Shepody on the Bay of Fundy to the Oromoecto,
Lake, on the east by the Gulf of St. Lawrence, -and
on the north and west, as far as it has been explored,
by palSozoic, and prnînary rocks beyond the river.

The whole of this great region presents a remark-
ably low and level surface, not averaging an eleva-

tion of more than 40 feet above the sea, the coast-
cliff of the O'Mlf being ônly froin 12 to 20 feet high;

and the central tract, which separates' the streams

which flow west into the St. John's from those
which have an easterly direction to the gu1ýf,

exceeding 150 feet.
Sandstone containinçy, coal-measure plants and

fossil trees, also occurs on the northern shore of the
Bay of Fundy, forminom cliffs, which are occasionally

200.feet high, and present many remarkable contor-
tions and dislocations of the stratd, caused in some

instances by protruding masses of trap rock.
>1 5
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HENWOOD, W. J., F. G. S., of Penzance.
I am indebted to the kindness of this gentleman

for a MS. map of New Brunswick, indicating the,
localities in 'which coal-measure strata occur all
along the south shore of Prince Edward's Island, and
on the opposite coast of Northumberland Straits and
the Gulf of St. Lawrence, from Pictou Harbour,
Nova Scotia, to Miscon Island, and along the south
shore, of Chaleur Bay. Also at many points in Pas-
samaquoddy Bay, and along the whole course of the
rivers Nashwack and Miramichi to Bathurst on
Chaleur Bay.

Mu. J. W. DAWSON, of Pictou.
From the map of the north-eastern part of Nova

Scotia, sent to the Geological Society by this gen-
tleman, of which a sketch was given in the first
number of the Journal of the Geological Society,
London, 1845, No. I. p. 26., and of which an im-
proved edition will be given in the third number of
that journal, I have corrected part of Dr. Gesner's
map of Nova Scotia, so far as the small scale of my
own could allow. On Mr. Dawson's authority, also,
I have coloured Prince Edward's Island as carboni-
ferous, as he has shown that the sandstone there con-
tains coal plants throughout.

Mu. RICHARD BROWN, of Sydney, Cape Breton.
From two papers and a map communicated by

him to the Geological Society of London (see Quar-
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terly Journal, No. 1. p. 23., and No. H. p. 207.) 1
have been able to give the geology of the island of
Cape Breton.

PRINCE ÔF NEuwiEiD.

The valley of the Missouri around the ce Great
Bend " has been coloured as Cretaceous upon the au-

thority of the Prince of Neuwied. Mr. Rîenýer has
given the following extracts* from his recently. pub-
lished work :'- el Reise des Prinzen Maximilian von

Wied zu Neuwied in Nord-America."
P. 75. ce In the environs of Fort Clark on the Mis-

souri, all the hillà consist of sandstonè with Baculites
and other sheRs, which are found every where on
the Missouri, and on its tributary rivers. Fossil
bones have been often found; whole skeletons of

Saurian animals, mor é,than fourteen feet long, fre-
quently occur farther- down the Missouri:* one of

these, found near the Big Bend,- I brought home,.
and it hasbeen described as a new species of Ich-
thyosaurus by Professor Goldfuss."

P. 513. ce We found here (near the mouth of the
Mussel-sheR river., Missouri) many shells, and among

thein very large and fine Baculites."
Baron Leopold von Buch informs me that the late

Mr. Nicollet's map, whieh 1 have not seen, would
have enabled me to give à greater extension to the
cretaceous strata in the Far West.
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SECTION II. Geological Formations expressed by
different Colours and Numbers on the Map.

No. 1. Alluvium and Post-Pliocene. -One tint
is employed to . represent e-very thing newer than
the chalk. The spaces occupied by- tertiary strata
are indicated by dotting, or by crosses, as in Nos. 2.,
and 3. 1 am aware'that many parts to which I have

'-been unable to extend these markings are reaRy
tertiary.

No. 2. Miocene. - The island of Martha's Vine-
yard lias been referred by me to this period, as well
as other districts, the area of which is sketched out in
the 6th chapter of this work, p. 132. Vol. I., and, a
more full account of which wiR *be given in the, 4th
No. of the Quarterly Journ. of the Geol. Soc. Lon.-
don, 1845.

No. 3. Eocene. A short account is given by me
of what 1 observed of these strata, in the 9th chapter,
p. 174. Vol. I., and a more detailed paper will be given
in. the 4th No. of the., Quarterly Journ. of - the Geol.
,Soc. London, 1845. 1 have by no means been able
to mark all the points at whieli Mr. Conrad and
others have seen the outerop of these formations, to
which 1 have also referred the white limestone*ý of

the Santee river and some other places, classed by
several preceding observers as Upper -CÉ etaceous.

No. 4. Cretaceous. -The strata indicated by this
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colour in New Jersey, are described in the 4th chapter,
p. 77. Vol. I., and in my paper in the Quarterly
Journal of Geol. Soc. No. I. I have already alluded
to the' authorities on which various regions of the
map have been delineated as cretaceous.

No. 5. Coal ( Oolite ?) Virginia. - I have already
mentioned (p. 245.), that Professor W. B. Rogers
considers the plants of the newer coal of Virginia to
agree very closely with those of the oolitic formations
of Europe. I have therefore distinguished the coal
field near Richmond in Virginia, which J did not
visit, by a different figure (No. 5.) from the formation
next in succession,·or No. 6.

No. 6. New Red Sandstone and Trap. - The prob-
able age of this formation has been discussed by
me in the 6th chapter, p. 125. Vol. I., it being still

a question whether it should be referred to ,the
upper or lower New Red, to the Trias or Permian
groups of Europe. This sandstone, in the valley
of the Connecticut and elsewhere, rests on hypogene
rocks, and contains the footprints of birds and nume-
rous fish of a genus allied to Paleoniscus.

No. 7. Coal Measures. - I have alluded to the
Illinois and Appalachian coal-fields at pp. 81. 86.
Vol. J.; and at pp. 28, 29. Vol. 11. That of Nova

Scotia has been mentioned in the 24th and 25th

chapters, Vol. IL., and in my reference to Dr. Gesner,
Mr. Brown, and Mr. Dawson as authorities.

No. 8. Carboniferous Limestone and Gypsum of

253
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Nova Seotia. - This formation, when it is represented
.,as forming a belt round the Ohio and Michigan coal-

fieldý as shown by Dr. Dale Owen and Dr. Houghton,
consists of limestone containing fossils by which it
can be referred to the mouùtain limestone of Europe.
No (y psum is'there associated - with it, but I have

shown in the 25th chapter, Vol. Il., that the lower
carboniferous rocks of Nova * Seotia assume a very
different aspect from those in the United States, con-
sisting of sandstone and red marl, with large masses
of interstratified gypsum and m'axÎne limestone with
true carboniferous Éossils.

No. 9. Old Red Sandstone, or Devonian. In order
to understand the divisions comprehended under this
and the followin'g heads, from 10. to, 16. inclusive, it
will be necessary to, refer to the classification adopted

by the surveyors of New Yérk * in their geological
reports, of which the following Table is given by
Mr. Hall in his el Final ]Report," p. 18.
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Geographical Syçtematic sutdivision8, founded upon thefos'sil and
subdivi-sionse fitho4ical character8.

Potsdam sandstone.
Calciferous sandrock.

9. Black--river limestone group, embracing the Chazy

CHAMPLIN and Birdseye.

Divisioti. 4. Trenton limestone.
5. Utica slate.
6. Hudson-river group.
7. Grey sandstone.
S. Oneida or Shawangunk conglornerate.
9. Medina sandstone.

ONTARIO 110. Clinton group. -
Divisior;. il. Niagara group, including shale and limef-tone.

12. Onondaga-salt group.
13. Water-lime group.
14. Pentamerus limestone.
15. Delthyris shaly limestone.
16. Encrinal liniestone.

HELDIERBERG

SEP-11ES. 17. Upper Pentamerus limestone.
0 18. Oriskany sandstone.

19. Cauda-galli grit.
20. Schoharie grit.
21. Onondaga limestone.
22. Corniferous limestone.

cp3. Marcellus slate.
Moscow shales.

24. Hamilton group. Encrinal limestone.

1 Ludlowville shales.
EP.IE 25. Tully limestone.

DivisioN. 26. Genesee slàte.

.1 
Portage sandstone.

27. Portage or Nunda group. Gardeau flagstones.
Cashaqua shale.

28. Chemung Éroup.

Nô. 9. of my map includes Nos. 26, 27, and 28., or
the Genesee, Portage, and Chemung groups, forming
the upper or newer part of the Erie'division of the
New York system. Some allusion will be.foun*d

to this formation, Vol. 1. p. 58., and Vol. IL

P.,9-46.
No. 10. Hamilton Group. This formation in-

Cludes the Moscow and Ludlowville shales, and the
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Marcellus slate of the above table of the New York

systein, and corresponds in many of its fossils with

the Ludlow rocks of Mr. Murchison's Upper Silurian

group.
No. 11. lelderberg Series. - This division in-

cludes that portion of the Upper Silurian rocks of

the above Table, which comprises the formations from

22 to 14 inclusive. Mr. Hall mentions that, after

leaving the western extremity of Lake Erie, the

Niagara limestone, the Onondaga salt group, and the

Helderberg limestones (Nos. 13. 12. and 10. of my

map), are so blended together, that it is impossible to

definé their limits in the same manner as in New

York. He has therefore united them in his map ; and

represented them under one colour in Ohio, Indiana,

and Illinois; and I have followed the same plan.

No. 12. Onondaga Salt Group. - This remark-

able formation of red and green argillaceous shale,

marl, and shaly limestone, with veins and beds of

gypsum, and productive brine springs acquires a

thickness of 1000 feet in New York, near the Nia-

gara region, and in the county of Onondaga, where

it is largely developed: but it is a group of partial

extent in the Upper Silurian division.

No. 13. Niagara and Clinton Groups. - These, it

will be seen, form the chief part of the -Ontario

division of the New York system. The Niagara

limestone and shale correspond in their fossils with

the Wenlock or Dudley limestone of England, and

I -

jmý
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would therefore be classed by Mr. Murchison as

Upper Silurian.

The Clinton group, as containing the Pentamerus

oblongus in abundance, would be considered in Eng-

land as Lower Silurian; but Messrs. Murchison

and De Verneuil regard this fossil in Europe

generally as on the dividing line between the Upper

and Lower Silurian rocks. I have thought it most

convenient in this instance to unite the Clinton and

Niagara groups.
No. 14. Hudson River, Utica, Egc. - In this group

I have included the formations from Nos. 5. to 9.

inclusive, of the table of the New York system. The

Medina sandstone, the Hudson River rocks, and
Utica slates, comprise a number of arenaceous and

argillaceous strata, which separate the Niagara and

Trenton limestones, and which contain fossils cor-

responding to part of the Lower Silurian of Europe.

No. 15. Limestone of Trenton, §·c. - This group

includes Nos. 3. and 4. or the Trenton and Bird's eye

divisions of the New York table, and the blue lime-

stone of Cincinnati. (See p. 49. Vol. II.) The

fossils brought by Capt. Bayfield from the island of

Anticosti, ..and by Dr. Bigsby from the Manitoulin

Islands, seem to imply that, near the northern limits

of the Silurian rocks, the lowest group, containing

Spirifer lynx, and other ancient fossils, and the newer

calcareous formations, abounding in Pentamerus ob-
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longus and Favosites Gothlandica, are closely conti-
guous, and cannot perhaps be divided,
1 No. 16. Potsdam sandstone, î-c. - This group com-
prehends Nos. 1 . and 2., or the Potsdam and calciferous

sandstones, of the New York system, being the lowest
formation containing organic remains in New York
and on the St. Lawrence.-See pp. 127. 159. Vol. II.

Z. Sandstone of Lake 'Superior. - This san.dstone
was formerly considered as belonging to the Old ]Red'

by Capt. Bayfield; but, as he has obtained no fossils
from it, its age must be-coinidered-as-un-cletermined,

and he is now incUned to regard it as the equivalent
of the Potsdam sandstone. The small oval marks
engraved on the area of the hypogene rocks on the
north shore of Lake Superior, indicate points where
Captain Bay-field has seen this sandstone overlyinom

the granitic rocks.
a. Hypogene, (Granite, Gneiss, î-c.) - Under this

head I have comprehended all the formations formerly
called primitive or primary, whether stratified or

unstratified, plutonic or metamorphie. They are non-
fossi.liferous, and I have discussed their chronological

relations in the 21st chapter, at p. 128. to, 134.
Vol. -Il.

b. Trap Rocks. -Trappean rocks of various. ages
are indicated by crosses, which it will be observed
are diferent from those used for the Eocene strata.

ç, Metamorphic £imestone, - The non-foseilîferous
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crystalline limestones or marble of the hypoorene or
prîMýy class are indicated by this character.
Note. - I bave to acknowledge the co- operation of

Woodývïàrd of the Cweological Society, in àssist-
ing me in collecting the various maps from which the
present one has been compiled, and in selecting and
arrangingm the colours.

PLAT]&- III.

Map of th e Niagara District.

-T-he---aignification of the six subdivisions of the...... ...........
Siluriau system of New York, represented in this

Inap, will be understood by referring to the pre-
ceding dese-L.*.Ption. It will be seen 'hat'the Helder-

berg limestone, No. 1., is the same as one of the

Tipper Silurian formations, or No. IL of the large
map; that No. 2. corresponds with No. 12., and Nos.

3. and 4. with No. 13., while No. 6., or the Medina
sandstone, is included in the large map in No. 14.,

and considered a member of the Lower Silurian group.
In the Nia gara district, it is constituted partly of a
hard white quartzose sandstone, but chiefly of red
sgndstone and red marl. This map is referred to at
P. 30. Vol. Io

It will be seen that the same Nos. aréused in the
section at the side.

The usual position of North and South has been
reversed in this map, in order that it might cor-

respond with the bird's-eye view, Pl. 1.
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PLATIE IV.

Fac-similé of a View of Niagara Falls, by Father

Louis, Hennepin. (From the original Utrecht
edition, 1697.)

This view is referred to at p. 35. Vol. 1. The ship
introduced by Father Hennepin is, I presume, a. con-

ventional sign for water, as at that period, Lake Erie
had only been navigated by canoes.

PLATE Va

Fossil Mammalian -Remains from the Tertiary Strata
of Martha's Vneyard, Massachusetts.

Aù account of the Possil walrus, fiq. L, will be
found in Vol. I. p. 258. In regard- to the two ver-
tebroe of different generaof cetaceans, the whale and
dolphin, the reader is reminded that they have been
reduced to one fourth of their natural size, so that
they must have belonged to indîViduals of very large
dimensions,

PLATE VI*

View of the Great Coal Seam on the Monon aliela at
Brownsville, Pennsylvania.

A description of this plate is given at p. 27.
vol. 11. e
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PLATE VII.

Recent Footprints of Birds, the Sandpiper (Tringa

minuta), on the Red Mud of the Bay of Fundy,

Nova Scotia - natural size.

A full account of these impressions of the foot-

steps of birds, fossilized in red marl deposited by the

waters of the Bay of Fundy in July, 1842, will be

found at p. 167. and the following pages, Vol. Il.

The specimen has been presented by me to the

British Museum.
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Frostburg iron mainces, il. 15.

-,analysis of cosi, il. 16.
-,nusuerous seams of coal, il I8.
-,outiiera of quartzoze grit, il. 22.
-,skunk, ii. 2&.

family of emigrants, i. 14.
Fundy, Bay of, tides, il. 165.

-,the Bore, il. 166.
-red m ud, il- 166. 170.

Furrow.4, glacial, recent, in Nova Sco-
tia, il. 172.'
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Gannanoqui polished rocks and bjJ-i
dera, il. 137.

Gayhead Ciiffb, Martha's Vineyard, i.
256.

-, Indians settled near, 1. 25M.
Gel?hard, Mr.,, i. 67.
Genesee Upper Falls, i. 55.

--»fossil mastodon, i. 5ý5.
Geological survey of Canada, ii. 123.
- New York, i. 17.

Geologis, association of American, 1.
9.61.

Georgia, Eocene strata of, L. 174, pre-
Sface, P. vii.

German patois, i. 1002.
-Pensylvanians,i. 2M0.

- log-rolling,"îi. 230.
emigrants, il. 15.

-settiers, ii. 80.
Gesner, Dr., il. 178 188. 248.
Girard College bequest, i. 112.
Glacial theory, i. 9.
- furrows in Canada, ii. 135.
- recent furrows in Nova Scotia, h.

172.
-, furrows nesr Halifax, il. 162.
Goat 1Ibnd freshwater deposit, i. 36.
Gopher, i. 161.
Gould, Dr., ii. 154.
Great Dismal swa.mp, i. 143.

-,Mr. E. Ruffin'. description, L. 143.
higher than surrounding country,

i. 14
- accumulation of peat, i. 145.
- trees and abrubo, i. 145.
- buried timber, i. 147..
- lake in the centre, i. 147.
- bears and wiid cats, i. 148.
Green, Capt. George, ii. 19.
Green mountains, ii. 159.
Greenaand, cretaceous, L 77.
Grooves on Niagara limes-tone, il. 98.
Grove, South Carolina, i. 174.
- landing, shelis, i. 136.
Gypsum, il. 214. 254.

-of Nova Scotia, age'o!, 1. 20--209.

Habersham, Dr., i. 163.
Halifax, harbour, &c., i. 3.

-steamers, ii. £34.
-glacial furrows, ii. 162.

Hall, Mr. Jamest, i. 18. il. 246, 247.
Hampden, erratic block, i. 13.
Hlamilton group, ii. 255.
-, Sir W., on English universities,

i. 278.
Harlan, Dr., i. 201.
Harper'a Ferry, Virginia, ii. 7.
Harrison, General, on Indian mounds,

ii. &u
Harvard University, i. 115.
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-examinations, i. 270.

266

1~



IND Ex.-

Hayes, Mr. J. L., on icebergs, ii. 99.
Helderberg mountains, i. 67.
- series, i. 256.
" Helderberg war," i. 68.
Hennepin's description of Niagara Falls,

.35.
Henwood, Mr. W. J., il. 250.
Heyner's Bridge, i. 163.
Highland settlers, ii. 224.

---Hildreth, Dr., ii. 33. 247.
Hitchcock, Professor, drift of Amherst,

i. 251.-ii. 243.
Hoboken serpentine cliffs, i. 238.
Holoptichius, I. 58. il. 211.
Holyoke, Mount, plants, i.
Horseshoe Fail, I. 31.
-, passing und , i. 91.
-,Da type view of, ii.92.
Hougliton, Dr., ii. 247.
Hubbard, Professor, il. 159.
Hudson city, Silurian rocks, i. 245.
- R!ver group, il. 257.
- River scenery, I. 16.
Human bones fossilized, i. 200.
- skull, 1. 172.
Humming birds, ii. 227, 228.
- at Newhaven, i. 13.
-, tameness of, i. 63.
Hypogene rocks, ii. 128.

I.

Ice of New England, 1.11.
-, action of, ii. 174.
Icebergs, i. 173. ii. 99.
Ichthyolites of Durham, Connecticut,

I. 125.
- in Old Red sandstone, ii. 56.
Illinois and Appalachian coal fields,

supposed former continuity of, ii. 47.
Indians near Gayhead, i. 259.
- of Ohio Valley, i. 36.
Indian corn found fossil on the Ohio,

ii. 32,
- mounds, ii. 32.
- civilisation, ii. 38.
Indian summer, i. 106.
Infusorial clay, i. 134.
Irish voters, i. 229.
-,-.College, intolerance, i. 267.
Italian scientific "congr2ss," i. 295.
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Jack Porter Mine, Maryland, il. 19.
Jackson, Mr. C. T., ii. 17L 242.
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Jacques' Cartier River shells, ii. 145.
James River, I. 135.
Jenning's Run, Frostburg, outliers of

quartzose grit, ii. 22.
Jogginers, ii. 194.
Joggins, South, ii. 180, 189.
Joinville, Prince de, i. 122.
Jones, Colonel, i. 159.
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Kalm's description of Niagata Fallu, i.
36.

Keeseville drift, ii. 152.
- , Lingulie, ii. 157.
Kentucky farmers, ii. 14..
- bogs, ii. 62.
"l Killing-time," i. 15;'.
King Crab, . 260.
Kingston, ii. 215.

L.

Labour compulsory in Europe, i. 89.
Lake in Great Dismal, i. 147.
- Ridges, ii. 103.
- Ridges, near Cleveland, ii. 85.
La Prairie, ii. 155.
Laura Bridgman, i. 116.
Laurel Hill, ii. 24.
Lea, Mr., fluviatile shells, i. 202.
Lectures at Lowell Institute, i. 107.
-, invitations to deliver, i. 244.

- attended by labouring classes, i.
25L

- in Oxford university, i. 283.
- in Cambridge university, i. 302.
Lehigh Summit Mine, i. 85. 102.249
Lepidodendron, ii. 198.
Lepidostrobus, ii. 199.
Le Roy Fail, i. 55.
Libraries in Massachusetts, i. 264.
Licks, ii. 62.
Liebig, Professor, on the state of feeling

towards science in England, i. 309.
Lime-sinks, i. 176.
Lingul in sandstone, ii. 157.
Linnoea borealis, hi. 164.
Literary works, large sale of, i. 264.
Liverpool, arrivai at, ii. 233.
Locke, Dr., ii. 33. 46. 246.
" Log-rolling," i. 230.
Logan, Mr., geological survey of Ca.

nada, i. 62. ; ii. 123. 205.
Long Island, erratic blocks, i. 238.
Lowell Institute lectures, i. 107.
--. ·oral instruction, i. 110.
- fees of lecturers, i. 111.



268 INDEX.

Lowell instituts costly buildings, L. 112. Montresl sheila, IL 140.
.. ,Mr. John, 1. 115. -,helght of sh.1hs, IL. 142.
-factories, i. 117. -,tin-covered housU, il. 15&.

64Moralnos," L151.
M. Morris, Mr., il. 197.
M. Morton, Dr..,L-78.

-,Abor*gnsi Indiaus, Il. X6
MaclureSa geologicsl msl;, i. 132U Mos<juitoes, il 18
-, Mr. W., il 28 Mount Vernon, i. 1Y7.
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Msmmslis, i. 2&. 55. 67. 163. 172. 175. Muddy iver, i. 41L
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- psarolites, IL 40. Msu tWsigoL18

Martha's Vineyard boes i. 25 Mytilus odulis fossil, Il. 14&'
erratic blocks, I. 259.

-,Indians of, L. 259.
Maskinonge, fals of,, iL 14& N
Mssschusetts, libranoes in, 1. 264.
Mastodon romains noir Rochester, i. National Rosdl, il. 8.

23.Negroos, natural capacities of, i. 191.
-at Niagara Falls i. 51. 209. ii.39.

- at Genoseo, L.55. -,wealtby, social position of, 1. 207.
- neou Hudson River, i. 67. -,free, doprossion of, L. 20M
- in Georgia, i. 163. -,sacrament adminiatorod t0, L 211.

- in Brygon swamp, i. 175. -,ropugnanoe to assoclate with, i.t - skeloton from Mussonri, L. 2M1 212.
.bonos ini Kentucky, il. 65. -,reservations, i. 213. (SSe Slaves.)

Mather, Mr., roport-of New York, i. 240. Nereites in Taconic mountains, i. 246.
beach on the coss of Long Island, Neuropteris, ii. 200.

ii. 109. Neuwiod, Prince of, ii. 251.
- il. 246.New Brunswick oesl.fields Il. 2M.

Mauch Chunk, i.- 85. 249. New Englands good falth of, 1. 235.
Motamorphic limestone, à 25&. - universities, i. 265.
Metrogois and capital, soparation of, i. - divinity schools, i. 2M5

244. theological caleos L. 266.
Mexicans, ancient civilisation 0f the, -, ady age of quitting college, L.

Millhaven, Georgia, i. 159. -,Harvard coflege sYstm, L. 26&
Minudie, upright trees near, ii. 180. -trees, il. 6
Miocene strats of Virginia, i. 13. pro. Newfoundland.-fog bsnâgs i. 2.

*face, p. vii. Newhaven, 1. 12.
- period, climate of, i. 13&. red sandatone, i. 13.

* - maris of Wilmington, i. 196. New Jersey crotwaou strata, i. 77.
-formations, ii. 252.prfc,.v.
Mirage"I on Lake Ontario1 i. 102. -New Ried saadistone, i. 1&

Missisippi. repudiation of, i. 23&. trees, ii. 6.
Mocking bird, i. 179. N4ew Red sandstone of Connecticut
Mohawk valloy, i. 18. River, i. 252.
Monongahea River shella, ii. 30. -,New Jersey, i. 15.

ruai on the, il. 26. -,Durhamn, Connecticut, i. 125.
Montmorenç, faIls of, ii. 125-151. il . 25m.

-,poliahod gneis ii. 137. New York, mountains of, i. 156.
Montreal, Vyench aspect of, ii. 115. -savîngs' bank, i. 218.

-,the seat of government, ii. 115. -isiand, i. 23&.
mountain of, i. 139. -,migratory condition of, i. 242.
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NewYork sympathisera, i. 121.
- Geological Suvey, 1. 17.
Niagara Fais, scnery, IL 27.

-, Bjour7 clouda, 1. 2&.
-,Mr. -Bakewells vlew, i. 29.
.. ,descriptionioofI. 30.
-,recession from Queenston, L. 32
-,rate oM recession, .3S&
-,Father Hennepln's description, 1.

Ka1m's description, 1. 86.
siope of the river, L. 39.

-,(oat Island depsit, i. 36.
-,ancient river bed, i. 37.
.. ,Muddy River sand, 1. 41.
-,Devxl's Hole, L. 42.
-,Bloody Runi, i. 42.
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-,origin, i. 4&
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-,St. David's ravine, i. 48.
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5. 0.
-"IBurning Spring," ii.90.
-,drift, ii. 94.
-,river, course of the, I. 93&
-,limestone, groves on, il. 98.
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changes in, ii. 100.
Nicollet, M., i. 198.il. 2M1.
Nomenclature of places, i. 65.
North Carofina pine foreats, i. 197.
Nova Scotia, ii. 163.

-, imate and scenery, il. 164.
-,plants, n. 164.
-,fosaila, ii, 165.
-,red mud, ii. 166.
-,progresa of, il. 22W.
~.,resources, ii. 223.
-,Highland settiers,i. 2W4.

timber duties, ni. 22.5.
-,appreciation of science, ii. 2£X
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Ohio, votera of, i. 234.

-,gond faith of, i. 23&.
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~~vaat area of, ii. 28.
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-,progreas of civilisation, i. 75.
-,population of, ii. 76.
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of, il. 39.
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Onondaga sait group, il 256.
Ontario, tortolses, 1. 24.
Opossum footsteps, L 165.
Oral instruction, influence o<, 1. 10.
Ornithichnltes, 1L25M
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-, il. 246.
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275.
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27&.
-,Eari of idcester, I. 279.
-,Archbishop Lauad, 1. 279.
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29. 299.
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-,ecclesaatical spirit, i. 295.
-,tractarian movenaent, i. 297.
-,youth of public examinera, i. M0.
-. exclusive system, 1. 313.
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Packed ice, il. 174.
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Pasaporta of slaves, i. 168.
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Peacock, Dr., on the statutes of Cam-.
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Peat in Great Dismal, i. 145.
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Pelagic deposits, ii .5
Penitentiary at Philadelphia, i. 263.
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Pennsylvania,..debt ofl, i. 218&
defalcation, 1. 219.
taxes imposed, i. 2£0.
public works, i. 221.
tsx-assessor's inquiries, i. 221.
causes of insolvency, Li. 3
borrowing to pay di vidende, i.- 223

-, maîl power of executive, 1. 20-4.
,probability of payment, i. 225.

-,German population of, i.230.
-,fraudulent voting, i. 231.

Penusylvanians, conduct of, i. 220.
Pentamerus oblongus, 1I. 47.257.
Percival, Dr., il. 248.
Percy, Dr., i. M4.
4,Personal notes," ii. 7.
Philadeiphia, i. 75. 199.

- lection, i. 104.
-,reception of Mr. C. Dickens, i.

199.
-,fossil human bones, i. 200.

Dr. Harlan, 1. 201.
mastodon skeleton, 1. 202.

.,penitentiary, i. 203.
-,financial criais, i. 215.
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Scoal field, I.L194

Pine Barrens, i. 140. 142.
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11.7.
-,vast area of, ii. 28.
-,fossit sheila, ii. 31.

Plantera, hospitality of, 135. 155, 156.
163.

style of living, i. 181.
Plants near Boston, i. 5.
- of Scbohariei. 68.
- near Savannah, i. 168.
Plumbaginous anthracite of Worcester,
ài. 247. preface, p. vi.

Polishied rocks near Lake Erie, ii. 97.
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Pomeroy coal, ii. 42.
Population of United States, ii. 77.

-,Professor Tucker's estimate, il. 78.
-,growth of, in United States, ii. 123.
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72.

Post-pliocene and alluvium, ii. 2M2.
Potsdam sandâtone, il. 157.
Pottaville, i. 83.
Prescott's 6"Conquest -of Mexico," 1.

114.
Presidential elections, 1i. 81.
Producta, list of species, in Nova Scotia,

ii. 221.
Psarolites, ii. 40.

Q.
Quadrupeds, range of, L 172.
Quebec, fortificatIons, 1i. 117-'

R.
Racoons, i. 166.
Railways, i. 10. 154.
Rallway cars, i. 141.

-train in N. Carolina, I. 197.
Rain.drops at Baltimore, il. 167.
Ravenel, Dr., i. 174.
Itecession of Niagara Falh, i. 32. 44.
Redfield, Mr., i. 15. 23.
Red mud of Bay of Fundy, ii. 170.
Religlous excitement, I. 205.
Rennealser, General Van, i. 69.
Repudiation, i. 215-237.

-,"detector," i. 2r5.
valueleas paper, i. 216.

Rhode Island, coal plants. i. 247.
-,democratie movement, ii. 2.
-,charter of Charles Il., il. S.
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ni onotonous outline, 11. 9.
- between Frostburg and Union, ii.
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of mand near Toronto, il. 103.
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hi. 105.
-'lacustrine tfeory, ii. 106
-'Mr. Whittlesey, hi. 109.
-,Mr. Mather, ii. 109.
-. theory ofs&and.banks, ii. 111.

Ripple-marks, ii. 158.
Rochester aand-ridge, i. 24.
-, maitodon bones,. 23.
"IlRoches mroutonnées," il. 137.
Rocking-chairs, i. 141.
Rockport, "«lake ridges," il. 85.
Rockville, Waverley sandatone, ii. 46.
Rocky River ridges, Jh. 87.
- Hill, trap and sandstone, i. 12,
Rogers, Professor W. B., i. 95. ii. 244.
-il H. D., i -82. 96. ii. 244.
Roots, fossil, resthng on coal, il. 184.
Roy, Mr., ii. 103.
Ruflin, Mr., i. 143.
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St. David's ravine, i. 48. ii. 95.
St. Etienne, ii. 195.
St. John, lake, imestone of, i. 240.
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St. John's College, Cambridge, i. 301.
St. Lawrence Valley, geological re-

semblance to Scandinavia, ii. 124. 127.
-,glacial furrows, j.15
-,drift, ii. 138.

Salamander, 1. 161.
Sale of literary works in United States,

1. 264.
Sait in Onondaga group, ii. 256.
- apringa qe lieka, ii. 265.
Sand-banks and bars, 1. 109.
- ridge at Rochester, i. 24.
- ridges, ii 103. 105, 106. 109. Ill.
Sandstone of Lake Superior, ii. M5.
Santee Canal, i. 175.
Savannah river, i. 155.

-white limestone, i. 174.
,i. 163.

Savings' bank of New York, i. 218.
Saynisch, Dr., L 62.
Scandinavia, igneous rocks of, ii. 124.
Scenery of United States, south of Lake
1Erie, i. 57.

Sehoharie, i. È8.
Schools, i. 119.
Scotch emigrants, ii. 118.

-settiers, ii. 83.
Sects, equality of, 1. 120.
Servants, difficuity of obtaining, i. 74.
Settlers, new, i. 2M

-,British, unabie to speak Engiish.

Sheil-bluifF; Georgia, i. 156. 158.
Shelis, recent, of Massachusetts, i. 7.

-,fossils of New Jersey, i. 78.
-of eocene deposits. i. 178.
-in Frostbu rg coai i. 18S.
-at Big Bone Lick, il. 67.
-in Montreal Mountain, height of,

ii. 142.
- at Beauport near Quebec, ii. 145.

149. 154.
Shockoe Creek maris, i. 1.13.
Shubenacadie iver, 1. 166.
-, estuary of the, ii. M2.
Sigiilarioe in coal strata, ii. 185. 199.
Silliman, Professor, ii 17.
Silurian rocks, thinning out,, i. 19.

-of New York, i. 54.
-in the Appal.ichian, j i. 9.
-,fossils of Scandinavia ard Russia,
i.51.

-formations, absence of lard plants
and vertebrate animais, ii. &.3.

- limeatone, with trap, Montreal, ii.
125.

Skunk at Frostburg, ii. 23.'
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Slave-labour, i. 131. 157.-
Slaves, thoughtieunesa of, 1. 157..175.

-,passports required for, i. 168.
-,cheerfuiness of, i. 169. 181.

treatment of, i. 181.
-,boastfulness of, i. 182.

vanity, i. 182.
-,numericai preponderance, i. 183.
-,marriages, i. 184.
-,animal existence, i. 185.
-,social degradation, 1. 184.
-,ripid increase of. i. 18.
-,obstacles to emancipation, i. 186.
-,laws against education, L. 186.
-,escape favoured by free States, i. 189..
-,monopoly of labour, 1. 191.

-Y natural capacities, i. 193.
Slavery, abolition of, i. 193. 197.
Sleigh-driving, i. 124.
Smitb's Ferry, birds' foot-prints, i,, 252.
Stnoke, absence of, i. 83.
Snow.storm at Durham, i. 126.
Society in Boston, i. 123.
Soldiers make bad settlers, il. 117.
South Brooklyn drift, i. 240.
- Joggins, uprlght fossil trees near,

ii. M8.
Springfield, i. 11.
Squsrrels, ii. 69~.
Stage-coach driver@, i. 56.
Staten Ivslard syenite, i. 2.38.
States, unity of, i. 242.
State Surveys, il. 238. 243.
Steamboats, ii. 156. 162.
- on the Hudson, i. 15. 70.
- on the Ohio, ii. 30.
Stigmaria at Biossberg, i. 62.

-at Pottsville, i. 84.
-in coal of Frostburg, i1, 18.
-and marine sheIla, ii. 18.
-with other plants, ii. 19.
-in ssrtdstone, ii. 180. %0).
-root of Sigiliaria, ii. 186.

Stony BluffIburrstone, i. 158.
Il'Stump oratory," ii. 80.
"1Suffrage convention" of Rhode

Island, ii. 4.
Sugar-maple, i. 68.
Superior, lake, sandstone of, ii. 233.
Swailows' nests, ii. 155.
Sydenham, Lord, ii. 120.
"Sympathisers," ii. 4. 121.

T.

Taconic range of mountains, i. 245.
Tameness of wild animais, i. 64.

MI

j'



£

INDEX.

Taxes, I. 220.
-, determination to resiat, il. 8.
Tax-assesso'Inquirles, IL 221.
Taylor, Mr. R. C., 1. 96.; il. 243.
Thames, ii. M3
Thanksgivlng day, 1. 122.
Thouaand Iles, limestone of, 1l. 240.
Three River., Canada, ii. 117.
Timber, destruction of, in New Eug-

iand, i. 12.
-duties, il. 225.
-Creek, corais, L 79.

Toronto, il. 102.
-,rldges of sand snd grave], 11. 103.
-,Mr. Roy, 11.1Io&
-progre o tbe colony, L 112.

Toftoiaes, L. 25. 260.
Towns, rapid growrth of, I. 21- 59.
Tracks of anneides, il.167.
Tractarlan movement et Oxford, 1. 297.
Trap, ii. 2w3. 258&
Travelling, econonay of tixue, i. 105.
-q facilities 0fq i. 15&.

-,il.159.

Tree, petrified, ini Hallfhx Museumu, i. 3.
Trees, age of, in American forest, i. 60.
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177.
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11.53.
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Trooot, Dr., iL. 246.
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Tueker, Profeasor, on United States
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Tuomey, Mr., i. 198.
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-,fraudulent voting, i. 231.
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-lu Scotland,,iL 266
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Vanuxexu, Mr., L. 77. iL M6
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face, p. viL.
-, osi, Il253. o

Votera, allen, L. 228.
-,Irish, i. 229.
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Ware, Mr.'Henry, 1. 115.
Waahington, disadvantages of, 1. 128.

-,national museuu, i. 128.
-. General, 1. 129.

-ea plantation, i. 198.
Waterhouae, Mr., il. 169.
Waverley sandatone, 1. 46.
West Indian eznancipation, i. 186.-192.
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Wheweil, Dr., on the univeraity systexu
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Whittlesey, Mr., iL 109. 111.
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GENERAL LIST OF WORKSe

ABBOTI'S'(Ricv. J.) Philip Musgrave; or Memoin of a Church of
England Missionary in the North American Colonies. Post 8vo. 2s. 6d.

ABELL'S (Mu.) Recollections of the Emperor Napoleon during
the First Three Years of his Captivity on the IrelanÉi of St. Helena.

SeSnd Edition. Woodcuts. Post Svo. 1(». 6d.

ABERCROMBIES (Jonw, M.D.) Bnqum'*es concerning thelntel-
lectual Powers and the Investigation of Truth. FourteenM F-ditim.
Fcap. 8vo. &. 6d.

Philosophy of the Moral Feelinp. Eýý
Fdifim. Fcap. 8vo. 48.

Pathological and Practical Ptesearcheg on the
Disesses of the Stomach, the Intestinal Canal, the LiveTý and other

Viscers, of the Abdomen. Third Edition. Fcap. 8vo. 68.

ACIjAND'S (Rizv. CHARLZS) Popular Account of the Nanners and
Customs of Indià4 Illustrated with Nuinerous ýAnecdot«. Post Svo. 2s. 6&

£SCHYLUS. (The Agamemnon and ChoephorS). À New
Editim of the Text, with Notes, Critical, FAq)lanatory, and Pbilological,
for the Use of Students. By Rev. W. Peilep D.D., Head Master of

Repton School. Semnd Edition. 2 Vols. Svo. 9s. each.

ÀESOP'S FABLES, for Old and Young. À New 'Version. By
Rev. Taoxàs JAimr M.A. Illustrated with 100 Woodeuts, by JoHN

TzlqNiLpiL. Post8vo. 28. 6d.; or Ckpim on fine Paper. 8vo. 1&.
AGRICULTURAL (Tàuz) JouîwAu Published (half-yearly) by the

Royal Agrîcultqral Society of England. 8vo. 10s.

AMBB%,WITCH (THic). The most interesting Trial for Witch-
craft ever known. Edited by DiL MzixxoLD. Translated from the

German by LAi),y Dmm Gom)ox. Post 8vo- 2s. 64
ARABIAN NIGHTS (Tiiic). À New Translation, arranged

for family reading. With Explanatory Notes. Illugtrated vith 600
Woodeuts, by WiLLiAx H àavzy. One Volume. Medium 8vo. 21s.

ARA 'S (M.) Historical Eloge on James Watt Translated from
the French, with Notes by J. P. MuimmAD. Portrait 8vo. 88. 6d.

ARTHUB'S (LITTLE) History of England. By LADY CÀmwm.
lïjtemth Edition. Woodeuts. 1&cqo. 28.6&

AUNT IDA'S Walk8 and Tallm; a Story Book for Châdren. By
a Lady. WSicuts- 16mo. ô«.
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ADMIRALTY PUBLICATIONS (TEE); mu y
the Lords Commissioners of the Admiralty :-

1. A MANUÀL OF SCIENTIFIC ENQUIRY, for the Use of Officers ln
H.M. Navy and Travellers in General. By Various Hands. Edited
by Sia J. F. HIERCHEL,-Bart. Second Edition. Post 8vo. 10s. 6d.

2. AIRY'S ASTRONOMICAL OBSERVATIONS mAnE AT GREENWICE.
1836 to 1847. Royal 4to. 50s. each.

3. APPENDIX TO THE ASTRONOMICAL OBSERVATIONS.
1836, 1837, 1842, 8s. each; and 1847, 14s. Royal 4to.

CONTENTS.
1836.-Bessel's Refraction Tables.

Table for converting Errors of R, A. and N. P. D. into Errors
of Longitude and Ecliptic P. D.

1837.-Logarithms of Sines and Cosines to every Ten Seconds
of Time.

Table for converting Sidereal into Mean Solar Time.
1842.-Catalogue of 1439 Stars.
1847.-Twelve Years' Catalogue of Stars.

4. MAGNETICAL AND METEOROLOGICAL OBSERVA-
TIONS. 1840 to 1847. Royal 4to. 50s. each.

5. ASTRONOMICAL, MAGNETICAL AND METEOROLO-
GICAL OBSERVATIONS, 1848, 49, & 50. Royal 4to. 50s. each.

6. REDUCTION OF THE OBSERVATIONS OF PLANETS.
1750 to 1830. Royal 4to. 50s.

7. LUNAR OBSERVATIONS. 1750
to 1830. 2 Vols. . Royal 4to. 50s. each.

8. BERNOULLI'S SEXCENTENARY TABLE. London, 1779. 4to. 5s.
9. BESSEL'S AUXILIARY TABLES FOR HIS METHOD OF CLEAR-

ING LUNAR DISTANCES. 8vo.
10. FUNDAMENTA ASTRONOMIL: Regiomonti. 1818. Folio. 60s.
11. BIRD'S METHOD OF CONSTRUCTING MURAL QUADRANTS.

London, 1768. 4to. 2s. 6d.
12. METHOD OF DIVIDING ASTRONOMICAL INSTRU-

MENTS. London, 1767. 4to. 2s.6d.
13. COOK, KING, ANO BAYLY'S ASTRONOMICAL OBSERVATIONS.

London, 1782. 4to. 21s.
14. EDWARDS ON THE COMPOSITION OF METALS FOR REFLECT-

ING TELESCOPES. 8vo. 2s. 6d.
15. EIFFE'S ACCOUNT OF IMPROVEMENTS IN CHRONOME.TERS.

4to. 2s.

16. ENCKE'S BERLINER JAHRBUCH, FOR 1830. Berlin, 1828. 8vo. 9s.
17. GROOMBRIDGE'S CATALOGUE OF CIRCUMPOLAR STARS.

4to. 10s.

18. HARRISON'S PRINCIPLES OF HIS TIME-KEEPER. PLATES.
1767. 4to. 5s.

19, HUTTON'S TABLES OF THE PRODUCTS AND POWERS OF
NUMBERS. 1781. Folio. 7s.6d.

20. LAX'S TABLES FOR FINDING THE LATITUDE AND LONGI-
TUDE. 1821. 8vo. 10s.

21. LUNAR OBSERVATIONS at GREENWICH. 1783 to 1819. Compared
with the Tables, 1821. 4to. 7s. 6d.

22. DISTANCES of the MOON'S CENTRE from the PLANETS.
1822, 3s.; 1823, 4s. 6d. 1824 to 1835. 8vo. 4. each.
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28. MASKELYNE'S ACCOUNT OF THE G.OING OF
WATCH. 1767. 4to. 28.6d.

24.MAYER'S THEORIA LUNA: JUXTA SYSTEMA NEWTONI-
ANUM. 4to. 2s.6d.

25. TABULAMOTUUMSOLISETLUNA:. 1770. 4to. 6&

26. ASTRONOMICAL OBSERVATIONS MADE AT GOT-
TINGEN, from 1756 to 1761. 1826. Folio. 78. 6d.

27. NAUTICAL ALMANACS, from 1767 to 18M. 8vo. 28.6d. each.

28, SELECTIONS FROM THE ADDITION%
up to 1812. 8vo. 6s.-1834-64. 8vo. 58.

29.. SUPPLEMENTS, 1828 to 1833,1837 and 1838.
8vo. 2s. each.

30. TABLES requisite to, be usedwith the N. A.
1766. 8vo. 2s. 6d.

31 * Second Edition, enkrge& 1781. 8vo. 68.
32 * Third Edition, corrected. 1802. 8vo. 58.
33. POND'S ASTRONOMICAL OBSERVATIONS. - 1811 to 1836. 4to. 2U.

each.
34. RAMSDEN'S ENGINE for Divi iNG MATREMATICAL USTRUIRMB.

4to. 68.
35 * ENGINE for DmDING Sim,&iGnT Liyzs. 4to. 58.

36. SABINE'S PENDULUM EXPERIMENTS tO DETERMINE Tnx Fiouzz
of the EARTH. 1825. 4to. 40s.

37. SHEPHERD'S TABLES for CommcTmG LuxAR DISTANCES. 1772.
Royal 4to. 218.

38. TABLES, GENERAL, of the MOO'N'S DISTANCE
from the SUN, and 10 STARS. 1787. Folio. 5s. 6d.

39. TAYLOR'S SEXAGESIMAL TABLE. 1780. 4to. 16s.
40. TABLES of LOGARITIIMS. 4to. 31.
41. TIARK'S ASTRONOMICAL OBSERVATIONS for the LoNorruDic

Of MADEIRA. 1822. 4tn. 5s.
42. CHRONOMETRICAL OBSERVATIONS for DnnmaLmczs

of LoNGiTui)ic between Dovzî4 PuiaTamouTH, and FAI.MouTH. 1823.
4to. 5s.

43. 'VENUS and JUPITER: OBSERVATIONS Of, compared with the TABLics.
L"4on, 1822. 4td 2s.

44. WALES and BAYLYS ASTRONOMICAL OBSERVATIONS.
1777. 4to. 21s.

45. WALES' REDUCTION of ASTRONOMICAL OBSERVATIONS
MADE IN THE SOUT]a]CRN HEMISPRERE. 1764--1771. 178& 4to.
10-s. 6d

AUSTIN'S (MRs.) Fragmenta from Cierman Prose Writers. Trani-
lated, with Biographical Notes. Post 8vo. 1(».

Translation of Ranke's Political and Ecclesiastical
ilistory of the Popes of Rome. Third Edi6m. 19 Vols. Svo. 243.

BABBAGE'S (CigA.LEs) Economy of Machinery and Manuâctures.
Foùrth Edition. Fcap. Svo. 6s.

Table of the Log-arithms of the Natura1 Numbers
from, 1 to 108000. Fourth Edition. Royal 8vo. 6s.

Ninth Bridgewater Treatise. Second Edition. 8vo.
9s. 6d.

Reflections on the Decline of Science in England,
and on some of its Causes. 4to. 15s.

Exposition of 1851 ; or, Views of the Industry, the
Science, and the Goyerument of England. Sécond Edit". Svo. 7s. 6d.
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BARROW'S (TnE LATE Siit'JonN) Autobiographical Mem * ir, in-
cluding Rellections, Observations, and Reminiscences at Home and
Abroad. - From, Early Life to Advanced Age. Portrait. 8vo. 1&.

Voyages of Discovery aâ ResSch 'within the
Arctic Regions, from 1818 to the present time. Under the Command of

the several Naval Officers, enrployed by Sea and Land, In search of a
North-west Passage from the Atlantic to the Paeffie: with Two Attempts

to reach the North Pole. AbrIdged and arranged from the Official
Narratives, with Occuional. Remarks. Svo. 158.

- (Joniq) Memoirs of the Naval Worthies of Queen
Elizabeth's Reigm, their Gallant Deeds, Daring Adventures and Services

in the infant state of the British Navy, with brief Biographical Notices
of the respective Commandera. 8vo. 148.

Life and Voyages of Sir Francis Drake. With nume-
roua Original Letters from him and the Lord High Admiral to the Quee14
and gmat Officers of State. Post 8vo. 2s. 6d.

Tour in Austrian Lombardyý the Northern Tyrol,
and Bavaria. Woodcuts. Post 8vo. 10-9. 6d.

BASSOMPIERRE'S Memoirs of bis Embassy to the Court of
England in 1626. Translated with Notes. 8vo. 9s. 6d.

BEES AND FLOWERS. Two Emys' reprinted from the',, Quarterly
Review!' Fcap. 8vo. Is. each.

BELISARIUS (Li7ic oir). By LoRD MARON. SeSnd Editwn.
Post 8vo. 108. 6&

BELL'S (SiR CRARLEs) Anatomy and Philfflophy of Expression as
connected with the Fine Arts. Fourth E-ditiom Plates. Impl. 8vo. 218.

Mechanism and Vital Endowments of the Hand u
evincing Design. Fifth Edition. Portrait and Woodeuts. Post 8vo. 7s. 6d.

BENEDICT'S (JiuiLzs) Sketch of the Lifé- and Works of Feliz
Mendelssohn Bartholdy. 8vo. 2s. 6&

BERTHA'S Journal during a Visit to ber Uncleý in England.
Containing a Varlety of Interesting and Instructive Information, adapted
for Young Persons. &-venth Edition. Woodeuts. 12mo. 7s. 6d.

- The Heiress in ber Minority; or, the Progreu of
Character. By Author of Il BimTRAS JOURNAL." 2 VOIS. 12MO. 188.

BETHUNE-S (J. E. D.) Specimens of Swedish and German Fléetry.
Part 1. Poems of Esaïas Tegner. Part Il. Schiller's Maid of Orleaw.

Crowix Svo. 12s.
BIRCH'S (SAmum) History of Ancient Pottery: Egyptian, Asiatie,

Greek, Roman, Etruscan, and Celtic. With Illustrations. 8vo. .(Nearlir
Réady.)

BIRI"S (W. R.) Hurricane Guide. Being an Attempt to connect
the Rotatory Gale, or Revolving Storm, with Atmospberic Waves.

Including Instructions for observing the Phenomena of the Waves and
Storms; with Practical Directions for avoiding the Centres of the latter.
With Circles on Cards. Post 8vo.

BIOSCOPE (Tiait),- or, the Dial of Life explained. To which is
added a Translation of St. Paulinns' Epistle to Celantia on the Rule of

Christian Life and an Elementary View of general Chronology. By
GammLLx PiN. x. &Snd Editio& With Plate. 12mo. 128.
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BLUNT'S (REcV. J. J.> Undesigned Coincidences in the Writings
cf the Oid and New Testament, an Argument of their Veracity: with
an Appendix co8ltaining Undesigned Coincidences between the Gospels,

-e*"ndJmsphu»ï-E--i. 9M

Principles for the proper understanding of the Mosaic
Writings, stated and appiied, together with an incidentai. argument for
the truili cf the Resurrection of our Lord. Belng the HULSEÂNLECTuREs
for .1832. Post 8vo. 68. 6d.

BOOK 0F COMMON PRAYER. With 1000 Illustrations cf
Borders, Initiais, and Woodcut Vignettes. A Newo &ition. Medium
8vo. 218. cioth, 318. 6d. caif, or 428. morocco.

BORROW'S (GEORGEm) Lavengro; The Scholar-Gipsy-and Priest.
With Portrait. 3 Vois. Post 8vo. »0.
-Bible in Spain; Or' the Journeys, Adventures, and
Imprisonments cf an Englishxan in an Attempt te circulate the
Seriptures in the Peninsula. 3 Vols. Post -8vo. 278, or C1hmp E4iuion,
l6mo, 58.

Zincali, or the Gipsies of Spain; their Manners,
Customs, Religion, and Language. 2 Vols. Post 8vo. 18s., or Cheap
EdjUon, lmo, 5x*.

BOSWELL'S (JÂMEs> Life of Dr. Samuel Johnson. Including the
Tour te the Hebrides, wlth Notes by Sir W. Scurr. Edited by the Right
Hou. JOHN WILSON CROER. .A New- E4itio,, it/s mur/s additiosal
Maiter. Portraits. One Volume Royal 8vo. 158.

BRAY'S (Mus.) Life of Thoma Stothard, RA. With Personal
Reminiscences. Iliustrated wiih Portrait and 60 Woodcuts of his
cheèf works. 4to. 218.

BREWSTER'S (SIt DAVID) Martyrs of Science, or the Lives of
Galileo, Tycho Brahe, and Kepler. Second Edition. Fcap. 8vo. 4s. 6d.

BRITISH' ASSOCIATION REPORTS. York and Oxford,
1831-32, 13s. 6d. Cambridge, 1833, 12s. Edinburgh, 1834, 15s. Dublin,
1835, 13s. 6d. Bristol, 1836, 128. Liverpool, 1837, 168. 6d. Newcastle.
1838, 15s. Birmingham, 1839, 13s. 6&. Glasgow, 1840, 15s. PiymoutLs,
1841, 13.6d. Manchester, 1842, 10s. 6d. Cork, 184.3, 12s. York, 1844,
20s. Cambridge, 184, 12s. Southampton, 1846, 15*. Oxford, 1847,18s.
Swansea, 1848, 9s. Birmingham, 1849, 108. Edinburgh, 1850, 15*.
Ipswich, 1851, 16*. 6d. 8vo.

4BROGDEN'S (REcV. JAs.) Illustrations of the Liturgy and Ritual
of the United Church cf Engiand and Ireland. Being Sermons and
Discourses Seiected- from the Work.s cf eminent Divines cf the l7tls
Century. 3 Vois. Post Svo. 27*.

Catholie Safeguards againsi the Errors, Corruptions,
and Novelties cf the Church cf Rome. Being Sermons and Tracts seiected
from the Works cf eminent Divines cf the l7th Century. Second Edition.
With Preface and Index. 3 Vols. Svo. »6.

**TUs Second ansd Tlssrd V'otasse say be had *eparately, 14s. eacis.

BROOKE'S (SIR JAmzs> Journals of Events in Borneo, including
the Occupation cf Labuan, and a Visit to the Celebes. Together with
the Expedition cf H. M. S. Iris. By CÂ&Pr. RoDNE&y MUNDY, R.N.
Plates. 2 Vols. Svo. 32*.

BTJBBLES FROM THE BRUNNEN 0F NASSAU. By an Ora
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BUNBURY'S (C. J. F.) Journal of a Residence at the Cape of Good
Hope; wîth Excursions Into the Interior, and Notes où thý lî a
History and Native Tribes of the Country., Woodeuts. Post 8vo. ' 9s.

BUNYAN (Joialq) and Oliver CromwelL. Select Biographies. By
ROBERT SOUTHEY. Post 8vo. 2s. 6d.

BURGHERSH'S (LoitD) Memoir of the Operations of the Allied
Armies under Prince Schwarzenberg and Marabal Blucher during the

latter end of 1813-14. 8vo. 21s.

àarly Campaigna of the Duke of Wellington in
Portugal and Spain. Svo. 88. 6d.

BURN'S (LIICUT.-CoL.) Naval and Military Technical Dictionary of
the French Language. French and English-English and French.

Crown. Svo. 15s.

BURNES' (SiR AiLraAimzR) Journey to, and Reaidence in the City
of Cabool. Second Edition. Plates. 8vo. 18s.

BURNS' (ROBERT), Life. By JoHiq GiBsoiq LocKnART. Fiph
Edition. Fcap. 8vo. 38.

BURES (G. D.) Instructions in Practical Surveying, Tqogra-
phical Plan-drawing, and on sketching gronnd without Instruments.
Second Edition. Woodeuts. Post 8vo. 7s. 6d.

BUXTON'S (Siit Fowi&iLL) Memoirs. With Selections ftom, his
Correspondence. Hy his Son. Fourth EdWon. Portrait. 8v% 16s.; or

Cheap Edition, 16mo, 88. U

BYRON'S (LoRD) Life and Lettem By THoxAs Moo". Plates.
6 Vols. Fcap. 8vo. 18s.

0 1 Complete in One Volume.
Portraits. Royal 8vo. 128.

Poetical Works. Plates. 10 Vols. Feap. 8vo. 30a.

Complete in One Volume. Portrait.
Royal 8vo. 12s.-

Poetical Works. 8 Vols. 24mo. 208. sewed, or
24,9. cloth. The Works are sold separately as follows:-

Childe Harold. Miscellanies, 2 Vols.
Dramas, 2 Vols. Beppo and Don Juan,
Tales and Poems. 1 2 Vols.

Childe Harold's Pilgrimage. With Portrait of Ada, and
30Vignettes. Crown8vo. low.6d.

BUTTMÀN'S LEXILOGUS; or, a Critical Examination of the
Meaning and Etymology of numeroils Grepk Words and Passages,

Intended principally for Homer and Hesiodý-Translated, and edited with
Explanatory Notes and copious Indexes, by REV. J. R. 'FisH"iric.

Third Edition. 8vo. 148.

Catalogue of Irregular Greek Verbs; With all the
Tenses extant-their Formation, Meaning, and UsaM accompanied by

stn Index. Translated, with liotesi by Ricv. J. R. Fisnir-Ax Second
-Ed-ition. 8vo. 7s. 6d.
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CALVIN'S (Jonx) Life. With Extracts from his Correspondence.
By Taox.As H. Dywa. Portrait. 8vo. 15s.

CALLCOTT'S (LADY) Little Arthur's History of England. Fileenth
Edition. Woodeuts. 18mo. 28. 6d.

CAMPBEIÀL'S (LoRD) Lives of the Lord Chancellors and Keepers
of the Great Seal of England. Froin the Earliest Times to the death of
Lord Eldon in 1M8. Third Bdition. 7 Vols. 8vo. 1028.

The Work may al8o be had as follows.
lst S.,rie,@. , From the Earliest Times to t& Revolutidh of M. 3 Vols.

8vo. 428.
2ndSeries. From the Revolution of 1688 to the Death of Lord

Thurlow in 1806. 2 Vols. Svo. 30à.
3rd Series. From the Birth of Lord Loughboroughý, in 1733, to the

Death of Lord Eldon, In 1M. 2 Vols. Svo. 30s.;

Lives of the Chief Justice of Englaüd. Vrom the
Norman Conquest till the Death of Lord MansfiéId. e,,Volù. 8vo. 808.

(GzoRGrs..) Modern India. A Sketch o'f the System,
of Civil Government. With some Account of the Nativés and Native
Institutions. syo. 168.

(THos.) Specimens of the British Poeta. With Bio-
graphical and Critical Notices, and an Essay on English Pnetry. Third
Edition. Revised by PETER CUNNINGHAX. Portrait and Vignette. Royal

Svo. 158.

Short Lives of the British Poets. With an Essay
on English Poetry. Post 8vo. 68.

CARÈME'S FREVH êOOKERY. Translated by W. HALL.
SecondEdition. Plates. 8vo. 15s.

CARMICHAELYS (A. N.) Greek Verbs. Their Format-ions,
Irregularities, and Defects. -S«md Edition. 'Lost 8vo. So. 6d.

CARNARVON'S (LoRD) Portugal, Gallicia, and the Basque
Provinces. From Notes made during a Journey to those Countries.

Third Edition. Post 8vo. 5s.

CATHCART'S (MAjoii Gic"RAL) Commentaries on the War
in Ruuia and Germ'any, 1812-13. With 28 Diagrams and Plans.

8vo. 14s.

CHARMED ROE (THiz) ; or, The Story of the Little Brotber and
Sister. With Illustrations. By OTTO SPECKTER. 16MO. 58.

CLARENDON GALLERY (THz); or, Lives of the Friends and
Contemporaries of the Lord Chancellor Clarendon, illustrative of Por-

traits in bis Gallery. With au lutroduction, containing a Descriptive
Catalogue of the Pictures, and an Account of the Origin of thé Collçeuon.
By Lady Tnitaxsà Lzwis. Portraits. 3 Vols. 8vo. 42s.

CliARK (Sip. JAxics) On the Sanative Influence of Climate, with an
Account of the Best Places for Invalida in the South of EmM &c. Fourth
Edition. Post Svo. 10s. 6d.

CLÀUSEWITZ'S (GmqzRAi. CARL Vox) Campaig'n of 1812, in
Russia. ýTrans], from the German. By Lord Ellesmere.. Map. 8vo.

103. 6d.
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CLIVE'S (Tiaz GIRIAT Lo») Life. By Itzy. G. pt GLicie, M.A.
Post Svo. 58.

COLERIDGE (SAmuzi TATiLoR) Specimenis of his Table-Talk.
Fourth Edition. Portrait. Fcap. 8vo. 68.

(HzNitr NzLsow) Introductions to the Study of
the Greek Classie Poets. Third Edition. Fcap. 8vo. 58. 6d.

COLONIAL LIBRARY. [See Home and Colonial Library.]
COMBER'S (DzAN) Fiiendly - and Seuonable Advice to the

Roman Catholics of Ené;land. Edited, with a Preface and Notest by Rev.
Dr. HooK. Fcap. 8vo. 3s.

COMMERCIAL TARIFFS (Tsz) OF ALL'COUNTRIES. Col-
lected by the Prussian Government. Trknslated carefully into English
Moneys. Edited bjr C. N. NZWI)ZGATZ, X.P. 8VO.

CONDE'S (Louis Pmiffcic) Life, isurnamed the Great. By LoRD
MARON. Post 8vo. 58.

COOKERY (MODicim DoxIgSTIC). Founded on Principles of Economy
and Practical Knowledge, and adapted for Private Families. A New
Edition. BY.A LADY. Woodeuts. Fcap 8vo. 68.

CRABBE'S (Rzv. Gisoi&Gz) Life and Letters. By his, SON. Portrait.
Fcap. 8vo. &.

Life and Poetical Work& Plates. 8 Vols. Fcap. 8vo. 248.-
Complete in One Volume.

Portrait and Vignette. Royal 8vo. 10s. 6d.

CUMMING'S (IL GoRDoiq)- Five Years of a Hunter's Life in the Far
Interior of South Africa. With Anecdotes of the Chase in hunting the

Wild Beasts of the Deserts and Forests. Third Edition. With Woodcuts.
2 Vols. Post 8vo. 248.,

CURZON'S (Holf. ROBERT) Visits to the Monuterieis of the Levant.
Fourth Edition. Woodeuts. Post 8vn, 15s.

CUNNINGHAM'S (ALiaN) Life of Sir David Wilkie. With his
Journals, Tours, and Critical Remarks on Works of Art, and a Selection

from his Correspondenee., Portrait. 3 Vols. 8vo. 42s.

Poems and Songs. Now first collected
and arranged, with an Introduction and Blographical Notice of the

Author, by P&Tza Cui«NiNGH,&x. - 24mo. 2s. 6d.
(CAPT. J. D.) History of the Sikhs. From

the Origin of the Nation to the Battle of the Sutlej. Second Edition.
Maps. 8vo. 158.

(PICTE.) London-Put and Present. A Hand-
book to the Antiquities, Curiositles, Churchéig4 Works of Art, Publie
Buildings, and Places connected with interesting and historicaI asso-
ciations. Second Edition. Post 8vo. 163.

Modem - London. A complete Guide for
Visitors to the Metropolis. Map. 16mo. 58.

Environs of London. Including a cirele ýf 30
miles round St. Paul's. With Hints for Excursions by Rail,-Road,-
and River. Post 8vo. In the Press.

Westminster Abbey. Its Art, Architecture,
and Associations. Woodcuts. Fcap. 8vo. 18.
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CROKER'S (RIGHT IION. J. W.) Progressive Geograpby for Children,
Fourth Edition. 18mo. 18.6d.

- Stories for Children Selected from the History of
England. Fourteenth Edition. Woodeuts. 16mo. U.

1 Boswell's Life of Johnson. Ineluding the Tour to the
Hebrides, with Notes by Sir W. ScSn. A New Edition, with much
additional Matter. One Volume. Portraits. Royal 8vo. 15a.

Memoirs-of the Reign of ýGeorge the Second, from his
accession to the death of Queen Caroline. By Joni; Loiai) Hi&iavz-Y.
Edited with Notes. Portrait. 2 Vols. 8vo. Mg.

CROMWELL (Omvica) and John Bunyan. - Select Biographies.
By ROBERT SOUTREY. P08t 8VO. 28. 6d.

DARWIN'S (Cia,&RiLim) Journal of Researches into the Natural
History and Geology of the Countries visited during a Voyage round tàe

World. Post 8vo. 7s. 6d.

DATES AND DISTANCES; Showing wbat may be done in a
Tour of Sixteen Months upon the Continent of Europe. Post 8vo. 88. 6d.

DAVY'S (Siii HumpiaRY) Consolations in Travel; or, Last Days
of- a.Philosophe ' Fi

r. fth EdiMon. Woodeuts. Fcap. 8vo. 6s.

Salmonia; or, Days of Fly Fishing.. With some Account
of the Habits of Fishes belonging to the genus Salmo. Fourth Edition.

Woodcuts. Fcap. 8vo. 6s.

DENNIS' (GEORGIC) Cities and Cemeteries of Etrunia; or, the
extant Local Remains of Etruscan Art. Plates. 2 Vols. 8vo. 42s.

DEVEREUX'S (110N. CAPT., R.N.) Lives gad Letters of the Devereux
Earls of Eàsex, in the Reigns of È lizabeth, James I., and Charles I.,

1540-1646. Chielly from unpublished documents. Portraits. 2 Vols.
8vo. 308.

DE VERE'S (AIUBRE'Y) English Misrule and Irish Misdeeds.
Four Letters from Ireland, addressed to an English M.P. S«»,nd E4it in.
Post 8vo. 7,9. 6d.

DODGSON"S (Rzv. C.) Controversy of Faith; or, Advice to Candi-
dates for Holy Orders. Containing an Analysis and Exposition of'the
Argument by which the Catholic Interpretation of the Baptismal Services
is to be vindicated. 12mo.

DOG-BREAKING; the Most Expeditious, Certain, and Easy
Method whether great excellence or only mediocrity be required. By

LIEUT.:ëOL. HUTCHINSON-. Second Edition. Woodeuts. Fcap. 8vo. 7s. 6d.
DOMESTIC MODERN 'COOKERY. Founded on Principles of

Economy and Practical Knowledge, and adapted for Private Families.
-A New Editi&n.. DY A LADY. Woodeuts. Fcap. Svo. 6s. 1 %

DOUGLAS'S (Gzlqi&B£i, SIR HowARD) Treatise on Improved
Gunnery : with Descriptions of the New Guns introduced since the War.

Third Editio7ý4 revi8ed. Plates. 8vo. 21s.

- Treatise on the Principle and Construction of Militw7
Bridges, and the Passage of Rivers in Military Operations. Third

Edition, with much new matter. Plates. 8vo.

DMKE'S (SIR FRANcis) Life, Voyages, and Exploite, by'Sea and
Land. By Joii.N BAitaow. Third Fditjon. post 8vo. 2,9. 6d.



DRINKWATER'S, (JonN) History of the Siege of Gibraltar.
1779-1783. With a DescrIption and Account of that Garrison from. the

Earllest Periods. Post 8vo. 28. 6d.
DRUMMOND'S, (HinRY) Abstract Principles of Revealed Religion.

Post 8vo. 9-Y. 6d.
DUDLEY'S (EAIRL oir) Letten to the late Bishop of Llandaff.
Second Edition. Portrait 8vo. 10s. 6d.

DURHAM'S (ADMIRAL SIR PHILIP) Naval Life and Services. By
CAPT. ALEXANDER MÙIRRAY. 8vo. 58. 6d.

DYER'S (TiaomAs H.) Life and Letters of John Calvin. Compiled
from authentic Sources. Portrait. 8vo. lrm.

BASTLAKE (SiR CHARLxs) The Schools of Painting in Italy.
From the earliest Times. From the German of KUGLEt. Edited, with

Notes. Second Edfflon. Illustmted with 100 Engravings from the Old
Masters. 2 Vols. Post 8vo. 24s.

Contributions to the Literature of the Fine Arts.
Svo. 128.

EDWARDS' (W. H.) Voyage up the River Amazon, Including a
Visit to Para. Post 8vo. 2s. 6d.

EGERTON'S (HoN. CAPT. FRAiqcis) Journal of a Winter's Tour in
India; with a Visit to Nepaul. Woodeuts. 2 Vols. Post 8vo. 18s.

ELDON'S (LoRD- CnAiqc-ziLoR) Publie and Private Life, with Selec-
tions from his Correspondence and Diaries. By Hopàcz Twiss. Third

Edition. Portrait. 2 Vols. Post 8vo. 21s.
ELLESMERE'S (LoILD) Two Sieges of Vienna by the Turks.

Translated from the German. Post 8vo. 2s. 6d.

Second Campaign of Radetzky in. Piedmont.
The Defence of Temeswar and the Camp of the Ban. From. the German.

Posi 8vo. 6y. 6d.
Life and Character of the Duke of Wellington;

a Discourse. Second FAition. Fcàp. 8vo. 6d.
Campaign of 1812 in Russia, from the German

of General Carl Von Clausewitz. Map. Svo. 10s. 6d.
ELPHINSTONE'S (Hoiq. MOUNTSTUART) History of India--the

Hindoo and Mahommedan Periods. ThirdEdition. Map. Svo. 188.

ENGLAND (HISTORIr oir) From, the Peace of Utrecht to the Peace
of Versailles, 1713--e. By LoRD MAHON. Post 8vo. 68. each. (A Volume
every Two Months.)

From the First Invasion by the Romans,
down to the 14th year of Queen Victorias Reign. By MRs. MARKHAN.

New Edition. Woodeuts. 12mo. 7s. 6d.
AS IT IS : SO(,-ial, Political, and Industrial, in the

Middle of the 19th Century. By W. JOHNSTON. 2 VOIS. POSt SVO. 188.

AND FRANCE under the House of Lancaster.
With an Introductory View of the Early Reformation. 8vo. 15.q.

ERSKINE'S (CAimr., R.N.) Journal of a Cruise among the Islands
of the Western Pacifie. Plates. Svo.

ESKIMAUX (THic) and English Vocabulary, for the use of Travellers
in the Arctic Itegiqns. 16mo. 3s. 6d.
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ESSAYS FROM " THE TIMES!' Being a Selection froin the
LITERART PAPPRs which have appeared ln that JOURNAL. Reprinted by

permission. New Edition. Fcap. 8vo. 4s.

ESSEX (THic DicvxRicux EARLS op) Their Lives and Letters.
1540-1646. Founded upon Documents chiefly unpublished. By the

HoN. Capt. DzvicRxijx, R.N. Portraits. 2 Vols. 8vo. 30s.

EXETEWS (BisHop op) Letter to, the Archbishop of Canterbury on
the Gorham Cam. 20M Edition. 8vo. 3s. 6d.

Pastoral Letter to his Clergy on the Present State of
the Church (1861). Eighth Bdition. 8vo. 4s.

Diocesan Synod (The Acts of), beld in the Cathedral
Church of Exeter. By the BisHop op EXETER, on June 25th, 26tl4 and

27tht 1861. Third Edition. 8vo. 2.9. 6d.

Letter to, the Dean of Exeter on Confession and Abso-
lution. 8vo. ls. 6d.

Letters to the late Charles Butler, on. the Theologiad.
parts of his Book of the Roman Catholie Church; with Remarks on
certain Works of Dr. Milner and Dr. Lingard, and on some parts of the.
Evidence of..Dr. Doyle. Second Edition. Svo. 16s.

Sermons. Preached during the Visitation of the Bishop
of Exeter in 180. Pùblished by Request. 12mo. 68. .

FAIRY RING (THic), A Collection of TALxs and STORTES for Young
Persons. From the German. By J. E. TAYLoR. Illustrated by RICHARD
DOYLE. Second Edùion. Fcap. Svo.

FALKNER'S (FRED.) Muck Manual for theUse of Farmem A
Treatise on the Nature and Value of Manures. Second Edition, with a
Glossary of Terms and an Index. Fcap. 8vo. 68.

FAMILY RECEIPT-BOOK. A Collection of a Thousand Valuable
and Useful Receipts. Fcap. 8vo. 5s. 6d.

FARINI'S (LUIGI CARLO) History of the Roman Stateý, 1815-50.
Translated from the Italian. By Right Hon. W. E. GLADsToNz.
Vol 3. 8vo. 128.

FEATHERSTONHAUGH'S (G. W.) Tour through the Slave States
of North America, from the river Potomac, to Texas and the Frontiers of
Mexico. Plates. 2 Vols. 8vo. 26s.

FELLOWS' (SiR CHARLEs) Travels'and Researches in Asia Minor,
more particularly in the Province of Lycia. New Edition. Plates. Post

Svo. 93.
FERG«"--.SON'S (ROBERT, M.D.) Essays on the. Diseases of Women.

Part 1. Puerperal Fever. Post 8vo. 98. 6d.

FERGUSSOYS (JAmics) Palaces of Nineveh and ý Persepolis
Restored: an Essay on Ancient Assyrian and Persian Architectum.

Withý 45 Woodeuts. 8vo. 16s.

Peril of Portsmouth; or French Fleets and Englieh
Forts. Second Edition. With a Plan. Svo. 2s. 6d.

Illustrated Handbook of Architecture.
Being a Concise and Popular Acc'unt of the Different Styles prevail-
ing in all Ages and Countries in the World. With a àescription of
the most remarkable Bùildings. With Illustrations. 8vo. In tU Prm.
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1RUIERBACH'S Remarkeble German Crimes and Trials. Trans-
lated from. the German by Lady Durir GoitDoiw. 8vo. 129.

FISHER'S (Rzv. GicoR(;x) Elements of Geometry, for the Use of
Schools. ThirdEdition. 18mo. 38. (JbUskd by order of i& AdmiraUy.)

First Principles of Algebra, for the'Use of Schools.
.nird Edition. 18mo. 38.

FISHL A KE'S (Rzv. J. R.) Translation of Buttman'a Lexilogus ; A
Critical Examination of the Meaning and Etymology of numerous Greek

Words and Passages, intended principally for Homer an# Heýsiod. WIth
Explanatory Notes and Coplous Indexes. Third Edit". S*o., 14s.

Translation of Buttman's Catalogue of Irregular
Greek Verbs; with all the Tenses extan't-their Formation,. Mesning,

and Usage. With Explanatory Notes, and accompanied by an Index.
Se£oiqd Mition. 8vo. 7& 6d.

FLOWER GARDEX (TjffE). An Essay. reprinted from the
44 Quarterly Review." Fcap. 8vo. ls.

FORD'S (RicHARD) Handbook for Spain, Andalusia, Ronda, Valen-
cia, Catalonia, Granada, Gafficia, Arragon, Navarre, &c. Post 8vo. 168.

Gatherings from Spain. Post 8vo. 6a.

FORSYTH'S (WILLIAM) Hortensius, or the Advocate: an Historicai
Essay on the Office and Daties of an Advocate. Post Svo. 12s.

FORTUNE"S (ROBIERT) Tea Countries of India and China; with some
Account of the British Tea Plantations in the North-west Provinces.

New Edition. Woodcuts. 2 Vols. Pogt Svo.

FRANCE (HISTORYoir). From, the Conquest by the Gaula to, the Death
of Louis Philippe. By Ml-S.MARK.HAX. NM Editiffl. WOodcuta. 12mo. 7s£&

FRENCH (Tjâic) iiý Algiers; The Soldier of the Foreign Legion-
and the Prisoners of Abd-el-Kadir. Tranalated by Lady DuFF G()gDON.
Post 8vo. 2s. 6d.

GEOGRAPHICAL (THz) Journal. Published (occasionally) by the
Royal Geographical Society of Londoe. 8vo.

GERMAN Y (HISTORY oir). From the Invasion by Marius, to the
Battle of Leipsic. By Mu. MARxaAm. New and reviqeà Edition. Wood-

cuts. 12mo. 7s. 6d.

GIBBON'S (EDWARD) Decline and Fall of the Roman Empire.
Edited with Notes. By the DEAý-z OF ST. PAVL'S and M. GuizoT.

S«,ondE*tion. Maps. 6 Vols. Svo. 31.2%.

Lifeand Correspondence.- Editedwith Notes, by the
DzAx OF ST. PAUL'S. Portrait. 8vo. 9s.

'GIFFARD"S (EDWàRD) Short Visit to, the Jonian Islands, Athens.
and the Morea. Plates. Post Svo. 12g.

Deeds of Naval Daring; or, Anecdotes of the British
Navy. Fcap. Svo. 2s. 6d.

GILLY'S (Rev. Dr.) Romaunt Version of the Gospel of St. John,
origiually in use among the old Waldenses. Edited from the MSS.,
with Notes. 8vo. 5s. 6d.
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GiLADSTONE'S4RIGnT Ho4. W. E.) Prayers arranged from the
Liturgy for Piwmlly Use. Second Edition. 12mo. 2o. 6d.

Tinslation of Farmils History of the Roman State,
Vol. 3. 8vo. 12-Y.

GLEIG'S (Rzy. G. R.) Campaigni; of the British Army at Washing-
ton and New Orleans. Post 8vo. 28. 6d.

Story of the Battle of Waterloo Compiled from Publie
and Authentie Sources. Post 8vo. 58.

Narrative of Sir Robert Sale s Brigade in Afghanistan'
with an Account of the fflzuré and Defence of Jellalabad. Post 8vo. 2s.

Life of Robert Lord Clive. Post 8vo. 5à.

Life and Letters of General Sir Thomas Munro. Poët,

GODLEY'S (Joiff lq RoiBxRT) Letiers from America. 2 Vols. Post

GOOCH (ROBERT, M.D.), On the most Important Diseases peculiar to
Women. Second Editiots. 8vo. 12s.

GORDON'S (9iit ALici. * Dury) Sketches of German Life, and Scenes
from thé War of Libération. Translated, from the German of Varnhagen
Von Ense. Post 8vo. U.

(LAi)«r Dupir), Amber-Wif£h : the most interesting
Trial for Witcheraft ever known. Translated from the German of

MEINHOLID. Post 8vo. 2s. 6d.

French in Algiers. 1. The Soldier of the Foreign
Légion. 2. The Prisoners of Abd-el-Kadir. Translated froin the
French. Post 8vo. 2s. 6d.

Remarkable German Crimes and Trials. Translated
from the German of Feuerbach. Svo. 12,9.

GOSPEL STORIES FOR CHILDREN. An Attempt to, render the
Chief Events of the Life of Our Saviour ùlteÙigible and profitable.

Second Edition. '18mo. &. 6d.

GRANT'S (AsAinici.), Nëstorians,, or the Lost Tribes ; containing
Evidence of their Identity, their Nanners, Cistoms, and Ceremonies;
with Sketches of Travel in Ancient Assyris, Arýnenia, and Mesopotamia;

and Illustrations of Scripture Prophecy. Thiro Edüion. Fcap. 8vo. 6s.

GRENVILLE AND STOWE PAPERS (Tn being tbe Private
Correçpondence of Richard Grenville, Earl empie, and bis erother,.

George Grenville,-theïr Friends and Con mporaries-,-Including
MR. GPlFPCNVILLF's DiARY oir POLITTC&L Ev INTs, and UNPUBLISHICI)
LETTERÉ or JuNius. Edited, with Notes, by jw1iý'LiAM JAMES SUUTE.
4 Vols. Svo.

GREEK GRAMNAR FOR SCHOOLS.. Abý-dged from Matthise,
By the BisHop or LoNi>oN. Seventh Edlion, revised by Bey. J. EDwAuDs.

12mo. 3&

ACCIDENCE FORSCHOOLS. Abýdged from MA"uis.
By the Bisaop or LoýiDo'x. Fourth Edisior., reviaed. by Bey. J. EDwà iws.

12mo. 28.
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GROTE'S (Grkoit(;ic) History of Greece. From the Barliest Period
to the Accession of Philip of Macedon (B.c. 403--»). Mape. Vols. I.
to X. 8vo. 16s. each. The, Work may be had as follows:-
VOLS. I.-Il.-Legendary Greece. Grecian History to the Reign of

Peisistratus at Athens.
VOLS. Ill.-IV.-History of Early Athens, and the Legislation of Solon.

Grecian Colonies. View of the Contemporary Nations surrounding
Greece. Grecian History down to the first Peridan, Invasion, and the

Bàttle of Marathon.
VOLS.V.-VI.-Persian War and Invasion of Greece by Xerxes. Period

between the Persian and the Peloponnesian Wars. Peloponnesian
War down to the Expedition of the Athenians against Syracuse.

VOLS. V 1 I.-V 11 I.-The Peace of N ikias down to the Battle of Knidus
(B.c. 421 to 394). Socrates and the Sophists.

VOLS. 1 X.-Y.,.-From the Restoration of the Democracy at Athens down
to the Acçj;ksion of Philip of Macedon (B.c. 403-»).

GUIZOT'S (M.), Causes of the Succeu of the English. Révolution
of 1640-1688. 8vo. 6s.; or Cheap Edition, 12mo, 1-Y.

Democracy in France. Sixth Edition. 8vo. 38.6d.
GURWOOD'S (COL.) Despatches of the Duke of Wellington during

his varions Campaigns. Compiled from Official and Authentie Docu-
ments. Xew, enlarged, and complete E-ditwn. 8 Vols. 6vo. 21s. each.

Selections from the Wellington Despatches
and General'Orders. New Edition. Svo. 1&q.

GUSTAVUS VASA (History of), King of Sweden. With Extracts
. from his Correspondence. Portrait. 8vo. 10s. 6d.

HALFORD'S (SiR Hiciçivr') Popular Essays and Orations. TAird
Edition. Fcap. Svo. 6s. 6d.

NugS Metriew. Fcap, 8vo. 3s. 6d.
1IALLAý1'S (Hri.Npir) Constitutional history of England, from the

Accession of Henry the Seventh to the Death of George the Second. 'Sixth
Edition. 2 Vols. 8vo. M.

History of Europe during the Middle Ages. Tenik
Edition. Including the Supplemental Notes. 3 Vols. 8vo. 30s.

Introduction to the Literary History of Europe, during
the 16th, 17th, and 18th Centuries. Third Edition. 3 Vol Si. Svo. ».

Literary Essays and Charactens. Selected forpopu1ar
reading from the last work. Fcap. 8vo. 2s.

HAýIILTO'N"S (WALTER) Facts to, Assist the Memory in various
Sciences. Second Edition. Fcap. Svo. 6s. 6d.

Hindostan, Geographically, Statistically, and Ehs-
torically. Map. 2 Vols. 4to. 948. 6d.

(W. J.) Researches in Asia Minor, Pontus, and
Armenia; with some Account of the Antiquities and Geology of those

Countries. , Plates. 2 Vols. 8vo. 3&q.

HAMPDEN'S (Bisnop op H.EpxpoRD) Essay on the Philosophical
Evidence of Christianity, or the Credibility obtained to a Seripture

Revelation, from its Coincidence with the Facts of Nature. Svo. qs. 6d.

HARCOURT'S (EDWARD VERNON) Sketch of Madeira; with Map
and Plates. Post 8vo. 8s. 6d.
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HAND-BOOK OF TRAVEL-TALK; or, Conversations in
English, German, French, and Italian. Intended for Engliahmen tra-

velling abroad, or Foreigners visiting Great Britain. 18mo. 68.

BELGIUM AND THE RHINE. Map& Post 8vo. &Y.

NOIRTH GERMANY AND HOLLAND-inclu-
ding Belgium and the Rhine. Map. Post 8vo. 12s.

SOUTH GERMANY-Bavaria, Austria, Salzberg,
the Austrian and Bavarian Alps, the Tyrol, and the Danube, ftom Ulm
to the Black Se& Map. Post 8vo. 12s.

SWITZERLAND-the Alps of Savoy, and Piedmont.
à1aps. Post 8vo. 7s. 6d.

FRANCEr-Normandy, Brittany, the French Alps,
the Rivers Loire, Seine, Rhone, and Garenne, Dauphiné, Provence, and
the Pyrenees. Maps. Post Svo. 12s.

SPAIN-Andalusia, Ronda, Granada, Valencia,
Catalonia, Gallicia, Arragon, and Navarre. Maps. Post 8vo. 16à.

PAINTING-the German, Flemish, Dutcb, Spanish
and French Schools. From the German of KIJOLER. Editîedý with

Notesý by SiR EDMUND HE,&i). 2 Vols. Post 8vo. 128. e«h.

MADEIRA AND PORTUGAL Woodents. 2 VoliL
Post 8vo. 12s.

NORTH ITALY-Florence, Sardinia, Genoa, the
Riviera, Venice, Lombardy, and Tuscany. Map. Post 8vo. 12s.

CENTRAL ITALY-Rome, the Papal States, and
Cities of Etruria. Maps. Post Svo. 16s.

SOUTHER-N ITALY-Sicily, "d Naples. Map.
Post Svo. narly ready.

PAINTING-the Italian Schoëls. From the Ger-
man of KUGLER. Edited, by Sir CHARLxs EAsTLAKx. With Woodeuts
firom the Old Masters. 2 Vols. Post 8vo. 24[s.

MALTA-the Ionian Islands, Turkey, Asia Minor,
and Constantinople. Maps. Post Svo.. 15s.

EGYPT-Thebes, the Nile, Alexandria, Cairo,
the Pyramids, 31ount Sinai, &c. Map. Post Svo. 158.

--- SYRIÀ AND THE'HOLY LAND. Maps. Post
8vo. (Preparing.) 

- SWEDEN. Maps.DENNARK., NORWAY, AND
Post 8vo. 123.

RUSSIA AND FINLAND. Maps. Post 8vo. 128.
ENGLAND AND WALES. Maps. Post 8vo.
DEVO.Z AND CORNWALL. Maps. Post 8vo. 68.
FOR LONDON, PAST AND PRISENT. Being an

A Ipliabetical Account of all the Antiquiâes, Curiosities, ChurchesWorks
of Art, Places, and Streets connected with interesting and Ristorical
Associations. rost Svo. 16s.
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RAND-BOOK FOR MODERN LONDON. A Guide to all objecta
of Interest in the Metroelie. Map. 16mo. 5s.

ENVIRONS OF LONDON. Including a Circle of
30 Miles round St. Paul's. Maps. Post 8vo. (Nearly ready.)

BRITISH MUSEUM -' ITs ANTIQUITIES AND SCUI.P-
TURE. 300 Woodeute. Post 8vo. 7s. 6d.

PICTURé GALLERIES IN AND Nic,&R LONDON.
WIth Critical Notices. Post 8vo. 10s.

'WESTMINSTER ABBEY-ita Art, Architecture,
and Associations. Woodeuts. 16mo. Is.

CHRONOLOGY, Alphabetically arranged. 8vo.
(Nearly Re«V.)

(OFFICIAL). Giving an Historical Account of the
Duties attached to the varions Civil and Eéclesiastical Departments of

the Government. Post 8vo. r>s.
FAMILIAR QUOTATIONS. From English Authors.

Fcap. 8vo.
ARCHITECTURE. Being a Concise and Popular

Acconnt of the DIfférent Styles prevailing In all Ages and Countries
in the World. With a Description of the Inost remarkable Buildings.

By JA»ms F.RGussoN. illustrations. 8vo. In the Press.
CATHEDRALS OF ENGLAND. With Plates.

Post Svo. In the Press.
MEDIAýVAL ART. Translated from the French

of M. Jules Labarthe, and Edited by Mrs. PALLISER. with illustrations.
8vo. In the Press.

HART'S (MAjoR) ARMY LIST. 8vo. (Publùhed Quarterly and
Annually.)

RASE'S ANCIENT GREEKS; their Publie and'Priýate Life,
Manners, and Customs. Translated from the German. By Mrs. AUSTIN.

Fcap. Svo. 5s. 6d.
HAWKSTONE; a Tale of England in the Year 184-. 7%ird

Editi&n. 2Vols. Fcap. 8vo. 12s.
HAY'S (J. H. DFUXXOXD) Western Barbary, its wild Tribes and

savage Aninials. Post 8vo. 2s. 6d.
HEAD'S (Siit FitANcis) Rough Notes of some Rapid Journeys acrosis

the Pampas and over the Andes. Post 8vo. 2s. 6d.
Bubbles from the Brunnen of Nassau. By an OLD MAN.

Sixth Edition. 16mo. 5s.
Emigrant. Sixth EdýMom Fcap. 8vo. 2.8. 6d.

Stokers and Pokers, or the London and Nortà-Western,
Railway. Post 8vo. 2s. 6d.

Defenceleu State of Great Britain. A serie@ of Descrip-
tive Sketches, containing-1. Military Warfare. 2. N:yal Warfare.
3. The-Invasion of England. 4. The Capture of London by a French

Army. 5. The Treatment of Women in War. 6. How to Defend Great
Britain. Post8vo. 12s.

Paris in 1851-a Faggot of French Sticks. Second Edition.
2 Vols. Post Svo. 243.

Fortnight in Ireland. Second Edition. Map. 8vo. 12,8.
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HEAD"S (SIR GEORGE) Forest Scenes and Incidents in Canadâ.
&cond Edüion. Post 8vo. 10w.
Home Tour through the Manufaeturing Districts of'

England, Scotland, and Ireland, inchiding the Channel Islands, and the
Isle of Man. Third.Edition. 2 Vols. Post 8vo. 128.

(Siit EDmUlID) Handbook of Painting-the German,
Flemishi Dutch, Spanish and French Schools. Partly from the Ger-
man of KUGLER. Edited, with Notes. 2 Vols. Post 8vo. 12s. each.

HEBER'S (BisHop) Parish Sermons; on the Lessons, the Gospel,
or the Epistleý for every Siinday in the Year, and for Week-day Festivals.

Sixth Edition. 2 Vols. Post 8vo. 16-s.
1 Sermons Preached in England. &cond Edition. 8vo.

9-Y. 6d.
1 Hymns written and adapted for the weekly Church

Service of the Year. Ibelfth Edition. 16mo. 28.
1 Poetical Works.' Fifth Edition. Portrait. Fcp. 8vo.

7s. 6d.
Journey through the Upper Provinces of India. From.

Calciitta to Bombay, with a Journey to Madras ind the Southern Pro-
vinces. 2 Vols. Post 8vo. 10s.

HEIRESS (THE) in Her Minority; or, The Progress of Character.
By the Author of Il BERTHA'S JouRN,&L!' 2 Vols. 12mo. 18e.

HERODOTUS. A New English Veréon. Translated from the
Text Of GA ISFORI), and Edited with Notes, illustrating the History and

,jj:ýeography of Herodotus, from the most recent sources of information,
embodying the chief Resulta, Historical and Ethnographical, which

have been arrived at in the progress of Cuneiform and Hieroglyphical
Discovery. By Rev. GEORGE RAW*lýXBON, M.A. Assisted by COLONEL
]RAWLINSON and SIR J. G. WILKIýXsoN. 4 Vols. ' 8vo. In Prepareion.

HERSCHEL'S (SIR J. W. F.) Manual of Scientific Enquiry, for the
Use of Officers and Travellers in general. By varions Writers. Seccond
FAition. Post 8vo. 10s. 6d. (Publisked by Authority of tU Lordy of the

Admiralty.)
HERVEY'S (LORD)'MeMOiM of the Reign of George the Second,
from, his Acce3sion to the Death of 4ýueen Caroline. Edited, with Notes,

by Right Hon. J. W. CRoKER. Portrait. 2 Vols. 8vo. 365s.

HICKMAM (Wx.) Treatise on the Law and Practice of Naval
Courta Martial. 8vo. 10s. 6d.

HILL (GENERAL LoRD) Life of. By Rzv. Ài)wiN SIDNEY. SeSnd
Edition. Portrait. 8vo. 12s.

(FRE'DERIC) On Crime : its Amount, Causes, and Remediez.
8vo.

HISTORY OF ENGLAND AND FRANCE 'UlqDZR THZ HOUSE
OF LANCASTER. With an Introductory View of the FAniy Raonmation.

svo. 158.
THE LATE WAR: With Sketches of Nelson,

Wellington, and Napoleon. By J. G. LocKaART. 1%o. 2s. 6&
HOLLAND'S (REv. W. B.) Psalms and Hynuw, selected and

adapted to the varions Solemnities of the Church. 24mo. is. 6&
HOLMES' (.ý,iRs. DALKEITH) Ride on Honeback through France

and Switzerland to FlorenS. 2 Vols. Post 8vo. j8j,
c
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HOME AND COLONIAL LIBRARY. Complete in 76 Parts.
Post Svo. 2s. 6d. each, sewed, or bound in 37 Volumes, 68. each, cloth.
(Vols. 12 and 36 are 8s. 6d. each.) The Series contains the following works.

THE BIBLE IN SPAIN. By GEORGE BORbOW.
JOURNALS IN INDIA. By BISnoP HEBER.
TRAVELS IN THE HOLY LAND. By CAPTAINs IRBY and MANGLES.
THE SIEGE OF GIBRALTAR. By JOHN DRINKWATER.

MOROCCO AND THE MOORS. By J. DRUMMOND HAT.
LETTERS FROM THE BALTIC. By a LADY.
THE AMBER WITCH. By LADY DUFF GORDON.
OLIVER CROMWELL & JOHN BUNYAN. By ROBERT SOUTHET.
NEW SOUTH WALES. By MIts. MEREDITH.
LIFE OF SIR FRANCIS DRAKE. By JOHN BARROW.
FATHER RIPA'S MEMOIRS OF THE COURT OF CHINA.
A RESIDENCE IN THE WEST INDIES. By M. G. LEWIs.
SKETCHES OF PERSIA. By. SIR JOHN MALCOLM.

THE FRENCH IN ALGIERS. By LADY DuFr GORDON.
BRACEBRIDGE HALL. By WASHINGTON IRVING.
VOYAGE OF A NATURALIST. By CHARLES DARWIN.
HISTORY OF THE FALL OF THE JESUITS.
LIFE OF LOUIS PRINCE CONDE. By LORD MAHON.
GIPSIES OF SPAIN. By GEORGE BORRow.
THE MARQUESAS AND SOUTH SEAS. By HERMANN MELVILLE.
LIVONIAN TALES. ßy a Lady.
MISSIONARY LIFE IN CANADA. By REv. J. ABBOTT.
SALE'S BRIGADE IN AFFGHANISTAN. By REv. G. R. GLEIG.
LETTERS FROM MADRAS. By a LADY.
HIGHLAND SPORTS. By CHARLES ST. JOHN.

JOURNEYS ACROSS THE PAMPAS. By SIR F. B. HEAD.

GATHERINGS FROM SPAIN. By RICHARD FORD.

SIEGES OF VIENNA BY THE TURKS. By LORD ELLESMERE.
SKETCHES OF GERMAN LIFE. By SIR A. GORDON.

STORY OF BATTLE OF WATERLOO. By REv. G. R. GLEIG.
A VOYAGE UP THE RIVER AMAZON. By W. H. EDWARDS

THE WAYSIDE CROSS. By CAPT. MILMAN.

MANNERS & CUSTOMS OF INDIA. By REv. C. ACLAND.
CAMPAIGNS AT WASHINGTON. By REV. G. R. GLEIG.
ADVENTURES IN MEXICO. By G. F. RUXTON.

PORTUGAL AND GALLICIA. By LORD CARNARvON.

LIFE OF LORD CLIVE. By REv. G. R. GLEIG.
TALES OF A TRAVELLER. By WASHINGTON IRVING.
SHORT LIVES OF THE-POETS. By THOMAS CAMPBELL.

IIISTORICAL ESSAYS. By LORD MAHON.

LONDON & NORTH-WESTERN RAILWAY. By SIR F. B. HEAD.

ADVENTURES IN THE LYBIAN DESERT . By BAT.E ST. JOHN.
A RESIDENCE AT SIERRA LEONE. By a LADY.
LIFE OF GENERAL MUNRO. By REv. G. R. GLEIG.
MEMOIRS OF SIR FOWELL BUXTON.
OLIVER GOLDSMITH. By WAsUINGTON IRvNo.
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HONE Y BEE (THz). An Essay Reprinted from the "' Quarterly
Review." Fcap. Svo. 18.

HOOK'S (Ricv. DiL) on the Education of the People. Tenâ Edition.
Svo. 2s. 6d.

Church Dictionary. Sirg Edition. 8vo. 16,9.

Advice to the Roman Catholics. By Dr!.Alq CoxiBuL À
New Edition. With Notes. Fcap. 8vo. 3s.

Three Reformations Lutheran-Roman-and Angiican.
Third Fdfflon. 8vo. 38.

Nonentity of Romish Saints, and Inanity of Roman
Ordinances. Third Fdition. 8vo. 2s. 6d.

(THEODORE) Life. From the Il Quarterly Review." Fcap.
8vo. 1s.

HORAC, E (ILLUSTRATED). The Text only. Edited by the Dean of
St. Paul's. New Ed-ilion. With 300 Woodeuts. Crown 8vo. 21s.

Life of. By the Dx,&N or ST. PAUL'S. A New Edù,ion.
With coloured Borders. Woodeuts, &c. 8vo.

HOUSTOUN'S (MRs.) Yacht Voyage to Texas and the Gulf of
Mexico. Plates. 2 Vols. Post 8vo. 21s.

HUMBOLDT'S (ALi&x.) Cosmos; or, a Physical Description of the
World. Translated by COL. and MRS. SABINE. SeVenth Aition. 3 Vols.

Post 8vo. 10s. 6d.

Aspects of Nature 4adifferent Lands and in
différent Climates. Translated by COL. and Mts. SABiN.., 2 Vols.
Post 8vo. 58.

11UTCHINSON (COLONEL) on Dog-IBreaking; the most expe.
ditinus, certain, and easy Method, whether great Excellence or only
Mediocrity be required. Second BdUion. W-Sdcuts. Fcap. 8vo. 7s. 6d.

INKERSLEY'S (THos.) Gothie Architecture in France; Being an
Inquiry into the Chronological Succession of the Romanesque and
Pointed Styles; with Notices of some of theyrincipai Buildings, and

an Index. 8vo- 12s.

IRBY AND MANGLES9 .(CAPTAm) Travels in -Egypt, Nubia.,
Syria, and the Holy Land, including a Journey round the Dead Sea, and1 1 .through the Country east of the jordan. Post 8vo. 2s. ëd.

JAMES' (REv. TiaomAs) Fables of jEsop. A New Version, for Old
and Young. With 100 Original Designs, by JoEm TicNNiicL. Post 8vo,
23. 6d. A Iso a few Copies on 1ïne Paper, Svo, 16s.

JAMESON'S (.MRs.) Handbook to the Picture (kdleries in and
near London. . With Historical, Biogmphic-4 and Critir Notie«.
Post 8vo. Second Edition. 10s.

JAPAN AND TRE J-APANESE. Described from the Accounts
of Recent Dutch Tmvellerg. New Edition. Post Syo. 6s.

JERV IS'S (LiEUT.) ManUal Of Military Operations, for the Use of
Officers. Post 8vo. 9s. 6d.
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JESSE'S (EDW'.&TtD) Visits to - Spota of Interest in the Vicinity of
Windsor and Eton. Woodeuts. Post 8vo. 123.

Scenu and Occupations of Country Life. A New Edilion.
Woodeuts. Post Sv'o.

Gleanings in Natural History, adapted for Schools.
With Anecdotes of the Sagacity and Instinct of Animals. SixthEdition.

Fcap. Svo. 6s. 6d.
JOCELYN'S (LoltD) Six Months with the Chinese Expedition; or,

LeavesfromaSoldieesNote-Book. SevenihBdition. Fcap.8vo. 5s.6d.

JOHNSON'S (Dp.. S,&muzL) Life : BI James Boswell. Including
the Tour to the Ilebrides, with 'Notes by SiR W. ScoTT. Edited by
the Right HOn. JOHN WILSON CxoKzR. A New Edition, with much

additional matter. 1 Vol. Portraits. Royal 8vo. 15#.

JOHNSTON'S (Wx.) England as it is : Social, Political, and
industrial, in the Middle of the 19th Century. 2 Vols. Post Syo. 1&q.

JONES'S (Rzv. RiCITARD) Effly on the Distribution of Wealth,
and on the Sources of Taxation. Part I.-RENT. Second Edition. Post

Svo. 7s. 6d. ' r
JOVRNAL OF À NATURALIST. Fourth Edition. Woodeuts.

Post 8vo. 9s. 6d.
JUKES' (J. B.) Excursions in and about Newfoundland during the

Years 1839-40. Map. 2 Vole. Post 8vo. 21s.

KING EDWARD VITii's Latin Grammar; or an Introduction
to the Latin Tongue, for the Use of Schools. Eighth. Bdiiion. 12mo.
3s. 6d.

Latin Accidence; or ElementB of the
Latin Tongue, for the Use of Junior Classes. 121no. 2s.

KINNEAR'S (.Toriiç G.) Cairo, Petra, and Damascus, described
from Notes made during a Tour in those Countries: with Remarks on
the Governnient of Mehemet Ali, and on tlie present prospects of Syria.
Post 8vo.ý 9s. 6d.

KUGLER'S (Dr. FitAiçz) Handbook to Theltalian Schnols of
Painting. Translated from the Gerrnan. By a Lady. Edited, with
Notes, by SIR CHAILLEs EAsTLAxz. Second Edition. Illustrated with 100

Woodents from the Old Masters. 2 Vols. Post 8vo. 24s.

Handbook. to the German., Flemish, Duteb, Spanish,
and French Schools of Painting. Translated from the German. By a
Lady. Edited, with Notes, by SiR EDYuND HEAD, Bart. 2 Vols. Post
Svo. 12s.each.

LABORDE'S (Licoir %) Journey through Ambia PetrSa, to Mount
Sinai, and the Excavated City of PetrSa,-the Edom of- the Prophecies.
Second Edition. With Plates. 8vo. 188.

LAMBERT'S (Miss) Church Needlework. With Pmetical Remarks
on its Preparation and Arrangement. Plates. Post 8vo. 9s. 6d.

My Knitting Book. Woodeutg. Two Partg. 16mo. 38.
My Crochet Sampler. Woodcuta. Two Part8. 16mo. 4,Y.

Hints on Decorative Needlework. 16mo. 18. 6d.
LATIN 'GRAMMAR (KiiiG EDWARD TRE 'VITR'S.) For the Use

of Schools. Eighth Bdüion. 12mo. 3j. 6d.
ACCIDENCE (KiriqG EDw,&itD VI.); or, Elements of the

Latin Tongue, for the Use of Junior Classes. 12mo. 2s.
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LAYARD'S (AUSTEN H.) Nineveh and its, Remains. Being a
Narrative of Researches andDiscoveries aftiidst the Ruins of Assyria.

With an Account of the Chaldean Chrigtians"« Kurdistan; the Yezedis,
or Devil-worshippers; aüd an Enquiry into the Manners and Arts ot
the Ancient Assyrians. Mfth Edition. Plates and Woodetits. 2 Vols.
8vo. ».

4 Nineveh and Babylon; being the Results
of the Second Expedition to, Assyria. With 400 Plates and Woodeutil.
One Volume. Svo.

M onumenta of Nineveh. Illustrated by One,11undred
Engravings. Imperial Folio, 101. 10s.

Second Series., consisting of Illustrations of Vues,
Sclilptnreq, and Bronzes recently Discovered, descriptive of the Warâi
and Exploits of Sennacherib. 70 Plates. Imperial Folio.

Popular Account of Nineveh. Woodeuts. Post 8vo.

LEAKE'S (CoL W. MLRTIlq) Topography of Athens, with Remarke
on its Antiquities; to, which is added, the Demi of Attica. Second

Edition. Maps and Plates. 2- Vols. 8vo. 30s.

Travels in Nortbern Greece. Maps. 4 VOIS. 8vo. §0&
Greece at the End of Twenty-three Years Protection.

8vo. 6d. 1

Peloponnesiaea: A Supplement to Travels in the Morea.
Svo. lu.ý- Thoughta on the Degradation of Science in England.
8vo. % 6d.

LETTERS FROM THE SHORES OF THE BALTIC. By a
LADY. Post 8vo. 2s. 6d.

MADRAS; or, Fint Impressions, of Life and
Manners in Indi& By a LADY. Post 8vo. 2s. 6d.,

SIERRA LEONE, written to Friends at Home.
By a LADY. Edited by Mrs. NoRTox. Post 8vo. 5s.

LEWIS' (G. CORNEWALL) Eàsay on the Government of Dependencies.
8vo. 12s.

Glossary of -Provincial Words* used in Herefordshire and -
some of the adjoining Counties. 12mo. 4s. 6d.

Essay on the Origin and Formation of the Romance
Langliages: containing an Examination of M. Raynouard's Theory on
the Relation of the Italian, Spanish, Provençal, and French to the Latin.

secffld Edition. Svo. 123.
(LADY THERMA) Lives of the Friends and Contemporaries

of the Lord Chancellor Clarendon, illustrative of Portraits in his Gallery.
With an Introduction, containing a Descriptive Catalogue of the Pictures,

and an Account of the Origin of the Collection. Portraits. 3 Vols.
8vo. 428.

(M. G.) Journal of a Residence among the Negroes in the
West Indies. Post 8vo. 2s. 6d. '

LEXINGTON (THic) PAPERS; or, Some Aecount of the 'Courts
of London and Vienna at the end of the 17th Century. Extracted from
the Official and Private Correspondence Of ROBERT SuTTo.x (LoRu
L-ýExl-.iGTON) while Minister at Vienn-a 1694-iffl. Edited by HoN. H.

MANNICU SUTTO,ýq. 8VO. 148.
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LINDSAY'S (LoRD) Sketches of the Hi8tory of Christian Art.
3 Vols. 8vo. 31-9. 6d.

---- Lives of the Lindsays; or, a Memoir of the Houses
of Crawford and Balcarres. To which are added, Extracts from the
Official Correspondence of Alexander, sixth Earl of Balcarres, during
the Maroon War; together with Personal Narratives, by his Brothers,
the Ilon. Robert, Colin, James, John, and Hugh. Lindsay; and by his

Sister, Lady Anne Barnard. 3 Vols. 8vo. 42s.

Progression by Antagonism. À Theory, involving
Considerations touching the Present Position, Duties, and Destiny of

Great Britain. Svo. 6s.
(Rev. H.EN.Y) Practical Lectures on the Historical

Books of the Old Testament. 2 Vols. 16mo. 10s.

LITTLE ARTHUR'S HISTORY OF ENGLAND. By LAI)y
C.ILLCOTT. Fifmenth Edition. 18mo. 2s. 6d.

LIVONIAi TALES. -The Disponent.-The Wolves.-The Jewess.
By the Author of " Letters from the Baltic." Post 8vo. 2s. 6d.

LOCH'S, (CAPT. G. C.) Events of the Closirig Campaign in China.
Map. Post8vo. 88. 6d.

LOCKHART'S (J. G.) Ancient Spanish Ballads; Historical and
-Romande, Translated, with Notes. New Edition, with Illuminated

Titles, Borders, &c. 4to.

Life of Robert Burns. Fifth Edition. Feapý, 8vo. 38.
History of the LateWar: with Sketches of Nelson,

Wellington, and Napoleon. 18mo. 2s. 6d.
LONIG'S (GEo.RGE) Essay-B on the Conduet of Life, and Moral Nature

of Man. 2 Vols. Post Svo. 6s. each.
LOUDON'S (MRs.) Ladies'Gardener; or, Instructions in Gardening.

With Directions for Every Month in the Year, and a Calendar of
Operations. Eighth Fdiiion. Woodeuts. Fcap. 8vo. bs.

31odern Botany for Ladies; or, a Popular Introduction
te the Natural System of Plants. Secmui Edition. W oodeuts. Fcap. 8vo. 6s.

LOWE'S (Siia HuDsoN) Letters, and Journals, revealing the true
History of Napoleon during his Captivity at St. Helenà. 1-'ortrait. 3 Vols.

Svo.
LESHINGTON'S (SIRs.) Narrative of a Journey from Calcutta
to Europe, by way of Egypt. Second £Wition. Post bvo. 8s. 6d.

LYELL'S (SiR CHARLES) Principles of Geology ; or, the Modern
Changes of the Earth and its Inhabitants considered as illustrative of

Geology. Eigtah Mition. Woodeuts. 8vo. 18s.

Manual of Elementary Geology; or, the Ancient Changes
of the Earth and its Inhabitants illustrated by ità Geological Monuments.

Fourth Edition. Woodeuts. Svo. 12s.

Travels in North America, 1841-2; with Observations on
the United States, Canada, and Nova Seotia. Plates. 2 Vols. Post Svo. 21.9.

__ Second Visit to the United States of North Americâý
1845-6. Second Edit". 2 Vols. Post 8vo. 188.
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MAHON'S (LORD) History of England,, from the Peace of Utrecht
to, the Peace of Versaüles, 1713-83. Third Edition revised. Post 8vo.

68. each. (A Volume to be published every two months.)

'«Forty-Five;" or, a Narrative of the Rebellion in
Scotland. Post 8vo. 33.

History of the War of the Succession in Spain. Second
Edition. Map. 8vo. 15s.

__ Spain under Charles the SeéOnd; or, Extracts from, the
Correspondence of the Ilon. A LEXANDER STANHOPE, British Minister at
Madrid from 1690 to 1700. Second Edition. Post 8vo. 6s. 6d.

Life of Louis Prince of Condé, surnamed the Great.
Post 8vo. 5.9.

Life of Belisarius. Second Edition. Post 8vo. 108. 6d.
Historical Essays. Reprinted from, the Quàrterly

Review. Post Svo. 58.
Joan of Arc. An Historical Essay. Fcap. 8vo. le.

McCULLOCH (J. R.) ; Collected Edition of RICARDO'S Political
Works. With Notes afid Memoir. Second,&Iitiori. Svo. 16s.

MACFARLANE'S,(Clg,&RLEs) Travels in Turke durinçr the Years
1847-8. 2 Vols. 8vo. 28s.

MALCOLM'S (SiR JoHN) Sketches of Persia. Th ird Edit-ion.
Post 8vo. 58.

MANTELL'S (GIDioN A.) Thoughts on Animalcules; or, the
Invisible World, as revealed by the Microscope. Second E-elition. Plates.

16mo. 6s.
MANUAL OF SCIENTIFICINQUIRY, Prepared for the Use of

Officers and Travellers in general. By various Writers. Edited by Sia
J. H.RscuEL, Bart. Second Edition. Maps. Post 8vo. 10s. 6d. (I-ýlub-
lished by order of the Lords of the Admiralty.)
MARKHAM'S (MRs.) History of England. From, the First Inva-

sion by the Romans, down to, the fourtànth year of queen Victoria'a
Reign. Xew &Iition. Woodéuts. 12mo. 7s. 6d.

History of France. From, the Conquest by the Gauls,
to the Death of Louis Philippe. New Edition. Wwdeuts. 12mo. 7s. 6d.

History of Germany. From the Invasion by Marius,
to the Battle of Leipsic. Woodeuts. 12mo. Jîs. 6d.

- History of Greece.. By Dr. WILLIAM SMITH. Wood-
cuts. 12mo.

History of Rome. 12mo. In Preparation.
SermonsforChildren. SecondEdition. Fcap.8vo. 38.

MARKLANt'S (J. H.) Remarks on English Churches, and Sepul-
chral Memorials. Fourth Edition. Woodeuts. Fcap. Svo. 6s. 6d.

Reverence due to Holy Places. 17tird Edit".
Fcap. 8vo. 2s.

MARRYAT'S (JosxpH) History of Pottery and Porcelain, in the
15th, 16th, 17th, and 18th Centuries. With a Description of the Manu-
facture, a Glossary, and a List of Monograms. With Coloured Plates
and Woodeuts. Svo. 31s. 6d.

***A few copies on India Proofs, mSnted on Large Jper. 4to. W.U.
ANCIENT POTTERY. Egyptian, Asiatie, Greek,

Roman, Etruscan, and Celtic. By SAMUEL BIRCH. Woodeuts. 8vo.
.Néarly lieady.
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MATTHIÀE'S (AUGUSTUS) Greek Grammar for Schools. Abridged
from the Larger Grammar. By the Bisiiop oF LoNDoN. Semnth Editiort.

revised by Rev. J. EDWARDS. 12mo. 3s.
Greek Accidence for Schools. Abridged by the

BisHop oip LoNDoN. Fourth Edition, revised by Rev. J. EDwAai)s. 12mo. 2,q.
Index of Quotations from, Greek Authors contained

InMatthise'sGreekGmmmar. SecondEdition. 8vo. 7,9.6d.
MAWES (H. L.) Journal of a Passage from the Pacifie to -the

Atlantic, crossing the Andes in the Northeru Provinces of Peru, and
descending the great River Maranon. 8vo. 12s.

MAXIMS AND HINTS for an Angler, and the Miseries of
Fishing. To which is added, Mkaxims and Ilints for a Chess-Player.

By RICHARD PENN. Second Fdition. Woodcuts. 12mo. 58.

MAYO'S (DiL) Elementa of the Pathology of 'the H'man Mind.
Fcap. 8vo. 5s. 6d.
MELVILLES (HEitmAlqii) Typee and Omoo; or, Adventures

amongst the Marquesas and South Seas. 2 Vols. Post 8vo. 10,q.
MENDELSSOHN'S (FxLix B,&RTIaOLDY) Life. ByJuiizs BENEDICT.

8vo. 2.q. 6d.
MERIRIFIELD (MRs.) Original Treatises on the Arts of Painting

in Oil, Miniature, Moàaie, and on Glass; of Gilding, Dyeing, and the
Preparation of Colours and Artificial Gems, described in several un-

published Manuscripts, dating from the Twelfth to the, Eighteentit
Centuries. Preoeded by a General Intioduction, with Translations,

and Notes. 2 Vols. Svo. 30s. (Published by Authority.)
MEREDITH'S (MRS. C19ARLEs) Notes and Sketches of New South

Wales, during a Residence from 18W to 1844. Post 8vo. 28. 6d.
yeaý M)l iHo=me in Tasmania, during a Residence of Nineith ý dons. 2 Vols. Post 189.

MILFORD'S (JoHiq) Norway and her' Laplanders in 1841 ; with a
Few Hints to, the Salmon Fisher. 8vo. 10s. 6d.

MITCIIELL'S (THoxàs) Plays of Aristophanes. With English
Notes. 8vo. 'l. CLOUDS, 10s.-2. WASPS, FROGS, 15s.

DH9ýMFmMC COOKERY. Founded on Principles of
Economy and Practical Knôwledge, and adapted for Private Families.

Woodeuts. Fcap. 9vo. 6s.
MMM.AN'S (DiuN 01P ST. PAuL's) History of ChrÎstianity, from the
Birth of Christ to the Extinction of Paganism -in the Roman Empire

3 Vols. 8ve.. ».
Edition of Gibbon's Decline and Fall of the ]Roman

_Empirè. Edited vith Notes, by M. GUIZOT. Second Edition. Map.>,.
6 Vols. 8vo. 31.

Life and Correspondence of Edward Gibbon. Portrait.
8vo. 98.

Works of Horace. Illustrated with Statues, Coins,
Views, &c., chiefly from the Anibque. New Edit". With 300 Wood-

cuts. Çrown 8vo. 21s.
Liféof Horace. Illustrated withColoured Borders.,

Vignettes, &c. , Svo.

Poetical Works. Second Edition. Plates. 3 Vols.
Fcap. 8vo. 18s.

Fall of Jerusalem. Fcap. 8vo. 18.
Bampton Lecture, 1827: The Character and Conduet

of theApostlesconsideredasanEvidenceofChristianity. 8vo. 10s.6d.
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MILMAN'S (C,&PT. B. A.) Wayside Cross; or, the Raid of Gomez.
A Tale of the Carlist War. Post 8vo. 2s. 6d.

MOORE'S (THomAs) Life and Letters of Lord Byron. Plates.
6 VOIS. Fcap. 8vo. 183.

Complete
in One Voluige. Portrait and Vignette. 'Royal 8vo. 128.

MUCKMANUAL(The)fortheUseofFarmers. APracticalTreatise
on the Chemical Properties, Management, and Application of b1knures.
By FREDERICK FALKNER. &cond Edition. Fcap. 8vo. às.

MUIRHEAD (J. P.). James Watt, an Histoncal Eloge., By M.
ARAco. Translated, with Notes. 8vo, 8s. 6d.

Correspondenee of James Watt on his Discovery of
the Theory of the Composition of Water, with- a Letter froin bis Son.
]Portrait. 8vo, 10,9 6d.
MULLER'S DORIANS ; The History and Antiquities of tbe Dorie

Race. Translated by the Right Hon. ÙzxRir TuFxitLL and GPoRGz
CORNEWALL Lzwis, Esq. Second Edition. Maps. 2 Vols. Svo. 26s.

MUNDY'S (CAPT. RODNICY) Events in Borneo, including the Occu-
pation of Labuan and Visit to, the Celebes. Plates. 2 Vols. 8vo. es.

MUNRO'S (GENERAL SiR TH'mAs) Lifé and Letters. By the REY.
G. R. GLEIG. POSt SVO. 68.

MURCHISON'S (SIR RODERICK) Ru&gia in Europe and the Ural
Mountains; Geologically Illustrated. , With Coloured Maps, Plates,
Sections, &c. 2 Vols. Royal 4to. 81. Se.

Primeval Geology; or,'the Earlier Forms of Lifg,
as disclosed ln the Older Rocks. With Plates and Woodeuts. 8vo.
.ln the- Pre-ss.

MURRAY'S (CAPT. A.-) -Naval Life and Services- of Admiral Sir
Philip Durbam. 8vo. 5e. 6d.

MURRAY'S RAILWAY READING. Published occasiènally;
varying in size and price, and suited for ail classes of Readers.

Already publislied:
LIFE OF WELLINGTON. By LoRi) ELLESIÉERE. 6d.

NiIMROD ON THE CHACE ÀND THE ROAD. ls. each.
ESSAYS FROM "THE TIMES." 4s.

MUSIC AND DRESS. 1&
LAYARD'S POPULAR ACCOLINT OF NENEVEII. 58.

MILMAN'S FALL OF JERUSALE.M. ls.
MAHON'S HISTORY OF THE "FORTY-FIVE." 3s.

LIFE OF THEODORE HOOK. 13.
DEEDS OF NAVAL DARING. 2s. 6d.

BEES AND FLOWERS. ls. each.
JAMES' FABLES OF ESOP. 10OWoodeuts. 2s.6d.
NIMROD ON THE TURF. Is. 6d.
OLIPHANT'S NEPAUL. 2s.6d.
ART OF DINING. ls. 6d.
HALLAM'S LITERARY ESSAYS. ýs.

JOAN OF ARC. By LoRD MAHON. 18.
THE EMIGRANT. By Sm F. B. Hrs.Ar>. 2s. 6d.

MUSIC. AND DRESS. Two Eways reprinted'from the " Quarterly
Review." Fcap. 8vo. ls.

NAUTICAL ALMANACK (The). (Publi8hed by Order of tAe
Lords Commissioners of the Admiralty.) Royal Svo. 2s. 6d.

NAVY LIST (The Royal). (Publiahed Quarterly, by AuthS*y.)
12mo. 2s. 6d.
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MALES (E. V.) Feasts and Fastg: an Essay'on the Bise, Pro-
gres8, and Present State of the Laws relating to Sundays and other

Holidays, &c. Fcap. 8vo. 93. 6d.
NEVILLES (HoN. R. C.) Saxon Obsequies; illustrated by Ornaments

and Weapons discovered in a CeÊnetery near Little Wilbraham, Cam-
bridgeshire. Witli short Descriptions . 1 llustrated by 40 Plates. 4to. 84s.

NEWBOLD'S (LIBUT.) Straits Of Malacca Penang, Malacca, and
Singapore. 2 Vols. 8vo. 269.

NIMROD On the Chace-The Turf--"and The Road. Reprinted
from the Il Quarterly Review." Woodeuts. Fcap. 8vo. 38. 6d.

NORTON (HoN. CARoLilqic); Letters from Sierra Leone. By a LADY,
written to, Friends at Home. Edited by Mrs. NORTON. POSt 8VO. 58.

O'BYRNE'S (W. R.) Naval Biographical Dictionary, coinprising
the Life and Services of every Living Officer in Il. M. Navy, from the
Rank of Admiral to'that of Lieutenant.- Compiled from Authentic and
Faniily Documents. Royal 8vo. 42s.

O'CONNOR'S (R.) Field Sports of France; or, Hunting, Shooting,
and Fishing on the Continent. Woodeuts. 12mo. 7s. 6d.

OLIPHANT'S (LAuitEzicE) Jourùey to Katmandu, with Visit to
the Camp of the Nepaulese Ambassador. Fcap. 8vo. 2,q. 6d.
OXENHAM'S (Rzv. W.) English Notes for Latin Eleglacs ; designed
for early Proficients in the Art of Latin Versification, with Prefatory

Rules of Composition in Elegiac Metre. Second Lýùtion. 12mo. 4s.
OXFORD'S (BisHop oir) Charge to, his Clerky at his Second

Visitation in Nov.? 1851. Second Ait". 8vo. 3àr. 6d.
PAGET'S (JojaN) Hungary and -Transylvania.. With Remarks on

their Condition, social, Political, and Economical. Sécond Ldition.
Woodcuts. 2 Vols. 8vo. 24s.

PALLISER'S (JoHN) Solitary Rambles and Adventures of a Hunter
in the Prairies. Woodeuts. Post 8vo. Nearly Beady.

PARISH'S (SIR WOODBIXE) Buenos Ayres and the Prov i inces of the
Rio de la Plata. Their First Discovery and Conquest, Present State,

Trade, Debt, &c. &cond Edition. Map and Woodetits. 8vo. 15s.
PARIS'S (T. C.) Letters from the Pyrenees during, Three Months'

Pedestrian Wanderings amidst the Wild-est Scenes of the French -and
Spanish Pyrenees. Woodcuts. Post 8vo. 1W. 6d.

PARKYNS' (MANSFIELD) Personal Narrative of Adventures in
Abyssinia. Woodcuts. 2 Vols. 8vo.

PEILES (REv. DE-) Agamemnon of £schylus. A New Edition
of the Téit, with Notes, Critical, Expla:natury, and Philological, for
the Use of Students. iSecondEdition. 8ýVo. 9s.

Choephorae of £ýchylus. A New Edition of the Text,
with Notes, Critical, Expianatory,, and Philological, for the Use of
Students. Second Edition. 8vo. 9s.

PELLEW'S (DEAN oir NopwicH) Life of Lord Sidmouth, with
bis Correspoudence. Portraits. 3 Vols. 8vo. 42s.

PFÀN.L'S (RicH,&.RDý Maxima and Hints for an Angler, and the
Miseries of Fishing. To -which is added, Maxims and Ilints for a
Chess-player. 8econd Edition. Woodeuts. Fçap. 8vo. 58.

(GRANVILLE) Bioscope; or, Dial of Life Explained. To
which is added, a Translation ot St. Paulinus' Epistle to Celantia, on

the Rule of Christian Life; and an Elementary View of General Chro-
nolog'y. Second £Uilion. With Dial Plate. 12mo. ý128.
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pENROSE'S (Rizv. JoHN) LiveB of Vice-Admiraf, Sir C. V. Penrose,
and Captain James Trevenen. Portraits. 8vo. ý10,q. 6d.

Sermons for Househplds, or Fifty-four
Sermons Written for Sunday Reading in Familieà. 8vo, 10s. 6d.

(F. C.) Principles of Athenian Arâitecture, and the
Optical Refinements exhibited in the Construltion of the Ancient

Buildings at Athens,, from a Survey. With 40 Piates. Folio. bi. bs.
(1-ublished under the direction of the Dilettanti Societ

PENNINGTON (G. J.) On the Pronunciation f the Greek Lan-
guage. 8vo. 8s. 6d.

PHILLIPS' (JoHN) Memoirs of William Smith,ý LL.D., (the Geo-
logist). Portrait. , Svo. 7,9. 6d. 1

- Geology of Yorkshire. The Yorkshire Coast, and the
Mountain-Limestone District. Plates, 4to. Partýl., 31s. 6d.-Part Il.,

528.6d. i

The Rivers.., Mountains, and Sea Co'ast of Yorkshire;
with Essays on the Climate, Scenery, and Ancient Inhabitants of the

County. Plates. 8vo. 15,9. 1
PHILOSOPHY IN SPORT MADE SCIENCË IN EARNEST;

or, the First Principlesof Natiiral Philosophy ineuWated by aid of the Toys
and Sports of Youth. Seventh Edition. Woodcutý. Fcap. 8vo. 7s. 6ci.

PHILPOTT'S (BisHop) Letters to the late Charles Butler, on the
Theological parts of bis Book of the Roman C tholic Church; with

Remarks on certain Works of Dr.,Milner and Dr.,Lingard, and on some
parts of the Evidence of Dr. Doyle. Second EditioÀ. 8vo. 16s.

Letter to the Archbishop of Canterbury. 8vo. 38. 6d.
Pastoral Letter, addressed to his Çlergy, on the Pre-

sent State of the Church. 8vo. 4s.
Acts of the Diocesan Synod, hel4 in the Cathedrai

Church of Exeter. On June 25th, 26th, and 217tb, 1&51. 8vo. 2s. 6d.
--- Letter to the Dean of Exeter, o, Confession and

Absolution. 8vo. ls. 6d. i

PHIPP'S' (HON. EDMUND) Memoir, Correspondàâce, Literary and

Unpublished Diaries of Robert Plumer Ward. Portrait. 2 Vols. 8vo. 28s.

POOLE'S (R. S.) HorS Egyptiacae, or the Chronology of Ancient

Egypt, discovered from Astronomical and Iiieroglyphie Records upon
its Monuments. Plates. 8vo. lûs. 6d.

(Rzv. G. A.) Handbook for the Cathedrals of England.

Containing Descriptions of each. Woodeuts. Post 8vo. In the 1rtss.

PORTER'S (G. E.) Progresa e the Nation,» in its various Social and

Economical Relations, from. the beginning of the Nineteenth Century.
11ird &Iition. 8vo. 24s.

(MRs. G.L) Rationai Arithmetic for Schools and for

Private Instruction.' 12mo. 3s. 6d.
POWELL'S (Rzv. W. P.) Latin Grammar simplifièd. 12mo. 38. 6d.

PRAYER-BOOK (THF,), Illuminated with 1000 Illustrations of Bor-

ders, Initials, Vignettes, &c. Medium 8vo. Cloth, 21s.; Calf, 31s. 6d.
Morocico, 42s.

PUSEY (PHILIP) On Improvement in Farming; or What ought

Landlords and Farmers to do? Svo. Is.

PUSS IN BOOTS. Suited to the Tastes of Little and Grown

Children. By OTTO SPECKTEIL. Sécond Ldition. Plates. 16mo. 5s.
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QUARTERLY REVIEW (Tigz). 8vo. 68. Bc]
RANKE'S (LzoPOLD) POlitiCal and Ecclesiastical History of the

Popes of Rome, during the Sixteenth and Seventeenth Centuries. Trang-
lated from the Germau by Mas. AusT.imç. 1%ird Edition. 2 Vols. 8vo. 2,48.

History of Prumia; or, Memoirs of the House of Bran-
denburgh. Translated from the German by SIR AL&Z"Dza Dvyr

GoRDoN, BART. 3 Vols. 8vo. ».
RAWLINSON"S (Ricv. GzoR(;ic) Herodotu& À New English SE

Version. Translated. from the Text Of GAISFORD, and Edited with
Notes, illustrating the History and Geography of Ilerodotus, fi-cm the SEImost recent sources of Information, embodying the chief Resultà,
Hititorical and Ethnographical, which have been arrived at in the pro-
gress of Cuneiformand Hieroglyphical Discovery. Assià%ted by CoLomm SH

RAWLINSON, and SIR J. G. WILKIN&or;. 4 Vols. 8vo. la Me Prem.

RIEJECTED ADDRESSES (THz). By JÀmzs AND HORACE SMITH. Sil
With Biographies of the Authors, and additional Note& Twenty-second
Aition. Portraits. Fcap. 8vo. 5j. Sil

RICARDO'S (DAVID) Political Works. With a Xotïce of his
Life and Writings. By J. R. MCULLOCH. NeW E*tiOR. 8VO. 169. si]

RIDE on ' Horseback to, Florence through France and Switzerland.
Descriffl In a Series of Letter . By A LADY. 2 Vols. Pont 8vo. 188.

RIPA'S (FATHER) Memoirs during Thirteen Yean'Pbfflidence at the
Court of Peking, in the Service of the Emperor of China. Translated
from the Italian. By FQRTITNATO PRANDI. Post 8vo. 2s. 6d.

ROBERTSON'S (LoRD) Leaves from a Journal, and other Fragments
in Verse. Crown Svo. 7s. 6d.

- (Rzv. J. C.) History of the Christian Church, for
the Use of Students in Theolo,, and General Readers. Part I.-Tu
THE RZY02MATION. 2 Vols. 8vo. In the, Pýmex#.

ROMILLY'S (SIR SAMUEL) Memoirs and Political Diary. By hi&1 SONS. nird Edition. Portrait 2 Vols. Fcap. Svo. 12s.

ROSS'S (SiR JAxxs) Voyage of Discovery and Research in the
Southern and Antarctie Regions during the years 1839-43. Plates.
2 Vols. 8vo. ».

ROYAL SOCIETY OF LITERATURE (THE). TzANsAcnoirs.
Plates. Vols. 1. to III. 8vo. 12s. each. 1

RUNDELL'S (Mu.) Modem Domestie Cookery, founded onPrinciples
of Econemy and Practice, and adapted for Private Families. Entirely
Revised and corrected to the Present Time, by & Lwy. Woodcutà.

Fcap. 8vo. 68.
RUXTON'S (GicoRGz F.) Travels in Mexico; with Adventures

among the Wild Tribes and Animals of the Prairies and Rocky Moun-
tains. Post 8vo. 58.

SALE'S, (LADY) Journal of the DisasterB in Affghanistan. Eighth
Editim. Po8t 8vo. 12y.

(SIR ROBERT) Brigade in Affghanistan.- With an Account of
the Seizure and Defence of Jellalab". BYREV.G.R.GL.IG. Post Svo.2s.6d.

SAXON (THE) in Ireland. Being Notes of the liambles of au
Engliahman in the West of Ireland, in search of a SettlemenL -Second

Edition. Fcap. 8vo. 58.
SENTENCES FROM THE PROVERBS. In Engliah, French,

Italian, and German. For the Daily Use of Young Persona. By A LADY.
16mo. &. 6d.
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SCROPE'13 (WiLLitàx) DayB of Deer-Stalking in the Forest of Atholl;
with some Account of the Nature and Habits of the Red Deer. 71ird

EdUion. Woodeuts. Crown 8vo. ».
Days and Nights of Salmon Fishing in the Tweed;

with a short Account of the Natural Ilistory and Habits of the Salmon,
and Instructions to Sportamen, &c. Plates. Royal 8vo. 428.

-- (G. P.) Memoir of Lord Sydenham, and his Adminiztra-
tion In Canada. S«xmd Edition. Portrait. 8vo. 9.y. 6d.

SERMONS. Preached during the Visitation of the Bishop of
Exeter in 1M. Published by Request. 1,2mo. 68.

SEWELL"S (Rzv. W.) Evidences of Christianity; or, Dialogues
between a Brahmin and a Christian. Fcap. 8vo. 78.6d.

SHAW'S (Tiaos. B.) Outlines of English Literature, for the Use of
Young Students. Post 8vo. 12s.

SIDNOUTH'S (LORD) Life and Correspondence. By the HoN. and
R19V. (;EORGE PELLEW, DEAN OF NORWICH. Portraits. 3 Vols. Svo. 42s.

SIDNEY'S (REv. EDwiiq) LA of Lord 'Hil Second. Edition.
Portrait 8vo. 12s.

SIERRA LEONE; Described in a Series of 1jetters to Friends at
Home. By A LADY. Edited by MRi. N«Tox. Poét 8vo. 6s.

SXITH'S (Wx., LL.D.) Dictionary of Greek and Roirnan Anti-
quities. &cond Edition. With 5W Woodents. 8vo. 42s.

Dictionary of Greek aýd Roman Biography and 31y-
thology. With 500 Woodents. 3 Vols. Svo. N . 158. 6d.

Dictionary of Greek and Roman Geogmphy. Publishing
in Parts. Woodentq. 8vo. 48. each.

Class cal Dictionary of Biograpby, Mythology, and
Geography for the Iligher Forms. Compiled from the above works.

New and Cisraper Edilion. 8vo. 15s.
Smaller Clusical Dictionary, for Young Scbolars,

abridged from, the larger Work. New and Cheaper Eetion. Wlth 200
Woodeuts. Post 8vo. 78. 6d. 1

Smaller Dictionary of Greek and Roman Antiquities,
abridged from the larger Work. New and Chtaper Edûion. With 200

Woodeuts. Crown Svo. 78. 6d.
New Latin-English Dictionary, founded on the best and

most recent authorities. 8vo. In Preparation.(Wx. J,&s.). The Grenville and Stowe Papers, formerly
preservea at Stowe, ineluding MR. GR?,,'-NYILLE's DiART OF POLITICAL
EVFNTS, and UNPUBLISkRD LitTTzRe OF Jc3ars. Edited with Notes.

4 Vols. 8vo.
(Wmi., the Geologw*t) Memoirs. By Joas PRii.Lip&-

Portrait 8vo. 7.q. 6d.
.- (JAxi:s & HORAcýE) Rejected Addresses. Twenty-8econd

Edition. Portrait. Fcap. Svo. 58.
SOMERVILLES (MARýy) Physical Geography. Third Edition.

Portrait. 2 Vols. Fcap. Svo. 128.
Connexion -,éf the Fbysical Sciences. EigNA

Edition. Plates. Fcap. Svo. 108.6d.
SOUTHEY'S (ROBERT) Book of the Church; with Notes contain-

ing ReferenSs to the Authorities, and an Index. SirM Editim. Svo. 128.

Lives ofJohn Bunyan Oliver Cromwell. Post 8vo. 2-s. 6d.
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SPECKTEWS(OTTO) Puss in Boots ; suited to théTastes of Little and TE
0 rown Children. Second FAition. Plates. 16mo. u.

Charmed Roe; the Story of the Little Brother and
Siqter. Plates. 16mo. 58. T

STANLEY'S (EDWARD, D.D., Bp. of Norwich) ADDRES828 AN D
Cnà,iaoi&ç4. With a Memoir of his Life. By Ilis SoN. Second Edition. T

Svo. 10.9. &1.
ST. JOHNS (CiiAR-Lxs) Field Notes of a Sportsman and Naturalist

in Sutherland. Woodeuts. 2 Vols. Post 8vo. l8s. TI

Wild Sports and Natural History of the Highlands.
Post svo., 5j. T(BAYiLic) Adventures in the Libyan Desert and the
Oasis of Jupiter Ammon. Woodcuts. Post8vo. 28.6d.

STAUNTON'S, (SIR GEORGE) Miscellaneous Notices relating to
China, and our Commercial Intercourse with that Country-. Including a
few Translations from the Chinese LanRuage. and sorne Observations T
on our Intercourse with that Country. Third Edition. 8vo. 10s. 6d.

STEPHENS' (J. L.) Incidents of a First and Second Visit to T
Central America and Yucatan. New Edition. Post Svo. In Preparation.

STEVENS' (Wx., M.D.) Observations on the Healthy and Diseased VPrnperties of the Blood. 8vo. lu.
STISTED'S (MRs. Hi&NRY) Letters from. the Bye-Wayý of Italy.

Plates. svn. 188.
STOTHARD'S (THo8., R A.) Life. With Personal Reminiscences. V

By Mrs. BRAY. With Portrait and 60 Woodeuts. 4to. 21s.

STRIFE FOR THE MASTERY. Two Allegories. With Illus-
trations. Crown 8vo. 6#. VSUTTON (Hoi;. H. MANiqzRs). SoIne Account of the Courts of
London and Vienna, at the end of the Seventeenth Century. extracted

from the Official and Private Correspondence of Robert Sutton (late
Lord Lexington) while British Minister at Vienna, 1694-98. Svo. 148.

SUVERL'S ARISTOPHANES. The Birds and the Cloudz. W
Translated by W. R. HAmLToN, F'ýR.S. 2 Vols. Post Svo. 98.

SYDENHAM'S, (LORD) Memoirs. With his Administration in
Canada. By G. Pou-LzT ScRopz, M.P. Second Edùion. Portrait. 8vo. 9s. 6d. W

TAIT'S (DEAiq op CARLISLIR) Suggestions offered to the Theological
Student under present Diflftciiltiffl. Five DisSurses preached before the

University of Oxford. Potst Svo. 68. 6d. W
TALBOT'S (H. Fox) English Etymologieg. 8vo. 128.

TAYLOWS (HyiçRy) Notes from Life and Books. Third Edition. W
2 Vols. Post Svo. lu.

(J. B.) Fairy Ring. A Collection of Stories for Young
Persons. From the German. With Illustrations by RICHIRD DoYLZ. W

Second Edition. Woodeuts. Fcap. Svo. 7s. 6d.
Michael Angelo conisidered as a Philosophie Poet.

Second Edition. Post 8vo. às.
TENNENT'S (SIR JAxus ExzRsoiq) Christianity in Ceylon. Its
Introduction and Progress under the Portuguese, Dutch, British, and W

American Missions. With an Historical Sketch of the BrahmaniÀd
and Buddbist Superstitions. Woodcuts. 8vo. 14s.



THEOPHILUS' (Tjaiz MoiqK) Essay upon 'Various Arts; form-
Ing an Encyclopiedia of Christian Art of the 11th Century. Translated,
with Notes, by RoRP.FtT HFyDitiit. 8vo. 218.

THORNTON'S (Wx. T.) Plea for Peasant Proprietors; with the
Outlines of a Plan for their Establishment in Ireland. Post8vo. 7s.6d

-THREFrLEAVED MANUAL OF FAMILY PRAYER; arranged
so as to save the trouble of turning the Pages backwards and forwards.
Royal 8vo. 2,9. 1

TICKNOR'S (GEoitGic) History of Spanièh Literature. With Criti-
cisms en - particular Works, and Biographical. Notices of Prominent

Writerg. 3 Vols. 8vo. 42.q.
TREMENHEBRE'S (Sizrmou.) Political Experience of the

Ancients, in lts bearing on Modern Times. Fcap. 8vo. 2s. &L

Notes on Publie Subjects, made during a
Tour in the United States and Canada. Post 8vo. 10,y. 6d.

TURNBULLYS (P. E.) Narrative of Travels in Austria, with
Remarks on its Social and Political Condition. 2 Vols. 8vo. 248.

TWISS' (HoRAcic) Public and Private Life of Lord Chancellor Eldon,
with Selections from his Correspondence. Portrait. 77tird Edüion.

2 Vols. Post 8vo. 21s.

VAUGHAN'S (Rxv. Dir.) Sermons on Various Occasions. 8vo. 128.6d.
Sermons preached in Harrow School. 8vo. 108. 6d.
Nine New Sermons. 12mo. 58.

VAÙX'S (W. S. W.) Handbook to the Antiquities in the British
Museum; being a Description of the Remains of Greek, As," min,
Egyptian, and EtnwSn Art preserved them With 300 Woodeuts.
Post Svo. 7s. 6d.

VENABLES' (Rzv. R. L.) Domestic Manners of the Russians.
Described froin a Year's Residence in that Country. Post 8vo. 9s. 6d.

VOYAGE to the Mauritius and back, touching at the Cape of GSd
Hope, and St. Helena. By Author of " PADI)IAýtA." POSt 8VO. 9s. 6d.

WAAGEN'S (Dit.) Treuures of Art in Great Britain. Being an
Acentint of the Cyief Collections of Paintings, Sculpture, Manuscripts,

Miniatures, &c, &c, in this Country. Obtained from Personal Inspec-
tion during Visits to England. 2 Vols. 8vo. In Preparution.

WAKEFIELD'S (B. J.) Adventures in New 7ealand, 1839-1844.
With some Account of the Beginning of the British Colonisation of the

Island. Map. 2 Vols. - 8vo. 28s.

WALKS AND TALKS. A Story-book for Young Children. By
.&,LTxýT IDA. With Woodeuts. 16mo. U.

WARD'S (ROBERT PLUMER) Memoir, Correspondence, Literary and
Unpublished Diaries and Remains. By the HS;. EDXU'.qD PMPPO.

Portrait. - 2 Vols. Svo. 28â.
WATT (JAxxs); an Historical Eloge. By M. ARAGO. Translated,

with Notes. By J. P. MMRHICAD. SVO, gs. 6d.; or 4to, 21#.

Correspondence on his Discovery of the Theory of the
Composition of Water. Edited, with Notes, by J. P. MUMHEAD.
Portrait. Svo, 10s. 6d.; or 4to, 24s.

WELLESLEY'S (Ricv. DR.) Anthologia Polyglotta; a Selection
of Versions in varions Languages chieily from the Greek Anthology.
8voy 15s. ; or 4to, 42#.
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WELLINGTON'S (Tnu Duiz OF) Despatchets during his vaiôles
Campaigns. Compiled ft-om Official and otber Authestie Documents. By

COL. GUIRWOODI C.B. ÀVewp Er#kwàied Edi". 8 Vols. Byo. 21s. each.
Selections from, the above Work; arranged as a

Convenient Manual for Reference. A New Edùïtm. 8vo. 18t.,
Speeches in Parliament. 8vo.
Life and. Character. A Discouru. By -1»»

IELLF[4]KFýRIC. Second Edition. Fcap. 8vo. 6&
WILBERFORCES (BisHop or OXFORD) Charge to Ida Clergy in
'Nov. 1851. Second Edition. 8vo. 38. 6d.

(A RCHDRACON) on Church Court& and Church
Discipline. 8vo. 78.

-- Incarnation of our Lord Jesus Christ in ite
relation to Xankind. Fourth Edition. Fcap. Bvo. 68.1 Doctrine of Holy Baptism, with Remarks upon
the Ricv. W. GooDz's Effects of Infant Baptism. Third Edition.

8vo. 7.y. 6d.
Sermons on the New Birth of Mans Nature.. 8vo. 8s.
History of Erastianiam- Second Edition. Post

8vo. U
WILKIES (Sia DAviD) Life, Journals, Tours, and Critical Remarks

on Works of Art4 with a Belection froux bis Correspondence. By ALL"
CtN1.;1x.GHAm. Portrait. 3 Vols. 8vo. 428.

WILKIN-SON'S (SiR J. G.) Private Life, Manners, and Customis
of- the Anclent Egyptians. With 600 Illustrations. Third Editim.
5 Vols. &éo. 41.48.

-- Dalmatia and Montenegro; with a Journey to
Mostar in Hertzegovina, and Remarks on the Slavonie Nations. Plâtes
and Woodeuts. 2 Vols. 8vo. 42#.

Handbook for EML-Thebes, the Nile, Alexan-
drhi4 Cairo, the Pyramids, Mount Sin&4 &r- Nap. PoM 8vo. 158.

(MATTiairw, D.D.) School Sermons, preached in the
Chapel of Marlborough College. 8vo. 9& .

(G."B.) Working Man's Handbook to South Aus-
tralia; with Advice to the Farmer, a" Detailed Informatîon for the
several Classes of Labourers andArtisans. Map. 18mo. ls. 6d.

WOOD'S (LiEUT.) Voyage up the Indus to the Source of ee
River Oxus, by Kabal and Ba"khsban. Map. 8vo. 148.

WORDSWORTH'S (Rzv. DR.) Athens and Attica. New Edition.
Plat«. Pont 8vo. in tu prem.

Fac-Similes of Ancient Writingis on the Walla
Of PompeiL &cmW Edüion. 8vo. 2à. 6e

- King Edward VIths Latin Grammw, for tàe
Use of Schools. &venth Edaiosi4 revised. 12mo. & Od.

Accidence, prinkd
separately for the Use of Junior Clau«. 12mo. 2&
WORSAAB'S (J. J. A.) Account of the Danes, and Northmen in

England, SStland, and Ireland. WoodSts. 8vo. 10s. 6e
YOUNG'S (DR. Tuos.) MisSllaneous Works, now first collected

and edited, with a Memoir of bis LifiL By Gzoaos PzAcocK, D.D.,
Dean of*Fly. 4 Vols. 8vo. In Me Pre«.

stà»»Va«r AND SVANIS, raisimas, wxiimyauae.
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