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April 17, 1842.

—

During my stay at Boston, I was

fortanato enough to hear Dr. Channing preach one

of the last sermons he delivered from the pulpit.

His declining health had prevented him from doing

regular duty of late years ; but there seemed no

reason to anticipate that he would so soon be taken

away from a community over which he exerted a

^YG^X. and salutary influence. His sermon was less

impressive than I had expected, and fell short of the

high conception I had formed of him from his

VOL. II. 2
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writings ; but this I imputed entirely to his want of

physical strength, and the weak state of his voicp.

I had afterwards the pleasure of conversing frc( Iv

with him at a small dinner party on various siihjcrts

in which he was interested ; among others, the bear-

ing of geological discoveries, respecting the earth's

antiquity and the extinct races of animals, on the

Mosaic account of the history of man and the crea-

tion. I was struck with the liv< Iv interest he took

in the political affairs of Rhode Island,—a neigh-

bouring State, containing dbout 110,000 inhabitants,

and now convulsed by a revolutionary movement in

favor of an extension of the sullrage. The sym-

pathies of Dr. Channing appeared to lean strongly

to the popular party, which, in his opinion, had

grievances to complain of, however much, by tii<ir

violent proceedings, they had put themselves in the

wrong.

As some alarmists assured me that the railway to

Providence, by which I intended to pass southwards

in a few days, *' was commanded by the cannon of

the insurgents," my curiosity was awakened to

inquire into this afjjiir, the details of which were not

iininstructive, as giving 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 II. in the year 1663,

no alteration having 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

If .1

1



Chap. xiv. nilODi: IrfLAND C0NVE.VTIO\. 8

has been flourishing, and is entirely free fron^ dciit, a

hirge majority ol" the people have, tor the lust forty

years, called loudly on the privileged landhohh rs to

give up their exclusive right of voting, and to extend

the suflTragc to all the adult male?, in accordance

with the system established in all the ni ighhoiiring

States. The dispute turned mainly on a qui stion of

a very abstract nature for the comprehension of the

muititude, though in reality one of great consti-

tutional importance ; namely, whether the change

should be made according to the forms prescribed in

the charter of 1003, or might be eflccted by the peo-

ple in its capacity of sovereign, without regard to

any established forms. The latter method was

advocated by the democratic leaders as most flatter-

ing to the people, and with such success that they

organized a formidable association in opposition to

the government. Their demands did not difler very

materially from those which the legislature was

willing to concede, except that the democrats claim-

ed 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 " Suffrage 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

.f»'
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senate and house of representatives, and one Dorr as

governor of the State, who jiroceeded to Washing-

ton, and had an interview with the President of tho

United States and with several members of congress.

Meanwhile niil.tary jircparations were maiving on

both sides. A second appeal was made in vain by

the State of Rhode Island for aid from the federal

governincLt at Washington. Meetings of sympa-

thizers were held at New York to co-operate w.th

the popular party, who had now obta'ricd some pieces

of cannon, and attempted to get possession of the

arsenal at Providence. On this occasion, however,

the State government called out the militia, who

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

the ))opjlar {)arty, which had alrcndy dwindled down

to a few hundreds, deserted their leader, Don-. This

champion made his escape, but was soon after taken,

tried fur high treason, and condemned (o impiison-

ment. Before the conclusion of th's affair tho gov-

ernment at Washington signified their readiness to

furnish the required troops, but their offer of aid 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 const'tutional forms hy

the mass of the people in the midst of this excite-

ment, are circumstances highly creditable to the

maj )rify of the citizens. It remains to be seen

whether an extension of the suffra<je, which was

afterwards granted, will promote or impede the eaus'^'

of freedom and good government in this small State.

May 2, 181'2.—We now set out on a tour to tho

i r



Chap. xiv. AMBOY £<TR.\IT3.

valley of the Ohio and the country west of the

Allei^hany mountains, taking tlic railvvny to Pro-

vidence, ;ind a steaui-boat from thence to New Yoik.

Ait'Twanls we went to Philadelphia by Amboy,

{lassing through the beautiful strait which separates

the mainhind of New Jersey from Statcn Island.

Tliis winding channel is, in parts, only half a m le,

and even less, in width, with many elegmt villas and

couiitry houses on Staten Island. Its banks 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 hkened to a river,

and not to an arm of the sea.

The trees in New England are now only be-

ginning (in the first week of May) to unfold their

leaves, ;ifter an unusually mild winter. They remain

Itall ss for nearly seven months in the year, although

in latitude 42° and 43° N., corresponding g 'ogra-

phically to Southern Italy. In New Jersey the scar-

let maple is pi.tting forth its yor.ng leavers; the horse-

chestimts and lime-trees are in bloom; the lilacs flow-

ering in the gardens, and the Judas tree conspicuous

with its purplish ))ink blossom. The dogwood also

abounds in the Ibrests, with such a display of white

fljwers as to take the place of our hawthorn.

We reached Philadelphia without fatigue in less

than twenty-two hours, a distance of 301) miles from

Boston, having slept on board the steam-boat be-

tween Stonington (Connecticut) and New York.

We j)roceeded from Philadelphia to Baltimore, and

Iroiii thence ascended the beautil'ul vallev of the

.Patapsco, for GO miles, to Frederick. Between

Baltimore and Frederick, I passed over highly in*

2*
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clincd strata uf gneiss, mica sciiist, nnd other me-

tamorphic rocks, which began to be covered at Fre-

derick, and between that and the first ridge of liie

Alleghany hills, with unconformable beds of the New
Red Sandstone, dipping gently to the southwest, or

towiirds the mountains. We continued chiiflv on

til's red sandstone between Frederick and Harper's

Ferry, and then entered again upon mica schist and

chlorite slate.

At Harper's Ferry, in Virginia, 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 moun-

tains. This gorge interested me from its exact resem-

blance to the Lehigh Gap, before; described, in Penn-

sylvania, by which the Delaware flows out from the

h.lly country. The scenery of Harper's Ferry has

been overpraised, but is very picturesque.

I had hired a carriage at Frederick to carry me to

Harper's Ferry, and thence to Hagerstown, on the

main road across the mountains. When I paid the

driver, he told me that one of my dollar notes was

bad, " 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, " who

kept an oyster store, once proposed to me to sign

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."

I asked how he reconciled this transaction to his con-

science ? He replied, that their currency was in a

very unsound state, all the banks having suspended

cash payment, and their only hope was that matters



Chap. xiv. CROSSING THE ALLEGHANIE3.

\vould soon become so bad thnt they must be^in to

iiiend. Ill short, it appeared that he and his friend

iiad done their best to hasten on so desirable a crisis.

The next day two Marylanders, one of them the

driver of the stiige coach, declared that if the State

should impose a property tax, they would resist pay-

ment. As funds are now wanted to pay the dividends

on the public debt, the open avowal of such opinions

in a country where all have votes, sounded in my
cars as of ominous import.

In our passage over the Alleghanies, we now fol-

lowed what is called the National Road to Cumber-

land and Frostburg, crossing a great succession of

parallel ridges, long and unbroken, with narrow in-

tervening valleys, the whole clothed w^ith wood,

chiefly oak. The dogwood, with its white flowers,

was very conspicuous. 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 called here the wild honeysuckle. Had not

my attention been engrossed with the examination of

the geological structure of the numerous parallel

chains, the scenery would have been very monotonous,

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, dead flats so common in other

chains, especially the Pyrenees, which seem to in

dicate the place of ancient lakes filled up with sedi-

ment. Another peculiarity, also, of a negative

kind, is the entire absence of the boulder formation,

or drift with transported blocks, which forms so
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marked a feature in the hills and valleys of New
England.

1 have before spoken briefly of the structure of the

Allcghanies (p. 92) and their geologicnl conformation,

as explained by the Professors VV. B. and II. D.

Rogers. The accompiinying map (pi. 2) will serve

to ffive the reader some idea of the manner in which

the parallel belts, or long narrow zones of disturbed

strata of different ages, break out at the surf ice along

the line of this mountain chain, so as to bo repres nlcd

by numerous stri|)es of colour, running ia a gL'ueral

direction from N. E. to S. W. It will be seen tiiat

the inferior or older groups of the Silurian series

range chiefly along the eastern or south-eastern flank

of the Appalachians, while the newer groups of the

same series, together with the Devonian or car-

boniferous formations, make their appearance as wc

proceed further westward. After having found

fossils in such abundance in the corresponding Silurian

rocks of New York, I was struck with their absence,

or much greater rarity, in the inclined strata of these

mountains, especially in the oldest limestones, or those

corresponding in age to " 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 parallel, 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 nt^cessary

to bear in mind that the present outLne of the hills

has been due to changes long subsequent to the era
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when the rocks actiuired their pr nr-ipal flexures and

fractures. Tliesc chaii<T('S havo cons.sted ol" tlio de-

nuding operations ot" the sea, \vh!ch probably tuok

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

long succession of natural events, often diilering from

each other greatly in kind, w hicli iiave concuricd to

produce a single geological phenomenon, such as a

mountain chain, it will always ajipear very paradoxi-

cal 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 I'avour of the theory

which attributes the folding of strata such as those

of the Alleghanies to subsidence. This hypothesis

is simply a modification of one very popular 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

biing assumed that the earth passed gradually from

a state of fusion by heat to a solid cond.ti/n. It was

truly remarked, that during the process of congela-

tion and contraction, the incumbent strata, or those

first solidified, would sink and accommodate them-

selves to a narrower area, natnely, the circnmfer nee

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

m
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dislurbanccs of the rocks were referred to a remote

geological era, and supposed to have been nearly

simultaneous. We have now ascertained that, on

the contrary, they have been produced at a great

variety of successive epjchs, and that some mountain

chains are very modern in the earth's history in com-

parison with others. Nevertheless, the hypothoss

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 agiln

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 a still 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 strata, whether in

plains or mountains, which have at successive periods

become contorted within limited areas. We have

only to substitute the partial llquefaciion of the

interior of the earih at moderate depths for the pri-

mitive fusion of the entire incandescent nucleus, and

to suppose that each local development of subter-

rcnenn heat was followed by refrigeration, and we
then discover a cause fully adequate to produce the

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

i I

; 1' 'I
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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 ap-

pearance 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 Silurian, 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 in which they

were originally formed,—for that they were at first

marine deposits is testified by their imbedded corals

and shells. It is therefore certain that they have

undergone some elevation before they arrived at their

present position. But we cannot infer from this fact

that movements of elevation rather than of subsidence

have been most effective in impressing upon them

their present structure. The reader will observe, in

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

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

unconformably on the inclined strata of the Alle-

ghanies. Hence he will perceive that the last series

of movements which upraised this continent, was
quite distinct from those prior movements, which

threw the ancient strata (Nos. 5, 6, 7, fig. 6) into

their inclined and curved position.

Having one day entered a stage coach in our pas-

sage over these mountains, I conversed with two
Kentucky farmers returning in high spirits from Bal-

timore, where they had sold all their mules and cattle

for good prices. They were carrying back their
i «*
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money in heavy bn<Ts of specie, paper dollars lie'ni'

no longer worthy of trust. They siiid their crops of

grain had been so heavy for several seasons, that it

would have cost too much to drag it over the h lis

to a market 400 miles distant, so they had " given

it legs bv turning it into mules." • I asked why
not horses. They said mules were nearly as ser-

viceable, and longer lived, coming in for a share of

the longevity of the ass. During several davs of

travelling in pubhc conveyances on this 1 ne of route,

we met with persons in all ranks of life, but with no

instance of rude or coarse manners.

Entering a cottage at Frostburg, we talked with

the mother of the family, surrounded by her children

and grandchildren. She appeared jirosperous, h:ul

left Ireland forty years before, at the age of seven-

teen, yet could not speak of the old country without

emotion, saying, " she sliould die happy could she

but once more see the Cove of Cork." Her childnn

will be more fortunate, as their early associations are

all American.

We passed many waggons of emigrants irom Penn-

sylvania, of German origin, each encumbered with a

huge heavy mahogany press, or " sehrank," which

had once, perhaps, come from Westphalia. These

antique pieces of furniture Bdight well contain the

penates of these poor people, or be themselves their

household gods, as they seem to be as religiously pre-

served. Our companions, the two farmers from Ken-

tucky before mentioned, shook their heads, remark-

ing, " that most of them would go back again to

Pennsylvania, after spending all their money in the

West ; for the old people will pine for their former
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homes, and persuade the younger ones to return w'.th

then)."

I found some of the iron mines near Fnistl)urg in

a bankru|)t state, and met a h^ng train of higgagc

wtiggons conveying the famihes of the work-peojiie

to new settlements in the West. The disappointed

speculators are clamouring ft>r a tarilfto protc ct tlicir

trade against Englisli com{x;tition. When 1 urgtMl

the usual arguments in favour of W-ce trade, 1 was

amusid to perceive liovv the class interests of mv
new companions had overcome the usual love of

equality, which disjilays itself in the citizens of the

United Slates. One of the superintend! nts of the

mines expressed surprise that I should have gone

through so many States, and not grown tired of the

dull nu^diocrity of inconao which mere land under the

custom of e(}ual division among children |)roduced !

'• Why limit our civil sation and relinement to small

farmers, who expend their surplus gains in tohacco

and lawsuits, and can never make ample; ibrtuncs,

such as spring from manulacturing and commercial

industry V
The iron and coal mines near Frostburg arc well

worthy of examination. The principal coal seam is

ten feet thick, besides six feet of incumbent and less

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. Percy, the

quantity of gaseous matter, as compared to the carbon

and ash, is only in the proportion of 9^ per cent, in

the specimens of coal which I obtained here from the

best seam, whereas the proportion was exactly twice

VOL. II. 3
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as great in the co..l afterwards examined by mo
farther west at Pomeroy on the Ohio, cou firming iho

theory first advanced by Mr. H. D. Rogers, of the

progrossive debituniinizatiim of coal as we advance

from west to east, or from the horizontal coal fields

in the plains of the Ohio to the anthracite of Pennsyl-

vania. (See above, pp. 89 and 249, vol. i.)

The coal measures of this part of Maryland are

usually culled the Cumberland coal field, from Fort

Cumberland, fimous for the wars of the English with

the French and Indians, in which General Wash ns-

ton took p;irt, before the American Revolut on. The

carboniferous strata consisting, as usunl, of shale, grit,

sandstone, limestone, argillaceous iron ore, and cual,

are arranged geologically in a trough, about twenty-

five miles long, from north to south, and from three

to four miles broad. Professor Silliman and his son,

who surveyed them, have aptly comp ired the shape

of the successive beds to a great number of canoes

placed one within another. The entire th ckness 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 ihick, and contains small pebbles, some-

times as big as nuts. These pebbles, therefore, are

very diminutive in comparison with those before men-

tioned as occurring in the same rock in the anthracite

basins of north-eastern Pennsylvania, where some of

them were stated to be as large as a hen's egg.

The conglomerate of that region, it will be remem-

bered, was 1500 feet in thickness, instead of forty

feet as at Frostburg, showing the reduction of size in

^i
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the formations of meclianical origin as wc proceed

westward. (See above, pp. 84 and 80, vul. i.)

The seams of coal at Frustburg are numerous, there

being three workable, besides nine or ten smaller

beds. Under several of these, I foimd clavs with

Stigmaria, usually, as elsewhere, unaccompanied by

any other fossil plants. At one spot, however, on

the north-eastern confnies of the coal basin, about

fifty feet above the millstone grit, I saw a bed of coal,

four feet thick, resting on a blue clay containing St g-

maria. This clay was twenty ftet thick, and as

usual without slaty texture, and the rootlets, com-

monly called leaves, radiated in all directions from

the stems of the Stigmaria. Dispersed plentifully

through the same clay, I found the leaves of two

species of Pecopteris, and an Asterophyliite, the only

instance, in several hundreds which 1 examined in

the United States, where ferns and other coal plants

were associated with the Stigmaria, imbedded in its

natural position, and not having been drilled.

iHigher in the series, but still 300 feet below the

principal coal seam, an interesting example occurs of

a black shale full of marine shells, resting on a seam

of coal about three feet thick. When we have once

embraced the doctrine of the origin of pure coal from

terrestrial plants, which grew like peat in the spots

where we now find them, the contact of an incumbent

regular bed of black bituminous slate, ten or twelve

feet thick, abounding in sea shells perfectly preserved,

is highly interesting. Captain George Green, super-

intendent of the mines here, kindly presented me with

a collection of these shells, which are referable to no

less than seventeen species. Some are identical with.
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find almost rill the rest hnv(! u near aniiiity to, spc(!i(;s

loiiiid ill tlio Glasgow and otluT IJr.tish coal mea-

sures. Arnoiiir the rest is liclMropluni Urii. and two

others of the siinic genus ; Knomphaliis carhoiiariuSf

several species of Niiculd, one ot Laxontnia^ and a

Prodncta, allied to P. scahricu/a.

Among ihe jjlanis occurring usually in the shaly

rool' or ceilng oi' the (;oal, are many identical with

iiUr<>j)(;an species, such as Ca/d/nites diihius and C*.

7U)(/osus, Pefojileris ftrhorcsceiis, and two other spe-

cies in ironstone shale, both in rruct-licatioii ; also

L('i>id(>d('ii(lron tetr(i<>oni(m, L. <ictdeatu/n,Ncur()/)tcris

cnrddtff, /V. iri^fuilca, Sii^iildria reniformis^ Caulop'

leris, Sliu'waria, Ast(iroj)hij/IUcs luhcrculata, A. folio-

sa, and many others.

I have alludi'd to two species of ferns {Pccopteri.s)

in fructification. One of these, abundant in the Jack

Porter mine, appears to agre'o with the European

Hcniitelites Treviraiii of Coppert. It agrees in its

venation and the position of its sori with the recent

subgenus Goniopferis. VV^hen wc consider how

rapidly the fructification decays on the back of the

leaves of ferns, it is wonderful to see them thus petri-

fied. The rf'semblance, moreover, of some of the

common American and European coal plants, such as

Pecopteris lonchitica, and P. Serlii, to ferns now
living, such as Pieris caudata, and P. aquilina, is

well worthy of notice. The leaves would be undis-

tinguishable if the veins in the fossil species were not

finer, closer together, and more perpendicular to the

mid-rib, than in the recent ferns.

The specific agreement of so many of the Ameri-

can coal plants with European fossils implies a
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grcfiter uniformity in tlic ciirboiiinM-ous flora, thronf,'h-

out a Inrge p:irt of iho lHoIjc, than iij);>('ar,s to liJi'o

})rcvail('ti in the (.'o-exiistin^' ci'iicboloiji* m| linina, sa

far as it is known at present. 'l'h(»s<f F/liuLsh iiatu«

ralists wlio assislutl nio in nan D'^ my Anicri'Mn

{)l;uits, canio to the oj) nion tiiat two llirils of them

arc the same as species well known in the coal meas-

nres on tlie other side ol' the Atlantic. M. A(l(»lplio

Ijrongniart informs me that lie has arrived at the

same result, the general accuracy of wlrcli canmit, [

th.nk, he impugned by cpiestion ng the botanical de-

terminations arriv<>d at Irom such characters, as the

venations of fern leaves, or the markings left by the

attachment of fronds on the bark of such trees as Si-

gillaria and Lepidodendron. If tin.' prevailing vege-

tation of two distant parts of the globe were now to

become fossil, the more common species would no-

where piescnt so uniform a character, it we contim d

our comparison simply to corresj)onding oigans,

namely, the leaves, bark, fruits, tlie internal woody
fibre, whether cellular or vascular, and the roots, if,

indeed, the Stigmaria3 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 them, nev-

ertheless, which have an extremely wide ran^e, such

as Di(U/?nochlcena sinuosa, common to Pjra/il, .Tava,

nnd Manilla; and Pnlypodium incanurn, to Brazil

and the Cape of Good Hope. The recent ferns of

North America, according to Pursh's Flora, are sixty-

nine in number, of which fifteen, according to the

same authority, are natives of Europe. It is al.so

worth remarking, that very few of the genera of liv-

3*
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ing ferns are confined to one particular country,

or even to one c ntinent. The laigcr g- ncra a[>pcnr

to have >pecies in ncai'ly all the regions of the vvdrld.

except the colder lat tudes. The mere generic re-

semblance, therefore, of the fossil ferns of North

America and Europ ', would not have ho.vw r> mnrka-

ble, as indicritng a different geographical distribution

from that now prevailmg.

While at Frostburg, I rode one day on horseback,

with Captain Green, superintendent of some of the

mines there, and followed the course of Jennini^'s

Run, return ng by Cumberland. In this route, we
saw a fine section of the coal measures, the underlv-

ing grit or conglomerate, and a great thickness (5000

or 6000 feet) of still older Devonian and upper Silu-

rian strata. In those ridg< s, along the crest of which

the yellow and white quartzose carboniferous grit

crops out, the monotonous outline was occasionally

broken by outliers of the rock twenty feet and up-

wards in height, remaining in situ with their perpen-

dicular sides and sharp aagles (see fig. 7), and show-

Fig. 7.

Outlier of quartzose grit ^Offet high.
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ing clearly that large portions of the strata had been

removed from the tops of the h.lls as well as from

the valleys.

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 wind

ward of our path.
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CHAPTER XV.

^llef^hany Mountains.— Union.—Harizonfal Coal Formation.—

-

Brownsville on the Monon^ahcla.—Facilitits ofworking Coal.

—A^uvigable Rivers.— Great future Resources of the Country.—

Pittsburg —Illinois Coal Field.—Fossil Indian Corn.—Imlian

Mounds near iV/ieeling.— General Harrison on their high

Jlntiquity.—Dr. Morton on the aboriginal Indians.—Remarks

on the Civilisation of the Mexicans and other Tribes.—Mart*

etta.— Silicified Trees or Psarolites of Ohio.—Coal of Pome-

ray.—JVew Settlements.—Cincinnati.

After leaving the small mining village of Frostburg,

which is about 1500 feet above the level of the sea,

we continued to ascend and descend a succession of

steep ridges till we c:imu to the summit level, where

the climate was sensiblv colder, and tiie oaks and

other ti-ecs slill leafless. At Smithficld we crossed a

river flowing westward, or towards the Monongahela

and Gulf of Mexico, and soon afterwards passed the

grave of General Braddock, and followed the line of

his disastrous march towards Fort Duquesne, now
Pittsburix.

At length we reached Laurel Hill, so called from

its rhododendrons, the last of the great parallel ridges

of the Alleghanies. From this height we looked

down upon a splendid prospect, the low undulating

country to the west, appearing spread out far anil

wide before us, and glowing with the rays of the

srtting sun. At our feet lav the small town of

Union, its s'te being marked by a thn cloud of smoke,

which jileased us by recalling to our minds a familiar

feature in the English landscape, not seen in our toui
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through the regions where they burn anthracite, to

the east of the Alleghanies.

After 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, recover its

foliage, till the trees and the climate spoke again of

spring. I had passed several times over the Pyre-

nees 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 I had crossed a great natural bar-

rier, and found on the other side people speaking the

same language, and having precisely the same laws

and political institutions.

The parallel ridges before alluded to, between

Froslburg and Union, were formed partly of red

sandstones (Old Red), but chiefly of white grit, the

lowest momber of the carboniteroiis group, each

flexure or arch opening out and flattening as we
went westward, in the manner explained in my de-

scription of the section at page 92, Vol. I., the strata

at the same time becoming more and more hori-

zontal.

At the town of Union, which may be said to lie at

the western foot of the mountains, 1 had an opportu-

nity of seeing coal exposed to vi-w in an open quarry

of building stone. The coal seam was three and a

half feet thick, with an intervening layer, as usual,

between it and the freestone of dark slate or sluilo,

four feet thick. When traced farther, the shale

th nned out gradually, and "n a neighbonrinn; quarry,

about thirty yards distant, it gave place to the yellow

micaceous sandstone, which then formed the roof of

i
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the coal. These sandstone roofs arc comparatively

rare in America, as in Europe.

From Union, we went to Brownsville on the Mo-

nongahohi, a large tributary of the Ohio, where the

country consists of coal measures, like those at

Union, both evidently bclong'ng to the same series as

those more bont and curved beds at Frostburg before

described. I was truly astonished, now that I had

entered the hydrographical basin of the Ohio, at be-

holding the richness of the seams of coal, which ap-

pear everywhere on the flanks of the hills and at the

bottom of the vallevs, and which are accessible in a

degree I never witnessed elsewhere. The time has not

vet arrived, the soil beini' still densely covered with

the primeval forest, and manufacturing industry in its

infancy, when the full value of this inexhaustible

supply of cheap fuel can be appreciated ; but the

resources which it will one day afford to a region

capable, by its agricultural produce alone, of support-

ing a large population, are truly magniliceut. In

order to estimate the natural advantages of such a

region, we must reflect how three great navigable

rivers, such as the Monongahela, Alleghany, .and

Ohio, intersect it, and lay opon on their banks the

level scams of coal. I found at Brownsville a bed

ten feet thick of good bituminous coal, connnonly

called the Pittsburg seam, breaking out in the river

cliffs near the water's edge. I made a hasty sketch

of its appearance from the bridge, looking down the

river, in wliich the reader will see {a, PI. VI.) the

eoal, ten feet thick, covered by carbonaceous sliale {h),

and this again by micaceous s:uidstone(r). Horizon-

tal galleries may be driven everywhere at very slight
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oxppnse, nnd so worked ns to drain themselves, while

till' cni's, laden with coiil and attached to each other,

glide d 'wn. as shown in the plate, on a railway, so

as to deliver tht ir burden into bar;i;( s moored to tiio

rA'cr's bank. The same seam is seen at a distance,

on the right bank (at a), and may be followed the

whole way to Pittsburg, fifty miles distant. As it is

nearly horizontal, w^h'lc the river descends it crops

out at a continuailv increasing:, but never at an incon-

vcnicnt, height above the Monongahcla. Below the

great bed of coal at Brownsville is a fire-clay eight-

een inches thick, and, below this, several beds of

limestone, below which again arc other seams. I

have also shown in my sketch another layer of work-

able coal (at (7, d), which breaks out on the slope of

tlic hills at a greater height. Almost every proprie-

tor can open a coal-pit on his own land, and, the

stratification being very regular, thoy may calculate

with precision the depth at which the coal may be

won.

So great are the facilities for procuring this excel-

lent fuel, that already it is foimd profitable to convey

it in flat-bottomed boats for the use of steamships at

New Orleans. 1,100 miles distant, in spite of the dense

forests bordering the intermediate river-plains, where

timber may be obtained at the cost of felling it. But

no idea can be formed of the importance of these

xAmerican coal-seams, until we reflect on the prodi-

gious area over which they are continuous. The

boundaries of the Pittsburg seam have been deter-

mined with considerable accuracy by the Professors

Rogers in Pennsylvania, Virginia, and Ohio, and they

havo found the elliptical area which it occupies to be
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225 miles in its longest diameter, while its mnximum
breadth is about one hundred milis, ils siiperdcii.j

extent being about fourteen thousand square miles.*

In the accompanying^ map (11. II.), tlie reader will

see a sketch of the outline of what has been called

the Appalachian coal-licld, the vast area of vvh cli

was before alluded to at p. 88, Vol. I., as extending

for a distance of 720 miles from N. E. to S. W., its

greatest width be'ng about 180 miles. This out-

line must be regarded as giving a more approxi-

mation to its true limits, but when the State {Surveys

of Pennsylvania and Virg nia are published, the ex-

tent of this great coal-field will be most accur.itdy

delineated. While alluding to the vast area of these

carboniferous formations in the United States, so rich

in productive coal, 1 may call attention to the Illinois

coal-field, the area of wliich has been also laid diwn

on the map (PI. II.), reduced from a largo map of the

Western States executed by iMr. Dale Owen of In-

diana, and of which he has liberally given me the

free use for the present publication. That coal field,

comprehending parts of Illinois, Indiana, and Ken-

tucky, is not much inferior in dimensions to the whole

of England, and consists of horizontal strata, with

numerous rich seams of bituminous coal. Its posi-

tion relatively to the Appalachian coal-field may be

seen in the western part of the section at page 92,

Vol. I.t

At the edge of the left bank of the Monongahela,

we collected shells of many species of freshwater

• Trans of Amer. Geol. 1840, p. 446.

t See also Description of Maps.

i'.
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muscles (llnio), and vvcro much intnrosted in fin(lin2j

tlicin ail diflbrciit iV.tin liiose wliich wo liad provi msly

mot vvitli in the C iiinccticut, Djluwurc, ;uid oilur

L astern rivers. We liad now in tucl entered an eii-

:ir.dy new zoological province, sj far as concdujlo^^y

was concerned.

Mat/ 15, 1812.—We embarked at Brownsville for

P;ttsbiu*g in a loni^ narrow steamer, which drew only

cigliteen inches w^ater, and had a single |Ki(ldlc be-

h nd like the overshot wheel of a ni;ll. It threw Uj)

a shower of spray f ke a f )untain, whi(di had a pic;-

tiiresquo efTect. The irf)n works of th(? niachiu ry

and the furnace were all exposed to view, and the

engineers were on deck in a place coded by the free

circulation of air.

Tlie wooded hills rise to the height of from 300 Ut

45!) feet above the river between Brow'nsvillo and

Pittsburg. (See PI. VI.) The lalt.'r place is situat-

ed at the junction of the Alleghany and Mononga-

hela rivers, wh ch after their un.on form the Ohio. It

is a most flourislnng town, and we counted twenty-

two large steamboats anchi)red offtho wharfs. From
the summit of the hill, 400 feet high, on the left b mk
of the Mononu'ahela, we had a fmo vi(>w of Pitts-

burg, partially concealed by tlu? smr>ke of its n;;mc-

rous factories. 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-mea-

sures. Far below the principal 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 Bel-

lerophnii allied to, or identical with, B. VriL and the

,i '

1
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same Leptcpna snrcinu/af.a, Spirifcr, rillicd to S. Vrii^

iind other sIk lis, which occur at Froslburg, toginlicr

with /'Jncrinifs. and a small coral.

The steamboats on the Ohio cannot be dcjjcndcd

upon lor punctual departure at the a})pointed houi-

like those of tlu; Hudson or Delaware. I theret'orc

took places in a coach lor Wheeling, and crossed a

low and nearly level country, ^vhere I was strnck

with the absence of drift and boulders, so cunmon in

the north. The carbm.ferous strata were expos. 'd

on the banks of every small streamlet, and not con-

cealed by any supfM'ficial covering. On reaching one

of those innuuKM'able towns to which, as il for the

sake of confusion, the name o( \Vash!nf!;ton has be; n

given, 1 received the agreeable intelligence thai,

instead of travelling to Wheeling before sunset, 1

inu-t wait till another mail came up in the middle of

th(? iii'dif. I was verv indiiniant at this breach of

promise, but was soon ap])eascd by the good-natured

landlord and postmaster, who addressed me by the

concdiatory ap[)ellat.on of '• Major,*' and assure?'! mo

that the new post-othce regulation was as inconvenient

to him as it could possibly be to us.

The next day we embarked at Whcel'.ns: on the

Ohio for Marietta. I had been requested by my
geological Iriends, \\\vn at Ph.ladelphia, to make

inquiries respecting some Indian corn said to have

been found fossil at some depth in a stratifi.d

deposit near Fish ('leek, a tributary of the Ohio, and

presumed to be of higli antiquit\\ A proprietor who

had resiled twenty-s!x years near t!i(? sp )t, assured

me that the corn occuried in an island in the river,

at the depth of no more than two feet below the
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gmTacc of the ;illuvi;il soil. It consisted of parched

corn, such iis the Indians often hiiri d when alarMicd,

and in the j)rt sent year th • Oh o had i is n s > iii;^^:i ;\s

t(» Miund.itj the very sput, and thiow down scM-ial

iW'sh iayi rs of iniiii upim th" site (»f the coin.

Five niiUs l)( l»\v Wh( eling, <iu tlie hd't bank oftho

OUlo, is ti terrace of stratifu'd smd and ^rav 1,

liavinn: its suiface about suventv-live f et abo\e ih.:

Oiiio. On this terrace is seen a lar^e Ind an mound.

On our arriving at Mai-ie;ta, 1 learnt from J^i'. 11.1-

dreth that skeletons had been f »und in il at var.ous

de|.ths, together with pipe-heads and other ornaihcnls.

Their workmanship iinj)I,cs a more advanc^ d slate of

the arts than that attained bv the rude Indians who
iidiabited this fertile valley when it was ftrst dis-

covered by the white man. There ixvv. many olh r

similar mounds m the valleys of tlie Ohio and its

tributaries, but no tradition concerning their origin.

One of these, nc;ir Marietta, in wh.ch human bone s

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

for Dr. Hildreth counted eight hundred rings of

annual growth in a tree which grew u[)on it. But,

however high may be the histor.cal antiquity cd' the

mounds, they stand on alluvial terraces which are

evidently of a very modern geological date. In

America, as in Europe, the oldest monuments of

human labour are as things of yesterday in cnm-

jiarison with the effects of physical causes which

were in operation alter the existing continents had

accjuired the leading features of hill and v;ill(y% riv( r

and lake, which now belong to them. Dr. L jckc of

Cincimiati has shown that one of the earth-works,

enclosing about one hundred acres on the great
4*
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Miiirni, iillhoiigh nearly fiitin', lias hrcn ovfi-flowrd

ill a ft'vv places, and partially oliliti-ratcd. He inl't'is

iV.)in ihis aiul oilier fads, that tlicsc; inoun Is i'\-

It niiiiii:^ to h !i,Wi-\vatcr mark, and liable to he oo
casionally submerged, were C(»nstriicled when iIk;

slrcaiiis h;id already reached their present levels, or,

ill other words, their (dianiiels have not been deepened

ill Ihc last 1000 or 'JOOO years.*

'rill' arguin'nts lor assii^nini,' a very remote perif)d

to tin; iiidiaii anti(|uities above alluded to, have been

st;ite(i with great force and clearness by General

ll;irrisf)n, late President of the United States, who

was practically versed in woodcraft, and all that

relates to the clearing of new lands. In his ess ly on

the abiM'iginrs of the Ohio valley,t he states, that

some of these cai th-works are not mere mounds, but

cxiens've lines of embankment, varying from a few

feet to ninety feet in altitude, and enclosing areas ol

from one to several hundred acres.

" Their s'.tes," he says, " present precisely the same

appearance as the circumjacent forest. You fmd on

them all that beautiful variety of trees wh!cli give

such unrivalled richness to our forests. This is par-

ticul irly the case on the fifteen acres included within

the walls of the work at the mouth of the gnnit

Miami, and the relative proportions of the different

kinds of timber are about the same."

He then ixoes on to observe that if you cut down
tlie wood on any piece of wild land, and abandon it

to nature, the trees do not grow up as before, but

* Trans, of Amer. Geologjists and Naturalists, p. 232.

t Trans, of Hist, and Phil. See. of Ohio, vol. i., 1839,
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(tnc or two, (U- a! mostthrco sprouts got possossion of

the \vh')lo groiiinl, sucli for fxainpl(! as tlio yellow

locust, or tlio bl;u;k rind wliile walmif. Tlir process

by wiiieli tlio Ibrest reciovers its original state is ex-

tremely s1(jw. *'Oii u farm of my own," says he,

'• at th(! end of fifty years, so little progress had been

inado, us to show thiit ten times that period would be

necessary to effect its complete assimilation. When
th :>so kinds of timber which first establish 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 or 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 variety of wood."

As the sites of the earthworks command extensive

views, it is reasonable to infer that no trees were

suffered by the Indians to spring up Ujum them or in

the immediate neighbourhood, and as no difierence

could be det(}cted in the mixture of trees upon and

near the mounds, from the state of the surrounding

forest, General Harrison concludes that several

generations of trees had succeeded each other, before

the present trees began to grow, and that the mounds

were probably as ancient at least as the Christian

a?ra. The rich valley of the Ohio, whon first disco-

vered by Europeans, was thinly peopled by rude

tribes of Indian hunter?:. In what manner, then,

could they have 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 heavy rain, when
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the Ohio was unusually blocked up willi ic.-, mav
have swept off Indian towns ;ind v i ages, ai.d caus. d

the tcrrihed occupants to remove. The flood would

be construed l)y Incur superstition into a wiuniu"'

from hcavin to seek a residence upon sunie smaliu*

streams ; and before the reniembranci; of this I'earful

calamity had bei'n elliiccd from their ininginations, iho

deserted region would, from its great fertility, become

an unusual resort of game. It would then he a

common hunting ground f )r the hostile tr b.s of the

north and south, and consequently a great arena for

battle. In this state it continued when first visited

by the whiles.

Dr. Morton, in his luminous and philosophical

essay on the aboriginal race of America, seems to

have proved that all the dfT.rent tr.bes. except the

Esquimaux, are of one race, and tliat this race is pe-

culiar and distinct from all others.* The physical

characteristics of the Fuegins, the Indians of the

tropical plains, those of the Rocky iiMoiintains, and of

the great valley of the iiVIississipp', are the sairic-, not

only in regard to feature and exteinal lineaments,

but also in osteological stru(;ture. /viter comj.ar ng

nearly 400 crania derived from tribes iiJnhiiing

almost every region of both Americas, Dr. iMoron

has found the same pciculiar shape pervading all,

" the squared or rounded head, the flattened or vc r-

tical occiput, the high check bonts, the ponderous

maxilhc, the large quadrangular oibits, and the low

receding forehead." The oldest skulls from the

cemeteries of Peru, the tombs of iMexico, or the

* Philadelphia, 1844
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mounds of the Mississippi and Ohio, ngreo with cnch

other, and are ot" the s.imc typo ^s thj heads of the

most savage existing tribes. If we n xt 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 per od of its dis-

covery, the same primitive model existing among the

Fuegians, the predatory Caribs, and the more ad-

vanced Mexicans and Peruvians.

But although the various tribes remained in gene-

ral as stationary in all matters requiring intellectual

effort, as in their nautical contrivances, we behold

with surprise certain points, of which Mexico was the

most remarkable, where an indigenous and peculiar

civilisation had been developed, and had reached a

high degree of perfection. However much we may
admire their architecture, their picture-writ.ni^, and

historical records, it is their astronomical science in

pirticular, as Mr. Prescott observes, w^hich was dis-

proportioned to their advancement in other walks of

civd sation.* They had fixed the true length of the

tropical year with a precision unknown to the great

philosophers of ant'quity, which could only be the

result of a long series of nice and patient observations.

By intercalating a certain number of days into the year

at the expiration of every fifty-two years, they had

even anticipated the Gregorian reform, so that their

cnlendar at the time of the conquest was more cor-

rect than that of the Europeans. To ascribe the

civilisation of the Toltecs to an Asiatic origin, while

it is admitted that there was no conespondence or

' 4

(.^^'

ii»

• Conquest of Mexico, vol. i., p. 111.
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relationship botwocn thoir langnap;e anti that of ;iny

known As!uti(* nation, a|)|)cars to \uc a baseless iiypo-

tliesis, however true it may be that the aboriginal

Americans had in the course; of ages derivc^i some hints

from foreign sources. They could only have taken

advantage of such aid, conj 'ctural as it is, and with-

out proof, if they were aheady in a highly ju'ogressivc

state; ,a!id if such assistance be deemed sulfieicnt to

invahihite their title to an independent civilisation, no

race t>f mankind can ever make good their claim to

such an honor.

If, then, a largo continent can be inhabited by

hundreds of tribes, all belonging to the same race,

and n(\'irlv all riMnainiuL^ 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 same nations, when

brought into contact with Europeans, relapse and

retrogra(l(^ until they are scarcely distinguishable; in

intellectual rank from the rude hunter tribes de-

scended from a common stock ; what caution ought

we not to observe when spcculat ng on the inherent

ca|iacit es of any other great member of the human

family ? The negro, for example, may have remain-

ed s:aiionary in all hitherto explored parts of the

African c >ntineiit, and may even have become more

barbarous when brought within the influence of the

\> bite man. and yet may possess within his bosom the

germ ot'a civilisation as active and refined as that of

the gokb'U age of Tezcuco.

In proportion as the Ohio falls gradually in level

afler its inundations, it leaves a great succession of

steps cut in its mud banks, each from four to ten
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inches above tho other. I was informed that the action

of the waves r.iihied by the steamboats causes thi.' un-

dermining of the bank. It a})j)cared to me an exact

miniature representation of the form in which the

waves of the sea liave denuded the land on the sides

Fig. B.

;iltiMi i'Hi>W<Fiiliiiiii|i|iBjirii,

i^iiiiiiMiiTi

fhrm of mud-banks of the Ohio River.

of some valleys in the limestone districts of Sicily

and other countries bordering the Mediterranean.

When at Marietta, I examined, with Dr. Hildreth,

some of the uppermost beds of the coal-measures,

consisting of red shale, in which impressions of ferns,

especially Pecopleris cyathcca Brongn., or a species

closely allied to it, abound. Iiom a locality in this

part of Ohio, which I did not visit, but which must

brlong to the newest division of the carboniferous

strata, the trunks of silicified trees have been pro-

cured in abundance, with one of which Dr. Hildreth

presented me, and which Mr. R. Brown has since as

certained to belong to the genus Psaronius of Cotta.

These stems, usually called Psarolitcs, have also

been described by M. Ad. Brongniart as composed of

two distinct parts, nn outer zone, consisting of a

great number of nearly cylindrical bundles of vessels,

supposed to have been roots which proceeded from
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!he Stem near its base, and an inner part or axis. In

the exterior portion, the fossil ah -roots have a vas-

cular tissue, but there is often a delicate cellular

tissue interposed between them. In the axis, on the

other hand, or central part of the stem, the vessels

form zigzag or wavy bands, resembling those of

ferns. These flexuous and vermiform bands ;ire en-

tirely composed of barred or scalariform vessels quite

similar to those of ferns and Lycopodia. M. Adolplio

Brongniart, therefore, considers the psarolltes tu have

been the bases of the trunks of lycopodinceous trees;

but other eminent botanists incline rather to the

opinion that they were true arborescent ferns.

I have examined at Autun, in France, the spot

where more than one sp;:'cies of this genus occurs.

The geological pos t"on of the foss Is, as well as the

associated plants and ichthyol.tcs, imply that the beds

containing them belong to the uppermost coal mea-

sures. The same appears to hold true of the strata

at Chemnitz in Saxony, Irom which Cotta procured

several species, as also in regard to the only other

places in Europe where psarolites have been met

with, namely, Neu Paka in Bohemia, trnd IJmLnau

in Saxe Weimar. Some specie s are common t) each

of the spots above enumerated; but the Amcr can

fossil appears to have been distinct from all, and .s

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 diameter,

while the whole trunk is fourteen inches. My friend

Mr. Robert Brown possesses a psarolite which he

received from the northern part of Brazil.

May 20.—From Marietta wc descended the river,
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about a hundred miles, to Poincroy, where 1 entered

a coal mine wliicdi li id l;eeii worked liorizoiilaily in

the IlICu ot" a cliiV on the right bank of the Ohio.

The coal was bituminous, and J have ahvadv men-

tioned (p. 248, Vol. I.) that Dr. I'erey has Ibuud tiio

poi'lion of voiutihi ingretiiciils (liydrogen, oxygen,

and nitrogen) t(> constitute nineteen p r cent, of the

whole muss, which, except a shght quantity ol" ash,

is all carbon.*' In appearance, the C(;al greatly I'c-

SLmblcs charcoal, and, although very pure, its struc-

ture displays, in a remjirkable manner, the v( getablo

org n of the mass. In the roof or ceiling ot" the

gallery wen; st;en iinttened stems (d" Caln/Hites

S/tc/iotcii and C. duhixs, matti d tog; tli<i'. in the

same manner as 1 have seen tlu se spec es occuiring

ill the slia.l s of our Engi;sh coal mines, ( sp ciall\' in

iVorthumbeilanrl and Durham. The l«;ave's, also, of

f ri:s. Fccopferis arhoresccjts, P. p//ff/ios(f. jSeuropten's

cordata, (Ji/c/opteris dildtaia, hesich s AsU'rojilnjlliles

foliosa, Fldbelldvid, and other (dants, were spread out

on the flat surfaee of the slial:. 'i'ho Sigllai-ia3 are

particularly abundant in the Ohio coal-tield, and

about half of those which I obtained are decidedly

identical with European species.

We were fortunate, when at Pomeroy, to fall in

with some New England settlers, who were nearly

related to several of our most valued iriends at Bos-

ton. Their description of what they had gone

tiirough since they hrst founded this nourishing cohmy

in the wildc^rness, reminded us of that entertaining

volume recently published in the United States, called

ill

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

vol.. II. 6
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"A New Home: Who'll Follow?" It is not the

trees and their rank growth on the uncleared land,

nor the wild animals, which are the most unconge-

nial neighbours to persons of supiriour education

and refinement in a new settlement. To enjoy laciU

ities, therefore, of communicating rapidly with the

civiKzed Eastern States by founding their new tov/n

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 first read

Homer's graphic sketch of the advantages of wealth,

that he should have placed his rich man's mansion on

the road side

—

aid} I iti oiKia vatdiv.

To an Englishman, the poet's notion seemed very

un-aristocratic, for we are almost ii rcsistibly remind-

ed of the large sums which an Engl trh country gen-

tleman would expend in order to remove the high

road to a respectful distance. Probably the present

condition of Ohio, rather than that of a county of

parks and mansions like Surrey, was the model most

frequently present to the minds of the migratory

Greeks of the Homeric age.

From Pomcroy, a large steamboat carried us more

than 200 miles in about fifteen hours, down the broad,

wind ng stream, past many a well-wooded island, to

Cincinnati, where we were struck with the appear-

ance of commercial activity, the numerous wharfs

and steamboats, the wide streets and handsome

buildings.
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CHAPTER XVI.

Succession of Strata on the Ohio between Pomeroy and CinciU'

nati.—Return up the Ohio to Rochville.— Waverley Sand-

stone.—C/iff Limestone.—Denudation.—Blue Limestone of

Cincinnati.—Loiccr Si/urian Fossils.—Limited Proportion of

Silurian Species common to Europe and. America.— Great De-

velopment of Brachiopoda.—Deep Sea Formations.—Rarity of

Silurian Land Plants.— Silurian Fossil Fish.

liiih

Between the western extremity of the Appalachian

coal field and Cine nnati, as will be seen bv referrinfj

to the section given at p. 92, Vol. I., the different

formations, from the Devonian to the Lower Silurian

inclusive, come up to the surf ice in succession, being

well exposed in the cliffs or steep slopes of the h Ih

which bound the Ohio valley. I liave already men-

tioned a fnie seam of coal at Pomeroy, beneath

which, farther to the westward, the lower coal-

measures are seen, and at leni^^th at Portsmouth, the

inferior conglomerate or millstone grit, next to which,

the formation, called by the Ohio geologsts the Wa-
verley sandstone, the equivalent of the Devonian

formation (No. 9, in the large map, PI. II.) makes its

appearance. To this sandstone, the Upp: r Silarinn

slates and limestones (Nos. 10, 11, and 13 of the map)

succeed in the descending order, and lastly, at Cin-

cinnati, the Lower Silurian groups (Nos. 14 and 15

of the map) are exhibited in the hills, and in the bed

yf the Ohio at low water.

Having, when I came down the Ohio, made the

'i
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Jast p;irt of my journey in the dark, I rc-nscmdod

the river tor a liundrod miles, in company with Dr.

Locke, a geologist lately engaged in llie State survey

of Ohio, and who liberally devoted his time to aid

me in my inquiries. I was desirous of seeing the

rocks corrcsp:)nding to the Old Red siindstonc before

mentioned, and with this view we landed at Rock-

villi', 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 depos'ts intervening in the State of New
York, between the ComI and the Upper Silurian

groups, at the distances of 400 and 500 miles, I was

struek with their extraord nary decrease in volume,

the absence of some formations, and the complete

identity of those sets of strata which remained. I

have before alluded to the gradual thinn'ng out of

the coarse sed mcntary rocks, both in the Silurian

and Carboniferous series of the U. S., as we proceed

westward, and the increased thickness of many of

the calcareous formations. The Waverley sand-

stone of Rockville has been recognized by iiVIr. Hail

as the representative of the Chemung and Portage

groups of the New York Reports. It conlams here

many ripple-marked flags with partings of shale.

The surfaces of the slabs of sandstone display the

festoon-shaped fucoid, called here Fucoides cauda

gallU from its resemblance to a cock's tail. I saw

some single individuals of this plant extending

through layers eight inches thick. There were no

associated shells ; but in some of the uppermost strata

of the series we found spirifers and other bractiio-

pods, with many encrinites.

inhiHIT
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Bctvveen Rockville oncl Cincinnati tlic bituminous

shnlcs corrcspDnding to the Hainilloii group (or No.

10 ut" the largo map) are Sv-cn, and below tliem wliat

is called the •'Ciifl" limestone," which is considered,

and, I believe correctly, by Mr. Hall, as the repre-

sentative both of the Helderberg and Niagara lime-

stones of New York. Among the characteristic

shells, I obf?crved the Pentameriis ohlongus, so abun-

dant in ihe Clinton group of New York, a shell con-

sidvied by Messrs. Murchif^^on and Dj Verneu 1 to

mark the 1 nc of sepnration between the U})pcr and

Lower Silurian rocks of Europe.

In discussing with Dr. Locke the probability of

the former continuity of the Illinois and Appalachian

coal-fields (see the section, Vol. I. page 92), and the

possible extension of the slrata (Nos. 5, G, and part

of 7 of that section, or 9, 10, 11, and 13 of the large

map) over that flat dome on the middle part of

which Cincinnati is built, we endeavoured to calculate

the height which the central area would have attained,

if the Ibrmations supposed to have been removed by

denudation were again restored. In that case the

thickness of the strata of coal, subjacent conglome-

rate, Devonian and Upper Silurian beds, which must

have been carried away, could not, if we estimate

their development from the mean of their aggregate

dimensions on the east and west of Cincinnati, have

been less than 2000 feet. The tops of the hills near

Cincinnati, composed of the blue limestone, are about

1400 feet above the level of the sea. If, then, the

formations presumed to have been destroyed by de-

nudation were replaced, the height of the doma
5*
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would he alxmt HoOO foot, or cxcc(;fling tlic average

cK'vation nl the AlleirhuiiV -M<»unt:ihis.

The thinnuif^ out. and (hsapiJearanci^ of the mud-

stones and sandstones of llie more cast(n-n States,

causing hmestonf's, such as the Ilehlcrbog and Nia-

gara, so widely separated in New York, to unite aed

fvjrni sinirle and indivisible masses in Ohio, i\f]ords n*

aruument atxa nst the chissification of the; *Nevv Yoik

geologists. Their grou|)ing of the subordinate mem-

bers of the Devonian and S.lurian systems has been

has; d on sound principles; on mixed geographical,

lithological, and paleontolog'cal considerations; and

the analogy of European get^Iogy teaches us that

m nor subdivisions, however useful and importnni

within certain hmits, are never applicable to coun-

tiies extreme ly remote from each other, or to areas

of indefinite extiMit.

The rock forming the hills and table lands around

Cincinnati, called the blue limestone, has been com-

monly referred to tho age of the Trenton limestone

of New York (No. 15, map, PI. II.), but is con-

sidered by iMessrs. Conrad and Hall, and I believe

with good reas sn, as comprehending also the Hudson

River group (No. 14 of map). It seems impossible,

however, to separate these divisions in Ohio, S) that

the district coloured blue (No. 15) may be regarded

as agreeing with Nos. 14 and 15 in other parts of

my map. Several of the fossils which I collected at

Cincinnati, the encrinites and Aviculae (of the sub-

genus Pkrinea) in particular, agree with those which

I afterwards procured near Toronto, on the northern

shores of Lake Ontario.

After seeing at Cincinnati several fine collectiona
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of recent and lossil shells in the cabinets of Messrs.

Buchanan, Anthi)iiy, and Chirlv, I examined with care

the quarries of blue limoHtoiie and marl in ih" suburbs.

The organic remains here are remarkably well pre-

served for so ancient a rock, espocially those occur-

ring in a con)|)act argillaceous blue limestone, not

unlike the lias of Europe. Its deposition aj)p:'ars to

have gone on very tran(ju lly, as the Lingula has

be n met with in its natural and erect position, as if

enclosed in mud when al.vi', or still standing on its

peduncle. Crustaceans of the genus Trinucleus are

found spread out in great numbers on layers of the

solid marl, as also another kind of trilobite, called

Paradoxides^ equally characteristic of the Lower

Silurian system of Europe. The large Isotelus gigns^

three or four inches long, a form n presented, in the

Lower Silurian of Northern Europe, by the Asa phi

with eight abdom'nal articulations, deserves also to

be mentioned, and a species of grnptolite. I ob-

tained also Spirifer lynx in great abundance, a shell

which Messrs. Murchison and De Verneuil regard as

very characteristic of the lowest Silurian beds of

Russia and Sweden. Among the mollusca, I may
also mention Leplcena sericea, Orthis striatula, Bel-

lerophon hilobatus^ AvecidcB of the subgenus Pterinea^

Cypricardia, Orthoceras^ and others. There were

also some beautiful forms of Crinoidea, or stone-lilies,

and many corals, which Mr. Lonsdale informs me
differ considerably from those hitherto known in

Britain, a circumstance probably arising from the

small development of coralline limestones in the

Lower Silurian strata of our island. Several species
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of the n( w genus Stciio])()ra of Loiisilalo arc rcmiuk-

ab!v iibuiulaiit.

111 regard to thi' proport on of species ctmmon to

the Siluiiaii beds ol' Jiiiuope aii.l Anicnca, wlicti.ei

of tlic lower or up|)er division, 1 may conlidcntly

allinn, that it is not <,a't'atcr than a naturalist would

liave antic pated, from llii; anafigy of the laws go-

verning the d s;r bution of Kvin^f invertebrate iini-

mals. A contrary opinion has pr. vailed vi ry w di'lv,

it being rashly assumed, that at remote epochs the

maj )rity of species were far more Cosmopohte than

in inadern times.

The recent r( searches of iMessrs. iMurchison and

De Verneuil ])oint to the coi;clusion that the fossil

siielis, corals, and trilobites ol' th ' JS.lurian system of

Scandinavia, iind Russia, resemb'e grc atly those of

the British IsKs; yet nearly half tie sjKcits wh'ch

they cijllected there were difll-rent Irom ours, and

the de[)arture from a common type was far more

consp cujus in the Lower Silurian tbssi!s of Britain

and Kussia, than in those of the upper division.

When the same fossils of Northern Europe were

comj)ared by iM. de Verneuil with those brought by

me from America, the distinctness was obviously

much greater, all hough the representation of generic

forms, whether in the organic remains of the upper

or lower Silurian strata, was most clear and satis-

factory.

On both sides of the Atlantic, these ancient marine

form tions are characterized by a prod gious develop-

ment of one peculiar family of moUusca, called bra-

chiopoda (palliobranchiata)— shells, which, as they

inhabit deep water, are little known, and have re-
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ccivcd no common name in our lanfTuagr». Thfy aro

leprc'scntcil by tlio living goiicr.i 'rcnbratula, Orthis,

Linguhi, Orbicnia, and C'rania. Th > cxisloiico of

Onhis, a t'jrm t II Intcly supp )Sod to bo oxtinct, has

b. en made known to us by ihe rt searches of Phil ppi

ill the Mediterran an. SomfM)th(T genera may h'Tc-

afcr be detected by deep dredging, for we learn from

Pr.)f. ssor E. Forbes, that at the de|jth of 100 f ith )ms

in the Mediterranean the profusion of individuals of

certain sp;!C es of Terebr.itula is extrein ly great.

jNevertheless it may be sal'ely assumed, that the pro-

sent seas, as well as the tertiary strata of the epochs

immediately preceding our own, exh.bit a smaller

variety in tlie forms of this tribe of molkisca than tlic

Silurian rocks in which they seem to have attained

their maximum of d^velopmi nt. The oldest known
fussiliferous period was in f ict the age of brachiopods

;

as the carboniferous period was that of ferns, and the

ooltic that of reptiles.

The great number of crustaceans of the extinct

family called Trilo'dies, is als;o another feature of the

formations older than the carboniferous, and especinlly

of the Silurian rocks. No country is richer in f )ssils

of this class than the United States ; and Mr. Conrad

h:is given a table of distinct genera of trilobites,

wiiich characterize his Uj)per, Middle, and Lower
Silurian formations of Now York, eacli ol' which

larger divisions he considers to be quite as distinct

as the Devonian, and as capable of being classed

as an independent group by reference to organic

remains.*

* Journ. of Acad. Nat. Sci., Philadelphia, 1S42, vol, viii.,

part 2, p. 233.

l-^
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There arc some negative cliaractors showing a nj-

somblancc between the most ancient of the fossJi-

ferous rocks yet known in Europe and America,

whxli deserve not.ce, altliough they belong to a per-

fccily different order from those before mentioned,

as deduced from the analogy of organ'c forms. Of

thcs3 points of agreement, the most remarkable are

the absence or extreme rarity of land plants and ver-

tebrate animals. That the vegetable world had al-

ready been called into existenco is proved by the

presence of various forms of fucoids, wh ch arc plen-

tifully distributed through every part of the series.

Some of the slabs of the lowest Silurian slates of

Wales are covered with sja-weeds of such genera as

are plainly indicative, like the brachiopoda, of deep

water. There is, indeed, every reason to conclude

that the Silurian deposits generally were formed far

from land, which would alone explain the extreme

scarcity of terrestrial plants ; for how seldom do we
meet with wood or fruits floating in mid ocean ; and,

if they are sometimes carried there by currents, how

rarely can we expect them to sink to the bottom

precisely i^i those places where, before decay, they

may become enveloped and permanently preserved

in sediment.

A few examples, however, of Devonian and Silu-

rian land plants have been brought to light in the

course of the New York survey. One of these was

shown me by iMr. Vanuxcm, and has been figured in

his final Report, p. 157. 't appeared to me more

allied to the Lepidodendron than any fossil genus

hitherto described. Its position is in the Hamilton

or Upper Silurian group, in which we find a great
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genus

iniilton

great

variety of trilobites, Spiriferse, and other brachiopoda

and corals, all agreeing perl'ectly w.ih European

Upper Silurian types. Other plants allied to ihese,

and terns, have been met with in the lowest Devonian

or Chemung strata of the State of New Yojk (the

olive slate of Pennsylvania and Virg'nia), associated

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

These exceptions to the g( neral rule have been found

in those eastern parts of the United States where the

Devonian and Silurian sandstones and mudstuncs are

of the greatest thickness, and which we may there-

fore presume to have originated nearest to the lands

then exposed to denudation. The neighbouring

continent of that remote epoch may probably have

occupied the space now covered by the Atlantic, and

there may have been another in thj Pacific, while

the lands now existing were then the site of deep

oceans.

The greater the lapse of ages which s pa rates the

origin of a given set of strata from our own times,

the greater is the probability that our acquaintance

with those strata will relate chiefly to pelagic de-

posits, or those formed in deep seas, and far from

land. It must require a long continuance of subter-

ranean movements, and a frequent shifting of the

principal areas of upheaval, before extensive tracts of

the bed of deep oceans, such as the Atlantic and Pa-

cific, can be converted into continents. On the other

hand, we may presume that the estuary, littoral, and

lacustrine strata of such remote ages, being at first

of small horizontal extent, as compared to the con-

•Hall's Report, p. 876.

i''-fi^'
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temporaneous coral reefs and fine sedimentary de-

posits of the ocean, would have become in great oart

submerged, or covered by newer formations, or de-

stroyed by denudation, during that immense interval

of lime which separates their origin from our own
period.

In regard to the rarity of marine vertebrate ani-

mals in the oldest rocks, it may perhaps be no great-

er than is observed in strata of more modern date,

formed in sens of equal depth, or at points as remote

from the l;ind. Many years have not elapsed since

the OhI Red sandstone was thought to be barren of

ichthyolites ; but now, in addition to the numerous

genera found in Scotland by Mr. Hugh Miller, and those

described by M. Aga«siz, the last-mentioned zoologist

has announced that nine genera of shnrks of the

division ('estracioii occur in the Dcvonii'n beds of

RuFsia, examined bv Messrs. Murehison and De Ver-

neu'l. The appearance of fish so highly organized

in some of the oldest formations, is strongly opposed

to the theory of progressive development advoc;ited

by some writers, and imagined by them to derive

support from recent geological discoveries.

In England, th3 remains of fish have long been

known in the highest beds of the Upper Silurian, and

they have lately been found as far down as the Wen-
lock limestone. The New York surveyors have met

with them in more than one member ot the Helder

berg scries (No. 11, Map. pi. H.) Long ichthyodo-

rulites, or spines of the dorsal tins of fishes, have been

obtained, for example, from the Cornifcrous limestone.

But the lowest rock in which thev have been traced

in America is, I believe, the Clinton group, which
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nuiy b^ cons'den d the bottom of the Upper, or top

of the Lower, Silurian scries. Mr. H. D. Rogers

iiifonr.s iiie, that he and his brother have traced the

scales of lish tlirough strata of this series from the

south-western part of V.rginia to the north branch

of t!ie Susquehanna, in Pennsylvania.

Professor E. Forbes, after acquiring much experi-

ence, by dredging in the Mediterranean, of the fauna

which characterizes the sea at different depths, has

inferred thnt the Silurian seas in those areas hitherto

examined were at first very deep and tranquil, al-

though in parts they afterwards grew shallower.

The following are the principal grounds of this con-

clusion :—first, the small size of the greater number

of conchifera ; secondly, the paucity of pectinibran-

chiata (or spiral univalves) ; thirdly, the great num-

ber of floaters, such as Bellerophon, Orthoceras, &c.;

fouvthly, the abundance of brachiopoda ; fifthly, the

absence or great rarity of fossil fish ; sixthly, the

deep-water forms of most of the sea-weeds ; and

seventhly, the absence of land plants.

%

TOL. II.
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CHAPTER XVII.

Allnoial Terraces at Cincinnati, and their Origin.—Bones of fhe

Elephant and Mastodon.—Excursion to the Swamps of Big

Bone Lick, in Kentucky.—JSToble Forest.— Salt Springs.—
Buffalo Trails.—JVumerous Bones of extinct Animals.—Asso'
dated Freshwater and Land Shells.—Rilative Age of JVorth-

em Drift, and Deposits with Bones vf Mastodon 07i the Ohio

The Ohio river at Cincinnati, and imnacdiatcly above

and below it, is bounded on its right bank by two

terraces, on which the city is built; the streets in the

upper and lower part of it standing on diflerent levels.

These terraces are composed of sand, gravel, and

loam, such as the river, if blocked up by some barrier,

might now be supposed to sweep down in its current,

and deposit in a lake. The upper terrace, h (fig. 9);

is bounded by steep hills of ancient fosdliferous rocks.

A, the blue. Lower Silurian limestone, mentioned in

the last chapter, in horizontal stratification. The

higher terrace, ft, is about 60 feet above the lower,
,

and this again about GO feet above low water in ihe

Ohio, d. The geologists here are convinced that the

inferior terrace, c, is of newer origin than b, as shown

in the section (fig. 9), and proved by excavations, not

exposed at the time of my visit.

In sinking a well through c, at the distance of 300

yards from the Ohio, and at the depth of 50 feet irom

the surface, they found, at e, pieces of wood and

many walnuts in a bed of silt.

Near the edge of the higher terrace, in digg'ng a

gravel-pit, which I saw open at the end of Sixth

lit;.
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A. Blue litne«Tnne (Lower Siliiriutj).

h. UppiT ti'it*;L'. c. Litwtjr lerrncp.

e. Fussil wood and nuts, &c., found IiiTu in silt.

Street, they discovered lately the teeth of the Elephas

primigenius, the same ext net spec.es which is met

wth in vcrv analocfous situations on the banks of the

Thames, and the same which was found preserved

entire with its flesh hi the ice of Siberia. Above the

stratum from which the tooth was obtained, I ob-

served about six feet of gr;ivcl covered by ten feet

of fine yellow loam, and below it were alternations

of gravel, loam, and sand, for 20 feet. But I search-

ed in vain for any accompanyinj:^ fossil shells. These,

however, have been fjund in a similar situition at

Mill Creek, near Cincinnati ; a jilace where S3veral

teeth of mastodons have been met with. Thev be-

long to the genei'a Melania, Li/mneea, Amnicola, Stic-

cinea, Phijsa, Planorhis, Paludlnf/, Ci/clas, Helix,

and Pupa.nW of recent species, and nearly ali known
to inhabit the immediate neighbourhood. I was also

informed that, near Wheeling, a bed of freshwater

shells, one foot thick, of the genus Unio, is exposed at

the height of 120 feet above the mean level of the

Ohio. The remains of the common Am-i^rican mas-

todon {M. srigantsus) have also been fnnid at several

points in the strata in the upper terrace, both above

and below Cincinnati.
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Upon the wliolo it jippoars, ihit the strnta of loam,

cl;jv, and ^rnvol, lormiiiir tlw clovatHl terraces on

l)oll> s <los of llie Ohio and ils tribulai\('K, and wliieh

Av<; know lo have remained unallered from th:; (Ma of

the Indian mounds and earlluv.>rks, ori_iirinat(^d sub<e-

qnrnlly to th^ pTiod of the existing moihjsca. hiil

wlien several qnadrnpeds now extinct inhabited th s

coiil'iicnt. The lower parts b*)tii of the iargci- and

smaller valleys a])pear tj have been filled iij) wit'i a

fluviatile de|)OS t, through which the streams hive

subseqiiiMitly cut broad and deep chann is. These

phenomena very closidy resemble those presented by

t!ie loess, or ancient river-silt of the Ivh ne and its tri-

butaries, and the theory which I foiinerlv sugrrested

to a(;eonnt for the position of th(? Rh 'nish lo:ss (also

ehargi (1 with recent land and freshwater sh;;lls, and

i>ccasion:dly with the remains of the ext iict (d.'ph;inl)

may be apjdicr.ble to the AmLU'iean depos ts.

I imagined first a gradual movement of depression,

that now m ))rogress on the west c )ast of Gr*

land, to lessen the f dl oi' the waters, or the height of

the land v-. litively to the ocean. In consrquence of

\h.' land being thus lowered, the bottoms of the main

and lateral valleys become filled up with fluviat lo

sediment, containing terrestrial and freshwater shells,

in the same manner as deltas are formed where rivers

meet the sea, the salt-water l)e;ng excluded, in spite

of continued subsidence, by the accunndation of allu-

vial matter, brouijfht down incessantly from the land

above. Afterwards, I suppose an upward movement

uraduallv to restore tiie country to its former level,

and, during this upheaval, the rivers remove a largo

part of the accumulated mud, sand, and gravel. I
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havo alrcn(Iy shown that on the coast of Goorgia and

SoLitli Carolina (sco A'ol. I., p. UJI), in the I'liitcd

Slates, vvc havo positive; prools of rnodcin oscillatioiiS

of level, s in.lar to those here af-sumcd.

Two days after I reatdied Cineinnati, I set out. in

company with two naturafsts of that city, Mr.

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

fered to be my guides, in rui exciirs on to a place of

great geological celebrity in the ne ghboiu-ing State

of Kentucky, called Big Bone Liek, where the

bones of mastodons and many other extinct quadru-

peds had been dug up in extraordinary abundance.

Having crossed the river from Cincinnati, we passed

through a forest far more magnificent for the s ze and

vririety of its trees tliaa any we had before seen.

The tulip-tree {Liliodendron inUpiferum) the buckeye,

a kind of hf)rse-chestnut, the shagbark hickory, the

beech, the oak, the elm, the chestnut, the locust-tree,

the sugar-maple, and the willow, were in perfection

but no coniferous trees,—none of ;I;c long-leaved pines

of the Southern Atlantic boi'der, nor the cypress,

cellar, and hemlock of other St ites. Tlirs^' lorests,

where there is no undergrowth, ;ire called " vvo;;d

pastures." Originally the cane (Covered the ground,

but when it was eaten down by the catile. no new
crop could get up, and it was replaced by grass

al )ne.

Big Bone Lick is distant from Cincinnati about

tweniy-three miles in a S.W. direction. Tlie inter-

ven'ng country is comi)nsed of the blue ar'nilaceous

limestone and marl before mentioned, the beds of

whcli arc nearly horizontal, and form flat table-lands

intersected by valleys of moderate depth. In one of
6*
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tli(5so, wiitored by tlu; Big Bono divck, occur the

Ixiirgy gn)uii(Is niid springs culled Licks. Tho term

l^ick is applied ihroughDiit iNorlli Anicrir.a to those

marshy swinnps whcrt^ salines springs break out, and

'.vliicli lire iVequcnted by deer, bullalo, and other wild

animals for the sake oftlic salt, whether dissolved in

the water, or thrown down by evaporation in the

s.unnier season, so as lo encrust the surface of tlie

nvirsh. Cattle and wild beasts devour lliis incrusta-

tion greedily, and burrow into the clay imprcgnatiul

w til salt, in order to lick the mud. Bartram, the

botanist, tells us, that ;>i his time (1790) he visited

ButValo L ek in Georgia, forming part of a cane

swanip, in which the head branches of the Ogeechce

river take their rise. The lick consisted of *' white-

coloured tenacious fattish clay, which all kinds of

cattle l.ck into great hollows, pursuing the delicious

vein." " I could discover nothing saline in its tasle,

but an insipid sweetness. Horned cattle, horses, and

deer are innnoderately fond of it, insonuich that their

cxerement, which almost totally covers the earth to

s )me distance round this place, ap[)oars to be })er-

feet clay, which, when dried by the sun and air, is

almost as hard as brick." (Travels in N. and S.

Carolna, &.c.. p. 31).)

The ct^lebrated bog of Kentucky is situated in

a nearly level plain, in a valley bounded by gentle

slopes, which lead up to the table-lands before men-

tioned. The general course of the meandering stream

which flows through the plain, is Irom east to west.

There are two sf^rirgs on the southern or left bank,

rising from marshe-. and two on the opposite bank,

tlie most western of which, called the Gum Lick, is
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at the point whoro a small tributary joins the princi-

pal stream. The quaking bogs on ibis side are now
niore tiian nitocn acres in extent, but all the marshes

were formerly larger bcjforc the surrounding forest

was partially cleared away. The removal of tall

trees has allowed the sun's 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 bullaloes crowded to these springs,

but they have retreated for many years, and are now
as unknown to the inhabitants as the mastodon

itself. Mr. Phinnel, the proprietor of the land,

called our attention to two buffalo paths or trails

still extant in the woods here, both leading directly

to the springs. One of these in particular, which

first strikes off in a northerly direction from the

Gum Lick, is afterwards traced eastward through

t!ie forest for several miles. It was three or four

yrirds wide, only partially overgrown with grass,

and, sixty years ago, was as bare, hard, 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

many yards perpendicularly. It may readily be

supposed, therefore, 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 America, the

horses, cattle, and deer throng to the rivers in such

numbers that the foremost of the crowd are pushed

into tiie stream by the pressure of others behind,

and are sometimes carried away by thousands and

;
^^:

i ' •
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drowned.* In tlieir cngcrncss to diiiik the etilim:

waters and lick llio salt, llie lieavy ina^todi ns iiiui

elephants sccin in like manner to have pressed upon

each oth.r, and sunk in these soil (luiigrnires ol"

Kentucky.

The gr'^ater jn'oportion both of the entire skeletons

of extinct animals, and the separate bones, have

been taken up from black mud, about twelve le( t

below the level of the creek. It is supposed that

the bones of mastodons found here could not have

belonged to less tlian one hundred distinct individuals,

those of the fossil elephant {E. primigemus)^ to

twenty, besides which, a few bones of a stag, horse,

megalonyx, and bison, are stated to have been

obtained. Whether the common bison, the n ma ns

of which I saw in great numbers in a su[)eriiciMl

stratum recently cut open in the river's bank, has

ever been seen in such a situation as to prove it to

have been contemporaneous with the extinct mas-

todon, I was unable to ascertain. In regard to the

horse, it may probably have differed from our

Equus cahallus as much as ihe zebra or wild ass,

in the same manner as that found at Nevvberne in

North Carolina appears to have done. (See p. 131.)

The greatest depth of the black mud has not been

ascertained ; it is composed chiefly of clay, with a

mixture of calcareous matter and sand, and contains

5 parts in 100 of sulphate of lime, with same animal

matter. (Cuvier, Oss. Foss., torn, i., p. 216.) Layers

of gravel occur in the midst of it at various dej'ths.

• Darwin's Journal, p. 156 ; Sir W. Parish's B'lenos Ayreft,

pp. 151 and 371.
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In some places it rests upon {\r^ bin* l^mostonc.

Tlic onl} teeth which I tnyscli' prociir. tl iVorn col-

lectors (Jii the s[)ol, hcsiclcs those ol' llu; hiillMo, wi'rc

recognized by Mr. Owen as bcloiigin;,' to extremely

young mastodons. From the place when! they were

loind. and the rolh d slate ot" some of tlie accom-

])nnyng bi^nes, I suspect 'd that they hid b/en

washed out of the so 1 of the b:)gs ahove hy the

river, which olten changes its course alter (loods.

Mr. Cooper of New York, who h;is g veii the

fullest account of the fossils of this };lace, says, that

the remains of reeds and freshwater mnllusca a(xoin-

pany t!ie bones -, but he names no speci.s of shells.

Mr. Anthony and I were therefore d.ligint in our

search for shells in pits which happened to hnve

been recently laid open by collectors of f.jssil bones;

and we soon obtained a small Ancijliis and Cyclas.

Afterwards, in the most eastern maisli. in the middle

of wh'ch a powerful spring throws up be-ech nuts

and shells irom the mud below, \\v f )und two species

of MeJania known as recent, Phijsa hvicrostrophaf

Cyclas simUis, C. diihla ? (and another species, not

known to naturalists here), Pisidiiun (supp sod to

agree with one from Lak(i Erie), Ancyliis (not

known), and frainuents of Unio ; also the following

land sh.lls ;

—

Helix solitarid (with bands of colour

not effaced), //. aUernata, H. clansn, II. j'raie.nia, and

Pupa armifera. As new terrestrial and freshwater

shells are occasionally added to the recent American

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

%

1
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pcrhnps no: all of them in the immediate neigh-

bourhood.

Jt is impossible to view this plain, with )Ut at onee

conchuling tliat it has reriiainod unchanged in all its

principal leatures iVom the period when the extinct

quadrupeds iidiahited iUr. hanks of the Ohio and its

tribularus. But (Uie ])lieii<>mcnun ))erplexed us

much, aufl lor a time seemed quite unintelligible. On

p irts of the bnrrgy grounds, a superficial civering of

yellow loam was incumbent on the dark-coloured mud,

containing the fossil bones. This partial covering

of yellow sandy clay was at some points no less than

tifteen or twenty Icet thick. Mr. Bullock passed

through it when he dug for fossil remains on the left

bank of the creek, and he came down to the boggy

grounds with bones below. We first resorted to the

hypothesis that the valley might have been danniied

up by a temporary barrier, and converted into a lake
;

but we afterwards learnt, that although the Ohio is

seven miles distant by the windings of the creek,

there being a slight descent the whole way, yet that

great river has been known to rise so bigli as to How
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 fifty feet, the distance in a straight line being

only three miles. At Cincinnati the river has been

known to rise sixty feet above its summer level, and

in the course of ages it may occasionally have risen

high( r. It may be unnecessary, therel'ore, to refer

to the general subsidence before alluded to (probably

an event of a much older date), in order to account

for the patches of superficial silt last described.
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After spendin/5 the day in exploring the Licks,

we were hospitably received at the huus(; of a Ken-

tucky proprietor a few inih s distant, whose zeal for

farmini,' and introducing cattle of the "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

swarms here in such numbers, as to strip the trees of

their foliage, and the sportsmen revenge themselves

after the manner of the iHottentots, when they eat

the locusts which have consumed every green thing

in Southern Africa.

We then returned by another route through the

splendid fu'est, and re-crossed the Ohio. The
weather was cool, and we saw no fire-flies, although

I had seen many a few days before, sparkling as they

flitted over the marshy grounds bordering the Ohio,

in my excursion up the river to Rockville.

Among the inquiries which can hardly fail to

awaken the curiosity of a geologist who explores this

region, one of the most natural relates to the relative

age of the northern drift, and the deposits containing

the remains of the mastodon and elephant, whether at

Big Bone Lick, or in the higher terrace (6, fig. 9) at

Cincinnati. In my journey, some days afterwards,

from the Ohio river to Cleveland on Lake Erie, I

had not proceeded twenty-five miles to the north-

ward before I again found myself in a country

covered with northern drift, of which I had lost

sight for many weeks previously. The first patches

which I observed were about five miles N.E. of the

town of Lebanon, after which I saw it in great

m
> 2y
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abundance at Springfield, with large blocks and

boulders of gneiss, reddish syenite, quartzitc, and

hornblende rock, all of which must have come from

the north side of Lake Erie. The Ohio river,

therefore, in the north latitude 40° and 41°, see ins to

mark the southern limit of the drift in this part of

North America, although some scattered blocKs have

gone farther, and reached Kentucky.

I was also told that a boulder of gneiss, twelve

feet in diameter, has been found resting on the upper

terrace {by fig. 9), four miles north of Cincinnati, and

that fragments of granite, in a simil ir situation, have

been met with at that city itself. These may possibly

have been brought into their present position s nee

the period of the deposition of the principal mass of

northern drift ; for, although I could not obtain

sufficient data for forming an accurate opinion as to

the relative age of the drift, and the beds containing

the bones of mastodon and elephant, whether in the

upper terrace above alluded to, or in the licks of

Kentucky, I incline to believe the drift, as a whole,

to be the older of the two formations. The swamps
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. L, pp. 18, 20, and 54.)
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CHAPTER XVIII.

Cincinnati.—Journey across Ohio to Cleveland.—.Xew Cleat'

ings.—Rapid Progress of the Stale since the year ISUO.

—

Increase of Population in the United States.—Political Dis-

cussioris — German and Irish Settlers.— Stwnp Oratory.—
Presidential Elections.—Relative Value of Labour and Land.

The pork aristocracy of Cincinnati doos not mean

those innumerable pigs which walk at large about the

streets, as if they owned the town, but u class of

rich merchants, who have made their fortunes by

killing annually, salting, and exporting, about

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

wealthy proprietors, who have speculated success-

fully m land, which often rises rap.dly in value as

the population increases. The general civilisat'.on

and rciinement of the citizens is far greater than

miglit have been looked for In a Slate f »unded so

recently, owing to the great number of families which

have come d.rectly from the highly edui-ited part of

New England, and have settled here.

As to the free hogs belore mentioned, which roam
about the handsome streets, they belong to no one

in particular, and any citizen is at l.berly to take

them up, fatten, and kill them. When they increase

too fast, the town council interferes, and sells off

some of their number. It is a favorite amusement

of 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.

VOL. II. 7
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Maij 29/A.—We left Cincinnati for Cleveland on

Lake Erie, a distance of 250 miles, and our line oi'

route took us through the centre of the State of Ohio,

by Springfield, Columbus, Mount Vernon, and Woos-

ter, at all which places we slept, reaching Cleveland

on the filth day.

In our passage through Ohio, we took auvantage

of pubic coaches only when they offered themselves

in the day-time, and always found good private car-

riages for the rest of the way. If some writers, who
have recently travelled in this pnrt of America, found

the fatigue of the journey excessive, it must have

arisen from their practice of pushing on day and

night over -oads which are in some places really

dangerous in the daik. 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 w.thout serious in-

In passing from the southern to the northern fron-

tier of Ohio, we left a hindsome and populous city

and fine roads, and found the towns grow smaller and

the high road rougher, as we advanced. When
more than half way across the State, and after leav-

ing Mount Vernon, we saw continually new clear-

ings, where the felling, girdling, and burn'ng of trees

was going on, and where oats were growing amidst

the blackened stumps on land which hud never been

ploughed, but only broken up with the harrow. The
carriage was then jolted for a short space over a
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corduroy road, constructed of trunks of trees laid

side by side, while the hot air of burning timbei

made us impatient of the slow pace of our carriage.

We then lost sight for many leagues of all human
habitations, except here and there some empty wood-

en building, on which "Mover's H juse" was in-

scribed in large letters. Here we were told a family

of emigrants might pass the night on payment of a

small sum. At last the road again improved, and we
came to the termination of the table land of Ohio, at

a distance of about sixteen m les from Lake Erie.

From this point on the summit of Stony H.ll we saw

at our feet a broad anc' level plain covered with

wood ; and beyond, in the horizon. Lake Erie, ex-

tending far and wide like the ocean. We th:n be-

gnn our descent, and in about three hours reached

Cleveland.

The changes in the condition of the country which

we had witnessed are illustrations of the course of

events which has marked the progress of civilisation

in this State, which first began in the south, and

spread from the banks of the Ohio. At a later \yi-

riod, when the great Erie canal was fin shed, which

opened a free commercial intercourse with the rivir

Hudson, New York, and the Atlantic, the northern

frontier began to acquire wealth and an increase of

inhabitants. Ports were founded on the lake, an J

grew in a few years with almost unparalleled rapi'5-

jty. The forest then yielded to the axe inanfv
direction, and settlers migrated from north to sou''.i,

leaving still a central wilderness between the Obi"

and Lake Erie. This forest might have proved for

many generations a serious obstacle to the progress

'I
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of tlie State, had not the law wisely provided that

all non-resident holdcis of waste lauds should be

compelled to pay ihc'.r full siiare ot" taxes laid on by

the inhabitants of the surrounding distr.cts for new

schools and roads. If an absentee is in arrear, the

sher fT seizes a p >rt'on of his ground cont guous to a

town or village, puts it up (or auction, and thus d s-

chaiges the debt, so that it is impossible for a specu-

lator, ind flerent to the local inten sts of a district, to

Wiiit year after year, unt.l he is induced by a gr.at

bribe to pari with his lands, ail ready communicatioa

between neighbouring and highly cultivated regions

beincr in the mean time cut off.

Oiiio was a wilderness exclusively occupied by the

Indians, unt.l near the close of the last century. Jin

1800 its population amounted to 45 3G5, in the next

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

which followed it again more tii;m doubled. In 1840

it had reached 1,600,000 souls, all frc e, and almost

without anv admixture of the coloured race. In this

short interval the forest had been tiaesformed into a

land of steamboats, canals, and nourishing towns

;

and wouM have been still more populous had not

thousands of its new settlers migrated still farth-^r

west into Indiana and Illinois. A portion of the pub-

lic wurks which accelerated this marvellous prosper-

ity, were executed with f^^)reign capital, but the inter-

est of the whole has been punctually paid by d.rect

taxes. There is no other example in history, either

in the old or new world, of so sudden a rise of a

laige country to opulence and power. The State

contains nearlv as wide an extent of arable land as

England, all of moderate elevation^ so rich in its
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alluvial plains as to be cropped thirty or forty years

without inanuie, iiaving abLindaiice of (iiie timber, a

tcniporato chinat ', many large navig ;blj livcis, a

ready coiumuiiicat'.oii through Lake Erie with the

north and cast, and by the Ohio with the south and

west, and, lastly, abundance of coal in its eastern

counties.

I am informed that, in the beginning of the present

year (181'2), the Ibroniost bands of cm'graiits have

reached the Tlatte River, a tributaiy of the iMissouri.

This point is said to be only half way bet\V( en the

Atlantic and the Rocky iMountaiiis, and the country

beyond the jU'*. sent frontier is as fertile as that already

occuj)ied. Do Tocqueville calculated that ah.'ng the

borders of the United States, from Lake Superior to

the Gulf of iMexico, extending a distance of more than

1200 miles as the bird flies, the whites advance every

year at a mean rate of seventeen miles ; and lie tri.ly

observes that there is a grandeur and solemnity in

this gradual and continuous march of the European

race towards the lujcky Mountains. ILj compaies

it to '' a delr e of men rising unabatcdly, and daily

driven onwards by the hand of God." -^

When converging w^ith a New England friend on

the progress of American population, I was surprised

to learn, as a statistical fact, that there arc more

whites now living in North America than all that

have died there since the davs of Columbus. It

seems probable, moreover, that the same remark may

hold true for fifty years to come. The census has

been very carefully taken in the United States since

I-

* Democracy in America, vol. ii., ch. x., sect. 4.
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the year 1800, and it appears that tho ratio of in-

crease was 3'> per cent, lor tlie first decennial peri-

ods, and th )t it gradually diminished to about 32 per

cent, in the list. From these dita, Professor Tucker

estimates that, in the year 1850, the population will

amount in round numbers to 22 millions, in 1800 to

29 millions, in 1870 to 33 millions, in 1880 to 50 mil-

lions, in 1890 to 03 millions, and in 1900 to 80 mil-

lions.

The territory of the United States is said to

amount to one- tenth, or at the utmost to one-eighth

of that colonised by Spain on the American c )ntl-

nent. Yet in all these vast regions conquered by

Cortes and Pizarro, there are considerably less than

two m llions of people of European blood, so that

they scarcely exceed in number the population ac-

quired in about half a century in Ohio, and fall fur

short of it in wealth and civl.sation.

We wore perfect strangjrs in our tour through

Ohio, and, when at inns and in public conveyances,

had many opportunities of hearing lawyers, n-- r

chants, farmers, and labourers, conversing freely and

unreservedly together. 1 have generally abstained

from retailing such gossip, r^fljcting how small would

be the valu3 of t'le opinions which an American

couhl derive from a similar source, or from talk over-

hear.! in an Engli'-h railway or steamboat. I shall,

however, deport si ghtly from my rule on this occa-

sion, ns my readers may, porhaps, be amused as I

was anl will abstiin from drawing general conclu-

sions from the convers it on of persons whom chance

has thrown in the traveller's way.

As soon as we were recognized to be foreigners,
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we were usually asked whether wc had mnde up

our minds where wo should s;^Ul(3. On our de<;lariiij[j

that, much as we saw to hke and admire in Arjicrica,

we had no intention of exchanging our own c-ountry

for it, they expressed surprise tiiat we had seen so

many States, and had not yet decided where to set-

tle. Nothing makes an English traVv.Her feel so much
at homo as th s common question. You have arrived

at the domain of a r.ch and hospitable lust, who is

ready to welcome you, and where there is ample

I'oom and accommodation for all. Some of iho more

highly educated class, especially the lawyers, ex-

pressed their alarm at the growing strength of the

democratic party in Ohio, owing to the influx of Irish

and German labourers, nearly all Roman Cathol cs,

and very ignorant. Thesa new comers, thoy said,

liad lately turned the elections against a maj jrity of

native Americans, their superiors in wealth and men-

tal cultivation. They also complained that many
settlers of German origin from Pennsylvania were

opposed to all improvement, and unwilling to be

taxed for naw schools, canals, and roads. Thev

were ind flferent to the speedy arrival of letters and

daily newspaocrs, and other advantages, for which

the New Enfdanders and the vScotch and Enfflsh

Protestants would pay most cheerfully. Yet they

allege that thesa same Germans, opposjd as they are

to all us'jful innovations, are in the habit of giving

their votes to demagogues, who are pr.-pared to

plunge the country into the most h'^adl-ing career (jf

pol.tical changes.

A thriving farmer, who entered the coach at

Wooster, spoke vehemently against tho new tariiiT,
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which, he said, would sacrlfico the agr;ci:iturists of

the West to the A\;W Eiigland niauuiac.uicrs, who
iiieaiit to coMipfJ th{ m tu buy their hoinj-niad.j go(j(is

;it a higli pi\ce, while tlie raw pruduce oi' Oli.o and

the West would be sliut out Iroin llie British market.

He also boasted to inc of the advantages they en-

joyed in the U. S., comiuiserat.ng the lot of the mass

of the people in the old country, deprived of tluir

political rights, and e.\p:;sed to the tyranny and op-

pression of the rich. By way of drawing him out, I

told him how I had found the day before a minister

preaching in Welsh to a congregation of three hun-

dred poisons in the town of Columbus—that these

and other poor settlers, Irish and German, were ig-

norant of the American laws and institutions, and

wholly uneducated. Ought they to be p rm tted to

turn the elections, as I was told they had recently

done in Ohio ? On this he p mred forth an oration

on the equality of the rights of all men, on the invidi-

ous distinctions some desired to establish between

tlic lranch:se of old and new s;ttlers, on the policy

of welcoming new comers when the p »pu!ation was

sparse, on tlic advantages of common schools, and,

lastly, on the eVil of endowing universities, which he

said were " hot-beds of aristocrats." While descant-

ing on these and other topics, the tone cf his voice

grew louder and louder as his warmth increased, and

when he left the public coach, a lawyer of Ohio con-

gratulated me that I could now understand what is

meant in the United States by " stump oratory," or

that kind of declamation which is addressed by a can-

didate for popular favour from the stamp of a tree in

a new clearing.
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On another occasion, the respective merits of Mr,

Van Buren, Mr. (Mny, and othcMS, were c invasscd,

and an animated discussion to >i\ |)laco on thsjir rela-

tive cia ms to fill thj presidential chair at the next

general election. I expressed surprise th:it, as there

were still three years to run of Mr. Tyler's ollicial

ca"eer, they should be mooting this question already.

The wliob co;mtry h id boen so recently convulsed

by the severe contest between Harrison and Van
Huren, in which p irtics had been so nearly balimced,

that it was surely iiiexp 'd ent t!iat the minds of the

people sho-.ld bj again excited and unsettled. I en-

larged on the superior advantages of an hereditary

monarchy, as preventing the recurrence of such dan-

gerous ag tat on, and was prepared for a retaliatory

attack upon the kingly olhce, and a eulogy on the

Buperiority of the American constitution. But Ame-
ricans at liom.^ h )wever l;>yal and patriot c, and as

little disposed to ching.^ their form of government

for a monarchy as we are to turn republicans, are,

nevertheless, by nj means optim sts. When they

travel in England, they acqu'rc a habit of standing

on the defensive, from hearing John Bull object to

everything in which their laws and institutions may
happen to difler from his own. But in the United

States, I frequently heard politicians deplore the pro-

gress of democracy, argue that the president ought

to be elected far six years instead of four, that he

should not be re-ellgible, that there should be no

veto, and contend for other org mic changes. In re-

ply to my sally, one of the party, who h id previously

cxpiessed his fears that General Harrison's death

would lead to the democratic party regaining their
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nsccndancy, remarked, " The most disastrous periods,

Fir, in your history, were the wars of a disputed suc-

cession. We nrc ulvvnys eng.ifjed in a civil war of

ths kind." By way of consolation, I reminded h!m

thit, at all events, there had been less bloodshed in

their battles for ihe chief mngstraey than in our con-

tests for the rightful heirs to a throne. He replied,

" Yes, there has been less destruction of the body,

but not of the soul. A president who has 63,000

places in his gift holds in his hands far greater means

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 agrieulturrd labourers froui the Lowlands of

Scotland were the brst settlors of all who came direct

from Ein-ope. Some of these had arrived witli a

larije fam'lv, and with nc> monev even to buy the im-

plements of husbandry, and had in twelve years be-

come the owners of 300 acres of cleared land, in

which the log-house was replaced by a neat farm

bulldng, called a frame-house, with a small garden

attached to it. They laugh here at the common
error into which new settlers full, who possess some

money, and have been accustomed to English f^irm-

ing, especially their diligence hi uprooting stumps,

which have so slovenly an appearance. This prac-

tice seems to be in their eyes the most unequivocal

test of extreme ignorance of the relative value of la-

bour and land in a new country. Foreigners who

hive a small cap'tal should always s:^ttle in districts

which have been already cleared, and broken up by

the plough.
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CHAPTER XIX.

Cleveland.—Ridges of Sand and Gravel along the Southern

Coast of Lake Erie.— Their Origin.—Fredonia , Strcett

lighted with natural Gas.—Falls of JKlagara.—Burning
Spring — Pa,ising behind the Falls.— Dagurrreotype of tht

Falls —Boulder Formation of Whirlpool, and Valley of St.

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

bergs on Drift.

June 3, 1842.

—

The morning after my arrival at

Cleveland, Dr. Kirtland, the zoolog'st, took mc to

Rockport. about four mil. s to the west, and after-

wards to the ravine of atorrtnt called the Rocky

River, about six miles farther, in the s:>me direction,

that I might exam'ne in bo!h places what are here

called the Lake Ridfjes. Like the " ridire road" of

L;jke Ontario before described (Vol. I., p. 24), they

resemble ancient beaches, running 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

clifl' (A, jig. 10), about seventy-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. Hori-

zontal beds of shale, with some layers of sandstone,

appear cut off abruptly in the face of this cliff, all

referable to the Hamilton group, No. 10 of Map PI.

II., or the lowest part of the Devonian series (F).

Proceeding from the summit of the cliff inland, we
find the surface of the country covered with clay (6),

i'
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sloping gently, so that, in h:ill" a mile, thero is a riso

ol al)t)..t :o.ty Ice t, and we tin n conu i) tlio l):)tii)in

ul'tiic first or iKirttiurumosl r.dgc (0> wi» c!i is about

fi tjen l'.H t. hi^li, rising at au aiigl ; of about lJ-\

bjlh on lis noriluru and sjuthorn slope. Bulwecn

ihiii and the next ridge {d)t whicli is about half a

North Fig. 10

VY
H'

iff 1:

" Lake Ridges" near Cleveland, Ohio.

m:le distant, extends a line of swamps and marshes,

some of thorn several hundred acres in extent. Two
other parallel lidgrs of sand and gravel are observa-

ble still farther inlmd or st)uthwards, the distance of

each varying greatly according '.o the general slope

of the land, for the same ridge occasionally ap-

proaches within a mile of the shire at one point, and

recedes to the distance of eleven miles from it at

another, apparently preserving everywhere the same

level.

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 e, fiff. 10. I could not obtain any fossil shells

from any of these ridges, although some are said to

have been found, together with fragments of wood,

similar to those now thrown up on the beach of the

Jake. The shells might at once decide the point

whether the ridges are of marine or freshwater ori-

gin. If this were settled, another and distinct ques-
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tion would still remain ; namoly, whether they were

f -r the most part formed at first under water, Hkc

snd bars at the mouth 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 origin of the ridges. This torrent, about

a mile and a iiaif above its mouth, flows in a narrow

ravine, scarcely more than thirty yards wide, with

p<'rpendicuhir clifl's on each side, 110 feet h'gh.

When we arrive at the point where the ravine inter-

sects the second oi' the Rockport ridges before al-

luded to (r/, //if. 10), we see the river-cliff" suddenly

heightened by the addition, for a short space, of a

bank of sand and gravel, about 30 feet high, the peb-

bles in the ridge being rounded like those on the lake

shore, and proving that the bank was never a mere

dune of blown sand.

If we imagine bars or banks of sand and pebbles

to have been formed in succession near the shore in

shallow water, and then cut through by torrents when
the land was elevated, we can explain the abrupt

mnnnrr in which the ridge determinates on each side

of a ravine evidently excavated by the torrent in soft

sliale s'nce the emergence of the strata. But it is

ditlicult to in)agine how an ancient beach, formed

where a stream entered a lake or sea, could have

been so straight and continuous, and so little modi-

fied and rounded ofT in its outline conforming to the

shape of the small b-iy, which must have existed at

the entrance of a stream. It will be unnecessary,

however, to dwell longer on this question at present,

vot. H. 8

* t
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as I shall resume the subject when discussing liie na-

ture and origin of the *• lalie rid^'( s" near 'i'dronto.

Tiie town of Cleveland is built on a terrace of

stratified ci.iy and sand, the heigiit of wliich is 103

feet above the lake. Its depth is unknown, the fun-

damental Devonian (or Hamilton) strata being con-

cealed here, so that the newer deposit exclusively

occupies the lake shore for forty miles. As several

rivers besides the Cuyahoga of Cleveland cut vvii.d-

ing courses through this terrace, we m;iy presumo

that these rivers existed when the water stood ICO

feet higher relatively to the land. If so, wo seem to

have here an upraised delta f )rmed of the inatcriais

brought down by streams before the waters had sLink

to their present relative level. The nature of the

sand and clay is such as rivers might have w;ishotl

down from the land above, but no shells have been

discovered, although diligently searched for, during

the excavation of a ship canal and other works in

the town. The tooth of a mastodon, however, was

shown Tie as having been foimd low down in the

clay.

June 6.—Sailed in a steamboat to Fredonia, a

town of 1200 inhabitants, with neat white houses,

and six churches. The streets are lighted up with

natural gas, which bubbles up out of the ground, and

is received into a gasometer, which I visited. This

gas consists of carburetted hydrogen, and issues from

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 1 ght-

house-keeper at Fredonia told mo that, near the shore,

at a considerable distance from the gasometer, he
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bored a hole through this black slat:*, nml the gns

soon collected in sullicient cjuaiit ty to explode, when

iifnited.

There is a r!dgc of san 1 at Fred )nia, as at m tny

other places, between Cljvcland and tha outlet of the

N'agira from Lake Er!c, but I tried in va'n to i;lcn-

tif'y tin r.dgcs with those seen by mo at llockport,

an;l could not discover that their hei'di's. as est mated

by residents, agreed at difiVrcnt places. Some of

ih'jm, inde d, accor I H'j: to Mr. Whittls v. th ' en-

gincer, decline in alt tude as they are traced east-

ward.

We next reached Buffdo, and found so manv new
buildings erected since the preceding autumn, and

new shops opened, that we wera amazed at the pro-

gress of things, at a time when all are complaining

of the unprecedented state of depression under

which the commerce and industry of the country are

Buffering.

At the Falls of Niagara, where we next spent a

week, residing in a hotel on the Canada side, I re-

Bumcd my geological explorations of last summer.

Every part of the scenery, from Grand Island above

the Falls to the Ferry at Queenstovvn, seven miles

below, deserves to be studied at leisure.

We visited the " burning spring" at the erige of

the river above the rapids, where carburetted hy-

drogen, or, in the modern chemical phraseology, a

light hydro-carbon, similar to that before mentioned

at Fredonia, rises from beneath the water out of the

limestone ro:.-k. The bituminous matter supnlvinnr

this gas is probably of animal origin, as this l.mestoue

18 full of marine mollusca, Crustacea, and corals, with-
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out vegetable remains, unless some fucoids mnyhavc
deeompos d in iItj s.im • strata. The invis.bh? ^is

mnki s us \v:iy in c iiiitlcFS bubbles llirovig'i tlie (!lt ;ir

transparent waters of ihi' Niagara. On the appl. ca-

tion of a lightLd eandle. it takes (ire, and plays about

with a lamb( ntflickrrinfi flame, which seldv)m touches

the water, the gas being at first too pure to be inflini-

mable, and only obtaining sufBeient oxygiMi after

m'ngling 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 perf )rm the

exploit of p issing under the great sheet of water be-

tween the prec!|)ice and the Horse-shoo Fall. Wo
were in s )ine degree rewarded for this feat bv the

sin'jfidajit V of thi' scene, and the occasional oixMiinfjs

in the curtain of white foam and arch of grec n watiM',

which aflbrd momentary glimpses of the woody ra-

vine and river bilow, i'ortunately for us lighted up

most brdl antlv bv a middav sun. We had onlv one

guide, which is barely sullicient for safety when there

are two persons, fir a stranger requires su|)port whrn

he los'-
"

's })reath by tiie violent gusts of wind dash-

ing tiiL opray and water in his face. Jf he turns

roiuid to recover, the blast often chanGjes in an in-

stant, and blows as impetuously against him in the

opp )site direction.

The Falls, though continually in motion, have all

the efiect of a fixed and unvarving featui-e in the

landscape, like the two magnificent fountains in the

great court before St. Peter's at Rome, which sr'em

to form as essential a part of one architectural whole

as the stately colonnade, or the massive dome itself.
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al whole

However strnnge, therefore, it mny ?crm, some D:i-

gueircotypp representntions of the Falls liave b; en

executed with no small success. They not (.nly I'c-

cord the form of the rocks and islands, but even the

loading features of the cataract, and the shape of the

clouds of spray. I often wished that Father Hen-

nep n could have taken one of these portraits, aiid

bequeathed it to the geolog'sts of our times. It

would have afforded us no si ght aid In our sj-ecula-

tioiis respecting the comparative slate of the ravine

in the IDth and 17th centuries.

Alter one or two warm days, the weather became

unusually cold for the month of June, with occaslenal

frosts at night, and the humming birds which we had

seen before rea<:hing Buffalo appeared no more dur-

infT our stav here.

In my visits to Grand Ishmd, Lewiston, and St.

Catherines, I made some of the observations already

fdiudcd to in the first volume (ch. li., p. 27) ; and I

shall now confine myself to remarks en the cf.nncc-

tion of certain strata of drift which appear at the

Whirlpool, and similar deposits olscrvublo in the

vnlley of St. David's, about three miles west of

Queenstown, wheie there is an opening in the escarp-

ment, as shown in the bird's-eye view (PI. I.), and in

tlie m;ip of the Niagara district (PI. III.). In the

firmer view (PI. I.), a small chasm is introduced on

the left bank of the Niajira at the whirlp:)ol, to m.irk

the only spot where the continuity of the ohh-r form-

ations (the Imestone, shale, and subjacent rocks) is

hroken between the Falls and Queenstown. This

interruption occurs precisely opposite the summer-

house {e. fig. II).
8*
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Fig. 11.

C'Mrje of the J^iagnri at the fVhirlpool.

c. t. Stresmletfi which aro thrown in cascailes over ihe lliiinstone precipice, [iftoi

ciuiinp through superficial red dii% iweniy live feel thick.

e. Bowrniin'M Run.

d. SiiimI. giillcy, betwMn which nnd c the cliffs consist of drift.

e. Suiniiier house, whe.e sand with fresh-wuier phells rests on the top of the pr&

cipiite. Set- fg '\, Vol. I., p. 40.

/, g- Probable course of the ancient valley, now filled with drift.

The river cl ff, from c to <f, or for a distance of

about 170 yard.s, on the northern side of the whirl-

pool, consists exclusively of strata of sand, loam and

gravel ; the latt'T in parts cemented together into a

con-jlomerato, and all belonnjinir to the drift or boul-

der f -'rination. The vis ble thickness of this modern

dp )sit is about 300 feet, but we know not t > wliat

dei)tii it tn:iv extend below the level of the Nin''ira.

It n|'pe:i)s dearly thit th^re was h;'re an orig lul

valley, which was afterwards completely filled up

with stratified drift. The same red clay which
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spreads far and wide over tiio limestone platform,

f >rms the uppermost stratum of the mass, the occur-

rence of which, at this point, had been overlooked

by geolog sts, until "Mr. Hall and I observed it in

1841. He immediately suggested to me that it might

be connected with the opening in the escarpment at

St. Dav.d's, nbout three miles to the northwest,

which I determined to examine the year after.

On a close inspection of the drift in the cliffs be-

tween c and d, we find it to be composed at the top

of red cLiy, from twenty to thirty feet thick, below

which is a conglomerate, including boulders of gra-

nitic and trappean rocks, of northern origin, mixed

with fra<?ments of the Niasjara limestone. One an-

gular block of the latter is no less than fifteen feet in

diameter, havinf? been evidently d'^tached from the

original wall of the chasm during its denudation.

Below this come beds of white sand and loam, to

which succeed gravc-I cemented into a conglomerate

by carbonate of lime, the pabblcs being of sandstone,

l.mestone, and hornblende rock. Under this confflo-

merate are laminated clays, being the lowest visible

strata.

Ascending the steep bank formed of these mate-

rials, we soon reach the general level of the table-

land, and pass over it for two miles before we begin

to enter the depression, which, deepening gradually,

carries us down to St. David's. This valley is en-

tirely excavated in the boulder formation, and wo
may infer that the latter maintains its full depth be-

tween St. David's and the whirlpool, from sections

obtained in sinking wells in the intervening township
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of Stnmford, where a great thickn ss of drift was

passed through.

In the bird's-eye view (Fl. I., Vol. I.), the vnlleyof

St. David's is represented, for want of rnori; si)nce,

ns of smnii widlh ; but it is, in ibct, nbout two m Ics

broad at its mouth, so that it boars no lescmblance

to the deep narrow chasm in which the Ningnra

flows. One end of it seems to have terminated ori-

ginally in an angle at the point wiiere the whirlpool

is now situated ; and the sections hiid open in the

gulleys (c and d, fig. 11) show that the walls cf the

ancient hollow were not perpendicular, but consisted

of a succession of precipices and ledges. I wns in-

formed that, near St. David's, an outlier of quartzose

sandstone, (a\ Jig. 12), was found by boring through

the drift, which may, therefore, have projected 1 ke

an island in the middle of the original valley or

channel.

The accompanying diagram w'.ll, probably, convey

a correct notion of the manner in which the drift

rests upon the older rocks near the northwestern end

of the valley of St. David's. The outline of the

older formation given in this transverse section is, in

fact, the same as that presented by the s:ime rocks in

those parts of the escarpment east and west of Lew-

iston and Queenstown, where the face of the cliff is

not masked by drift.

I shall afterwards describe cavities, or ancient val-

leys, intersecting the old Silurian rocks near Quebec,

which have been filled up with transported m ti'iials,

in which marine shells of recent species, and of a

northern or arctic character, iiave been discovered.

These shells have also been found in the drift of the
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Sup,icscil sfction of drift and fabjicrnt rucks in vallry of St. Davida.

a. Li'dire of qiiiirtzdsc (Mcdinii) sanil^toiie.

6. Leilge <il i?lintiin Ijiik'stdni-.

c. Platforia of NiHg:ir.i liii)»'sinne.

d. General covering uf drift or bnulder forrr ion.

valloy of the St. Lawrenco, at elovations of more

than 500 feet above the level of the sen, or nearlv as

liigh as Lake Erie, so that I consider it to be a mero

Incal accident that none of the same are preserved,

or have yet been met with in the Niagara district.

Professor Kmmons has shown th it, on the removal

of the clav and sand containinoj those marine shells

in the valley of Lake Champlain, the rocks beneath

are polished and furrowed, and s:m lar phenomena

are obs-rved in the region now under consideration

botwcen Lakes Erie and Ontario. If the reader

will glance at the front spiece (Fl. L), lie will see

in the distuice a zone of country (No. 1) bonn liiii^f

Lake Erie, part of which consists of an upi)er Sihirinn

limistone, calk d in New York the Corniferons. It

occurs at Black Rock among other places (see Map,

PI. III.). It is verv hard, contains manv corals, and

hiis nodules of flint or chert dispersed through it in

horizontal beds. The upper surlH^-c 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, although much
rubbed down and worn, stand out slightly in relief,

while narrow elongated ridges of limestone are seen
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cxtonding fr)m the southern end of each nodub,

marking the spac^ vvhoro the softer rock has been

pr..!lected for a short d!s:anc;' from the triturating

action whi(;h ground down the whole.

Mr. Gcor^re E. llavt s of Buffilo showed me larco

specimens ot the pjlislied rock, on which th( se

m irkings were conspicuous ; and he and Mr. Hask n

h;ivc ascertained that t!ie g(Ui; ral direction of the

gr.iovcs in th s region is N.E. and S.W., or N. 35^ E.

They are trriced over tlie broad platf»rm of the

Ni^igara limestone No. 3 (s^e Frontispiece and Map,

PI. III.), retaining the same course wherever the

drift is removed; and, what is still more remarkable,

as Mr. Hall pointed out to me, near Lcwiston and

Lockport they nre imprinted at diffjrcnt levels on

the proj ;cting .shelves formed by the more solid rocks

of the great escarpment. Suppose, for example, ihc

drift d {fig. 12, p. 81) to be removed from the ledge

of quartzose sandstone, r/, and from the surface of the

upper cflge of Clintnn limestone, 6, and from c,—we
should find everywhere grooves running nearly in

the direction N.E. and S.W.

Some ireolomsts have c«>nsidered these facts as

very difficult to reconcile with the glacial theory.

To me they appear to indicate the following suc-

cession of evei;ts. First, the country represented

in the frontispiece (PI. I.) acquired its present

geogrnpbicil configuration, so far as relates to the

outlin- of the older rocks, under the joint influence

of elevatory and denuding operations. Secondly; a

gradual submergi ncr 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.
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Large isli'.ndij and bergs of floating ice came from

the nor h, which, as thiy grounded on the coast and

on shoals, pushed along all loose materials of sand and

pebbjjs, broke off all angular and projecting points

of rock, and when fragments of hard stone were

froze n into their lower surfaces, scooped out grooves

in the subjacent si)lid strata. The sloping beach, as

well as the level bottom of the sea, and even 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 everywhere visible in the district under

consideration.

Mr. John L. Hayes, in an able paper recently

published, on the influence of icebergs upon drift, has

shown, from a great vr^riety of testimony, that they

have a remarkable steadiness of motion, m con-

sequence of the larger portion of their bulk being

deep under water, so that they are not perceptibly

moved by the winds and waves, even in the strongest

gales. iiMany had supposed that the magnitude

attributed to ice-islands by urjcientific navigators

had been exaggerated, but it appears that their esti-

mate of their dimensions has rather fallen within

than beyond the truth. Tfany 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 ascertained one of these

bergs, floating in the Southern Ocean, to be thirteen

miles long, and a hundred feet high, with walls per«
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fectly vertical. The submerged portions of such

iilands must, according to thj weight of ice relatively

to sea-water, be from six to eight times more con-

siderable than the part which is visible, so that the

mechanical power they may have exerted whtjn 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 hod 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, which has f)een

frozen into glaciers, or taken up by coast ice, wero

dropped here and there at random over the hoUom

of the ocean, wherever they happened to be de-

tached from the melting ice. During this period of

submergence, the valleys in the ancient rocks were

filled 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.

P -I

Ttf j&

* J. L. Hayes, Boston Journ. Nat. Hist, 1944.

11 im'i
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CHArXER XX.

Mirage on Lake Ontario.— Toronto.— Exrursion vith Mr. Roy
to examine the Parallel Riilfrrs between Laken Ontario and

Simcue — Correspondence of Level in thdr Base-lines over

vide Areas — Ori^jn of the Jiidges — Lacustrine Theory.—
Ht/pothfsis of Sand-hanks formed binder IVater.—HipiJ
Progr'ns of the Colony.—British Settlers unable to speak

English.

June 14, 1842.

—

From Quccnstown we embarked

ill a fine sloamer for Toronto, and had scarcely

1 ft the mouth of the river, and entered Luke On-

tario, when we were surprised at s eing Toronto in

the horizon, and the low wooded plain on which the

town is built. By the effect of refraclion, or " mi-

rage,'' so common on this lake, thj houses and trees

were drawn up and leng! honed vertically, sj that I

^houkl have guessed them to be from 200 to 400 feet

high, wh le the gently rising ground behind the

town had tlie appearance of distant mountains. In

the ordinary state of the atmosphere none of this

land, much kss the city, would be visible at this

d. stance, even in the clearest weather.

Toronto contains already a population of 18,000

souls. The plain on which it stands has a gentle,

and to the eye imperceptible, slope upwards from the

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 iMr. Roy, the

civil engineer, expecting me, and started with him
VOL. II. 9
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the rTif=)rning after my arriv;il,to exam'nc those ridges

of sand and grave 1. and those successive terraces, at

various he ghts above the level of Lake Ontario, of

which ho hud given an account in 1837 to the Glo-

h^gicai Society of London. No small curiosity was

excited, when his paper was read, by h.s endeavour

to explain the phenomena, by suppos ng the former

existence of a vast inland sea of fresh water, the

barriers of vvh ch were broken down one alter another

until the present chain of lakes alone remained.

We started at an earlv hour from Toronto on

horseback, taking a direction due northwards through

the forest, and after riding for a mile over what

seemed a perfectly level plain, came to the first

ridge, the base of which my companion informed me
was 108 feet above Lake Ontario. This ridge rose

abruptly with a steep slope towards the lake, and

was li'om 20 to 30 feet high. Its base consisted of

clay, and its sandy summit, covered with pines, m ght

easily be traced eastward and westward by the dis-

tinctness of the narrow belt of fir-wood, on each side

of which other kinds of timber flourished luxuriantly

on the clayey soils.

Coi.thiuing our ride over the plain we arrived at

the second ridge, a mile ^nd 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 iMr. Roy when em-

ployed profess onally in making measurements for

several projected canals and railroads. The second

ridge is a far more striking object than the first,

being from 50 to 70 feet high above the flat and even

ground ou both sides of it. At its foot were a great
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number of bould rs of rocks which, by their com*

position, can be proved to have come from the norih;

and some fjw of \vh ch vvcrj perched on the summit

of the ridgc^. Such iransporte:! lr;>gmcnts are rare

on the soil bt twecn tl;c ridges. Another ride of two

miles and a hiilf, in a northerly direction, brought us

to the third ridge, five m les distant from the l..ke-

shore, which was rnuvh Ic-s conspicuous than the

preceding ones ; it was indeed, at the point where we
crossed it, little more tl;an a steep slope often feet, by

which we mounted to a higher terrace. The surihce

of tliis terrace was only 80 feet above the base of the

second ridge, so that the top of the liitttr, in those

places where it is 70 feet or more in height, is nearly

on a level with the b:)tt';m of the third ridge, or c!irt*.

In this manner we went on, pass ng on ; r.dgc or

cliff after another, som.t nics deviating from our

course for several miles east and w:st, th it my guide

might point out to me the continuity of the ri Iges,

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

Th's uniformity, however, though I have no doabt of

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

ment. On tracing the same ridge for several miles

cast and west, I occasionally found It to vary greatly

in height above the plain, an 1 som; times to d.vide

into two. One of these som t mjs formed a step

immediately above the other, and somct mes divcrgeu

or branched off so as to f.rm an upper and p irallel

ridge at some distance. They were all broken oc-

casionally by deep narrow gaps, as I had observed

in the Osars of Sweden.

I saw, on the whole, no less than eleven of thcsa

ridges, some of which might be called cliffs, or the

,i
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abrupt terminations of terraces of ciny. wliich cover

everywhere the subjietnt Sihjrian n.cks to a great

dei)th, and hcln.g to the dr.ft or bouIJt r forma'.ion.

Th'j h.oh( St ridge is about G80 feet above L:ike On-

Uwh), the water-siicd between that lake and Lai^e

Simcjc be ng 7G2 feet h gh. There is then a d. scent

of 282 feet from that summit level to the shores of

Lake Simcoe, wh'ch is 42 miKs fr mi Lake Ontario.

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

several of tiie hgher ridges, at levels precisely cor-

resp nd ng to those wh.ch I saw on the southern

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

which exceed in height the level of the table-land

between Likes Ontario and Erie, extend continu-

ously to the northern shore of Lake Erie; and in

another direction agree with ridges on the uplands

bounding the valley 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 trigono-

nKtrical measurement, which cannot as yet have been

bestowed on this reg on ; and when there are so many
terraces at levels differing* but slightly from each

other, and some of them occasionally dividing into

two, an upper and a lower shelf, they may eas.ly be

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 neighbouring glens of t'ne Western

Highlands in Scotland, I never saw so remarkable an

exannple of banks, terraces, and accumulation of stra-

tified gravel, sand, and clay, maintaining, over wide
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areas, so perfect a horizontality, as in this d'strict

north of Toronto.

The hypothesis which attributes such nppenrnnccs

to t!ie successive brcukinf;^ down of the barriers of an

ancient lake or ocean of fresh water, luis now been

very generally abandoned, from tlie impossibil.ty of

conceiv ng where, in North America, as in the west

of Scotland, the lands capable of damming up tl;e

waters to such he'ghts could have been siiuatcd. or

how, if they ever existed, they could have disappear-

ed, while the levels of the ancient beaches remained

und sturbed. In order to dispense with the necessity

of barriers, we may assume that the successive ridges

and cl.fTs were formed on the marg n of the sea,

which changed its level relatively to the land again

and again, while a large part of the continent

emerged gradually from the waters. In that case,

we must imagine the movement of upheaval to have

been intermittent, so that there were pauses during

which the coast-i ne remained stationary for cen-

turies, and when the waves had time to cut 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 m diameter. In

some parts of Sweden and Finland, however, there

has been a near approach to an uniform upward move-

ment of two or three feet in a century throughout

wide areas within the historical era, and we know far

too little of the laws governing subterranean move-

ments, to entitle us to raise objections, on the ground
9*
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that the observed phonomcnn. would imply a re-i^n-

iiirity in the process of upheaval, not in h .rrnony with

our pre-conceivcd notions.

Between the first and second ridges, north of

Toronto, 1 siw a section 50 feet deep in the argil-

laceous deposit on wh'ch all the ridges rest, or in

which cl.ffs, corresponding in lovel w th sonu of tiie

ridges, are cut. It consisted of blue clay in hori-

zontal tJun layers, with pirtings of yellow sand, and

at the b jttom yellow clay, with s )rne interstratificd

layers of white ciny. I observed no included

boulders, but iiMr. Roy has seen them at Tvjronto,

where deep excavations were mide for the founda-

tions of bu Idings. They occurred near the j mction

of the clay and the subjacent rocks; and he remarked

that the solid rocks, on the removal of the bouldtir

formation, were polished and scored on the surface.

I could find no shells cither in the clay or in the

ridges. I was informed, indeed, that marine shells

hid been met with in the cl ly, but, on inquiry, they

turned out to be Silurian fossils, washed out of the

ancient shales.

It will be seen from the above observations, that I

consider the ridges and other marks of ancient water-

levels, between Toronto and Lnke Simcoe, as refer-

able, sjme of them to ancient beaches and lines of

cliff formed on the margins of channels of the sea ;

others including some of the lof;iest ridges, ns having

orig'nated in bmks or bars of sand, formed, not at

the extrem? edij-e of a b idv of w;iter, bui at some

distance from the s'lore, in proportion as the wntcr

obtained a certain shallowness by the upheaval of the

land.
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It is well known that on many shclvinf^ coasts the

breakers and tides rrive rise ta banks of sand at no

great d!.stan(;e I'rorn th,; bjach. 1 learn Ironi Mr
Wh;tllesey that a bank of this kind has been lonned

fur several miles alnnT- tlic southern shjre of Lake

Erie, near Cleveland, the or!g'n of which he attri-

butes in part to the reflux of the waves from the

beach, by which pebbles and sand are swept out from

the land.

Mr. Malher informs us that the G^rcat beach on the

south coast of Long Island, in tha State of New
York, extends for a distance of 104 miles, with a

breadth of from 100 to 1003 yards. For 70 miles it

is separated from the mainland by a continuous line

of bays, which are between half 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 all narrow and long, and when

above the reach of the surf they are coven d by a

labyrinth of hillocks of drifted sand, imitating almost

all the variety of form which snow-drifts present

after a storm."* They consist, he adds, of the ma-

teiials derived from the neighbouring cUfls of Long

Island, which arc undermined and destroyed by the

waves,t
Examples of similar banks parallel to the shore

are cited by iiVIr. Darwin, in his work on Coral Reefs

(p. 53). Capt. Grey also states that the west coist

of Australia, in hit. 24^, is fronted by a sand bar

about 200 yards in width, on which there is only two

* New York State Report, 1S38, p. 130.

' Journal of Two Expeditions, &c., vol. i., p. 309.

ifthlirf
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feet of water ; but between it and tlic land fho depth

increases to two iiitlioms.*

At B;ihi:i Elanca, in Braz!!, Mr. Durw'n observed

a bar running parallel to the coast, on wh ch ihey

lai.dtd from the boats at low water, and then waded

for a quarter of a mile to the shore. He has de-

scribed a sim lar bar at Pern;imbuci), in Brazil, seve-

ral leagues in length, in which the sand has been

consolidated into a hard stone by calcareous matter.

W.thin these bars currents are often seen to run

strongly, caused by the water thrown over them by

the waves when the tde is high. These waters run

between the bar and the coast, until at leng:h they

find some breach in the bar by which they return to

the sea.

In illustration of the ancient ridges or osars in

Roxburghshire, Mr. David M Ine, F.G.S., has de-

scribed many examples of narrow sandbanks now
existing off the coast of Britain, some 5, others 30

miles in length, with ten or twelve fathoms water

between them and the neighbouring shore.f

The existence of such bars near modern shores

being ascertained, it follows that, if a coast be gra-

dually upraised, many of them will be both formed

and made to emerge in succession, all preserving the

same general parallelism to each other which pre*

* Journal of Two Expeditions, &c.,vol. i., p 369.

t See Trans. Roy. Soc. Edinb., vol. xv,, p. 48-4, Jan. 1842. My
paper, citing analogous ca33s, in explanation of similar geological

phenomenon, was read at the same time to the Geological Society

of London, without our having communicated together on the sub*

jeet. See Abstract in Proceedings Geol. Soc, No. 02, p. 21, Jan

4, 1843.
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vails in tlie ridsres above the Canadian lakes. It is

also clear that there will b_' swamps and ponds on

th? inland s (Ic of such upiaise:! binks, n^piesenting

the channels and lago; us which intervcnd or.ginally

between the bars and the mainland. Tliere would

also be occasional gaps in the ridges, somo corre-

sponding to original opcn'ngs, through which the

back water escaped, and others cut by torrents alter

the emergence of the land.

Accord ng to Mr. Whittlesey, the base lines of

several ridges cast and west of Cleveland are not

strictly horizontal, but inclined five feet, and some-

times more, in a mile. To account for this diflercnce

of level, it has been suggested that the upward move-

ment of the land on the south side of Lake Erie may
have been unequal, some parts being raised higher

than others. But it deserves consideration whether

the ridges, if some of them were bars or sandbanks,

mav not occasionallv have varied in level from the

first, according to the inequal'tics of the ground and

the force of currents.

If we adopt the theory above set forth we must

still conceive the banks to have become beaches as

they emerged, or cl fls partially undermined by the

waves, vvh;le in some cases they may have been en-

tirely destroyed, of wiiich I thought I saw indications

when tracing the continuity of some ridges near To-

ronto.

In my ride with iMr. Roy through the forest we
went about twenty miles due north of Toronto, be-

sides making many detours. A more active scene

of the progress cf a new colony could scarcely bo

witnessed. We often came upon a party of survey-

' * 1
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ors, or pioneers, tnicing Oiit a now lino of road with

the trinks of tali trees fell d on cvrry side, over

which we had to leap our horses. Th.n we madj a

circui* to gL't to winiiwaid of s;)me largj stumps

which were on fire, or, if we could find n) pathway,

hurried our steeds thruugh the smoke, half -suffocated

and oppressed with the heat of the burning timber

and a sultry sun. Sometimes we emer^^ed suddenly

into a wide clearing, whore not a single clump of

trees had been spired by the im{)at ent and improvi-

dent farmer. All were burnt, n )t even a shrub re-

main ng for the cattle and sheep, which, f tr want of

a better retreat, were gasp ng under the imperfect

shade of a wo )den paling, called in America a Vir-

ginia, or snake fence;.

The ajipearnnce of the country had been so en-

tirely altered s nee Mr. Hoy sjiveved the irround

two years before, and marked out the bound tries of

the new se:tlements, that he lost h's way while ex-

plain'rig to me the geology of " the ridges;" and

after we had been on horseback for twelve hours we
wandered about in a bright moonlight, unable to find

the tavern where we hoped to pass the night. In

the darker shade of the forest I saw many fire-fles;

and my attention was kept alive, in spite of fatigue,

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

marking a great step in the march of civilisation
;

for greatly were we rejoiced when we discovered in

the moonlight the exact part of a bog, over which a

safe bridge of this kind had been laid down. At

length we reached a log-house, and thought our

%}
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troubirs at nn cn;l. But the inmates, tIioui;jh eager

to sv.rve us, cojIJ n t compr hcnd a sy||al)le of our

langjngo. I ti\cJ Eiigl.sli, French, und Girmnn, iiU

in vain. Tirc;l and disappo iit> d, we walked to an-

other log-house, a mile larth' r on, leading our wenry

horsjs, and then to oth.rs, but w!th no better suc-

cess. Though not am in'j^ Ind ans, we were as

fon igncrs in a striinge Kind. At last vve stumbled,

by good lock, upon <iur inn, and th^ next day were

to'd that the poor s-ttiers with whjm we had talkn

in the n ght he!bre h id all come from the Brit sh

Isles in the course of the five preceding years. S jme

of them could spenk GaeKc, others Welsli, and oihors

Irish ; and the farmers were most eloquent in des-

canting on their misfortune in having no alternative

but that of employing labourers with whom they were

unable to commun.catc, or rcma n ng in want of

hands while so many were out of work, and in great

distress. For ihs first time I became fully aware

how much the success and progress of a new colony

depends on the state of schools in the mother

country.
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CHAPTER XXI.

Kingston.—Montreal —French Population and LangUiige —
Quebec.— Soldit rs — Desertirs.— Three Rivers — Scotch Emi-

grants—Distinctness of French and British Canadians. -~

Large Afitifary Force.—.American Sympathizers.— Geologic \l

Survey —Analogy in Structure of Canada and Scandiniin't.

— Section at Falls of Montmorency —Unconformable po.sition

of lowest Fossiliferous Sandstone to Gneiss.— Supposed Mon-
ument of the Commencement of the Oruanic World.— To

what extent the Granitic Rocks are Primary.—Dijficulty of

establishing the Date of Mctamorphic Action.— Two sources

of popular error respecting the more abundant production of

Hypogene Rocks at Remote Periods.

June 18///.

—

An excellent mail stenm pnckct carried

us along tliL* northern coast of Lake Ontario, from

Toronto to Kingston, from whence I made a geo-

logical excursion to Gannauoq loi. From Kingston

wo then descended the St. Lawrence to Montreal.

The; scenery of the Thousand Islands and of the ra-

p.ds of the St. Lawrence owe much of the'r beauty

to the clearness of the waters, which are almost as

green, and their foam as white, as at the Falls of

Niagara.

On approach ng Montreal we seemed to be en-

tering a French province. The language nnd cos-

tume of the peasants and of the old beggars, the

priests with their breviaries, the large crosses on the

public roads, with the symbols of the Crucifixion, the

architecture of the houses, with their steep roofs, large

casement windows, and, las:ly, the great Cath lie

cathedral ris ng in state, with its two lofty towers,

carried back our thoughts to Normandy and Brittany,
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wh'To wo y]) lit the C(»rr( sj)nn(lini,' sousou of last

} car. Th ' Fr iich s[)ukeii in those provinces of the

iiiothcM' c'ou.,tiy is olt'ii liir loss correct, and less

easy to Ibllow, thin th:it of th(; Caiuitlians, whoso

inann rs ar*; v. ry prepossess. n^, idlicH softer and

more p iHte than ilios ; of tlieir Anglo-Saxon fellow-

countrymen, however superior the latter may be in

energy and capMbilily of advancement.

I was iiiftjjmd by a physician at Montreal that

the Ei;g! sh lanL,'iiag(3 has made great progress there

within his recolleclii)n ; and all agree that it would

soon beconie st 11 more gen^^^ral if the seat of govern-

ment were transferred to that city,—a measure since

realized, but which was thi n only beginning to be dis-

cussed (184-2), and was exciting no small etfervescenco

of pai ty fcehng. I was assured by many that it was

the only step towards unglicis'ng Lower Canada

that would be popular wiih the French party. The
country round Kingston must always be compara-

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 iJMontreal is even now.

Quebec, with its citadel and fortifications crowning

ihe 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

America. We were glad to meet with some old

friends among the ollicers of the garrison, who ac-

companied us to the Falls of Montmorency, and other

places in the neighb )urhood. Their task in main-

taining strict discipline in their corps, in preventing

VOL. U. 10
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the desertion of soldiers, and keeping the peace along

the frontier, has been more irksome than in qucllii.g

the rebellion. Those solders who have des; ru d lo

the States are said rarely to make good and thriving

settlers ; for they hava been turned into such more

machines, into such creatures of routine, so exclus vcly

trained for excellence in one art, that the y want re-

sources, and are singularly d(.ficicnt in a virtue termed

by the Americans " shilt;ncss," or the power of turn-

ing one's hand to anyiliing and everything, for

which the well-educated j\ew-England coloniser is

celebrated.

On our way back from Quebec to Montreal, I

stopped at Three Rivers to make a geological ( x-

cursion to the Falls of Maskinonge, about ten miles

northward of the St. Lawrence. In the woods, near

the beautiful waterfall, where the river forces its way

through a narrow cleft in the gneissose rocks, I lost

my way, and was attacked by myriads of mosquitos

—

the only occasion, owing to the unusual coolness ot*

the season, on which I was annoyed by these enemies,

so much dreaded here by the lovers of angi ng.

When standing on . the wharf at Three Rivers, I

conversed with the proprietor of a large estate in the

Eastern townships, who complained to me that while

crowds were passing up the river every week to re-

mote districts, and sometimes returning disappointed,

and even occasionally re-crossing the AUantic, he and

other farmers were unable to get hands. While he

was speaking, a large steamer, with several hundred

Scotch emigrants from Ayrshire, came alongside the

wharf. They were only to tarry there one hour

to take in wood for the engines. My companion
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went on board, ca<Tcrlv' end \ivonrin2r to bribe some of

the new-corners to e-eltlo on h s farm, but all in vain.

They said ihcy had cousins and friends in " Upper

Canada," and wore all resolved to go there. I could

not help sympathizing with him in his disappoint-

' lent, and the more so, as I had seen at Toronto large

bands of Irish and Welsh peasants in a stale ot' desti-

tution for want of work; and in spite of the 1 beralify

of the citizens, several gangs of them, while we were

there, committed robberi s in the neighbourhood. It

appears that during the late troubles in Canada the

tide of immigration was almost entirely stopped for

several years ; now it is setting in more strongly than

ever: but as ihey come from all parts of the liritis'i

Isles, it is scarcely possible, unless the whole system

of colonising were under government regulation, and

conducted on arbitrary principles, to adjust the supply

of liibour to the various and ever-fluctuating local

demands.

When passing in a carriage over the rich allu-

vial grounds on the left bank of the St. Lavvrcnc?,

I expostulated with some of thi English pro})rielois

on the intolerable cond t on of the muddy ri>vuls. I

rcm'nded them that all this part of Canadr. was a

cleared and cultivated country, when half the United

Stitcs was still a w.lderncss. They replied, that the

French farmers, to whom most of the Kind belonged,

refused to pay taxes f ^r bettering the road.>«, cont(uid-

ing that it was preferable to spend more time on

the way, and to wear out their horses and vehicles

soinevvh it faster, than to pay down money to a tax-

gatherer.

The anecdotes told us by the British settlers, of

m^',^
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fi )i

the suporst'tious horror of the old Canadians at the

new inventions and innovations of the Anglo-Ameri-

cans, were very amusing. The river craft of the Ca-

nadian " voyageurs" was so unrivalled in its way that

we may pardon them for beholding the first steamers

with jealousy. One of them is said to have exclaimed,

as he saw them ascending the St. Lawrence, "Mais

croyez-vous que le bon Dieu permettra tout cela ?"

During this tour I often thought of the old story of

the American, who said that "if the United States

ever got possession of Canada, they would soon im-

prove the French off the face of the earth." The

French party speak of the late Lord Sydenham as it'

they really believed him capable of conceiving and

executing such a project. On the other hand, not. a

few of the English settlers, while they praised his

zeal and habits of business, and devotedness to the

hiterests of Canada, took pains to persuade me that

if his measures were enlightened, his means of carry-

ing them through the legislature were equally un-

scrupulous. One of his admirers, deeply imbued

with the spirit of his policy, is said to have declared,

" VVe shall never make anything of Canada until we

anglicize and protestantize it;" to which a French

seigneur rejoined with bitterness, " Had you not bet-

ter finish Iielmd first?"

Some of the American travellers whom we met here

were extremely entcrta ned with the military disjjlay

of the large army now quartered in this province,

the reviews, the bai ds of music, the trains of laLT-

yajji^-wac: ns, which ihev occasion;i!lv met on llrj

roads, the barracks of iid'aiitiy and cavalry, the \u w
fortifications of Kingston, and the old ones of Quebec.
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All this \vr rliko parade, after a sojourn of nine mor.tlis

in lliu Uiiit d Statt s apijenrcdiilinostasgrcnt;! nov( lly

to I s as to tluMTi ; but the resemblance oi" the col )ny to

a gjirr.son aflordcd me no pleasure. It was a per-

petual remembrance of tliJ late troubls, and of that

former mismnmigrmont of wh ch a civil war, however

unjustiliable, atforils anipk; pro >f. It remMd d m)
fds) of the difficulties vviih which the wisest and best-

intcntioned government will li.ive t) cjuiend, whose

task it is to luso ii.to one luirmtinioiiS wIk)1(: two

p;!paI;itioi,s so dissimilar in origin an;l lui;gu 'go as

the French and British, and all whoso ideas on sue al,

political, and religious subjects, ire s > d scird int.

It recalled, m rcover. to mind the unwarrantable

conduct of tho^c turbulent borderers, the Amer can

"sympathizers," who poured in by thousands to ad
the insurgents, and whoso nlervention alone rendered

the rebdlion Ibrmidable for a time.

Great indignat on was expressed to me by many
Canadians, that these ciiiz ns should have been

allowed with impunity, by the g'svernor of New
Yolk, to take cannon out of a public arsenal, and

invade a friendly territory" in time of peace.

" Non cogente quidem sed nee prohibunte tribune."

Some New Yorkers, on the other hand, while

they fre( ly condemned the sympathizers, and said

they had rejoiced in their defeat, defended their

governor, saying it was impossible for him to havd

foreseeri and provided against so sudden a move-

ment along so extensive a frontier ; that neither

he nor the federal government had troops enough

at their command to act as a sutRcient police ; and
10*
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Ihnt it was too much to expect of them to maintain,

p rmancnlly, a lar^'c standing army for the sake of

be v.g prjpari d lor slicIi rare emergencies.

Tiial the whole of the British force now kept up in

this colony is absolutely needed, I venture not to

doubt; but they who lef'ijso to hope for its speedy

reduction, appear to mct-"^ iibel by anticipation our

future colonial polcy. 1 listened with no small

iinpat eiiee to the wishes expressed by some residents,

tliat this full war establishment should be permanent,

and to their discussions on the dts rableness of new
fjrt.fications, to be executed at great cost by Eng-

land, and of fleets 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 States.

The population of the British possessions in

Ainerica, in 1842, amounted in round numbers to

one million and a half.

Lower Canada

Upper Canada

Aew Brunswick

Nova Scotia

690,000

626,000

156,000

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 all the present inhabitants of British

America. The mere contemplation of these figures
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would seem to me enough to convince a reasonable

man, ihat Canada must owe her security from

external nggrcssion, not to local armaments and

provincial dumonslrations, but to the resources of the

whole Britsh empire. A surplus revenue at home,

or the remission of taxes which press heavily on in-

dustry and commerce, and economy in administering

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 the rocks and

their organic remains, and a comparison of them

with tile equivalent formations in the United States.

My own observations were confined to the valley

of the St. Lawrence and its environs, where I was

struck with the remarkable analogy between the

structure of this part of North America and those

portions of Scandinavia which 1 visited in 1834 and

1836. I seemed to have got back to Norway and

Sweden, where, as in Canada, gneiss and mica

schist, and occasionally granite, prevail over wide

areas, while the fossiliferous rocks belong either

to the most ancient or the very newest strata,

to the Silurian rocks, or to deposits so modern

as to contain exclusively shells of recent species.

In both countries, we pass over enormous spaces,

without bcholdins anv formations of an intermediate

age. In both, large erratics, or far-transported

fragments of rock, have been carried from north to

south, while the surfaces of solid rocks, covered at

'iiii
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various heights by gravel, sand, and clay, Hlivc been

BtnoDthod and ibrrovved.

There are large parts of Scandinavia, where the

Silurian strata have not been invaded by lrapj)ean

rocks, whether fclspathic or basaltic. There are

others, where these igneous mater, als have intruded

themselves, both in the form of dykes and over-

lying masses, as in Sweden, at Kinncikulle near

Lake Wciicr, and in Norway near Christ ania. The

same geological condition of things recurs in Canada,

the mountain of Montreal affjrding a good example

of slightly disturbed Silurian limestone full of shells

and corals, with a capping of basalt or greenstone

about eighty feet thick, which terminates abruptly

towards the river, giving a picturesque outline to

the hill. (See fig. 13., p. 117.) Numerous dykes or

veins of trap, both felspathic and augitic, are seen

penetrating the limestone, and some of them sending

ramifications through it. One of the felspathic

dykes (c?, fig. 13), consisting of claystone-porpliyry,

was well exposed to view by new excavations near

M'Gdl's College, at the time of my visit.

The limestone of this mountain, and of othor

districts in the valley of the St. Lawrence ond the

adjoining country, agrees in its fossils with the

Trenton limestone of New York. (No. 15 of mip

PI. II.) The same is seen at the Falls of Mont-

morenci, where it rests on the ancient sandstone

(No. 15), called the Potsdam sandstone, the lowest

of more than twenty fossiliferous formations older

than the coal, which are recognized in the classifica-

tion of the New York sur\eyors. The upper part

of this sandstone, at the falls above mentioned, is re-
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markablo for containing bTiildors of rnorrn his s"z?,

the largest I ever remember to liave s mmi in any

ancient stratified rock. I measured some of tlicm

wliich were eight feet long, but they may have been

derived originally from the destnict on of rocks in

the immediate neighbourhood, as they consist of the

same gneiss as tiiat on which they rest, and therefore

cannot be said, 1 ke certain modern erratics in Canada,

to p tint to ghiciai action, or to imply that large bl jcks

were transported by icebergs at a very remote

period.

The strata of black slate, commonly ca'led grey-

wacke in Canada, which appear in a highly inclined

pes tion immediately below the Fa'ls of iiMont-

m orcnci, have, no doubt, been correctly ref rred, by

Professor Emmons, to the slate of the Hudson rivtr

series. (No. 14. of map PI. II.) In cons (juence of

a derangement or fiult in t!ie strata, they appe;;r, on

a cursory view, to bcl mg to an older formation than

thj less disturbed limestone and sand>t ne hef(jre

mentioned. This fiult is so extrnsive, that it has

misled many of the earlier explorers of the valley of

the St. Lawrence, who naturallv concluded that the

inclined greywacke was more ancient than the hori-

zontal limestone of the same district, whereas it oc-

cupies in fact a higher place in the sorics.

The termination downwards of the most ancient

lossiliferous rocks of Canada in a stratified quartzoso

sandstone with few fossils afTords another point of

analogy between the geology of Scandinavia and

North America. An additional one is supplied by

the unconformable superposition in both hemispheres

of the inferior sandstone to gneiss. I saw a junc-

«^ -M

'

I

\

i



106 LOWEST OR POTSDAM SANDSTONE. Chap. xxi.

!

lion of this kind rt Kinnckullc in Sweden, and
in the U. S. at Little Fulls on the Mohawk ; nnd

afterwards on the western borders of Lake Cham-
plain in the U. S. At Little Falls, however, the

ancient strata, which rest upon gneiss, do not bc\onrf

precisely to the same part of this lower member of

the Silurian scries as those at Montmorenci, bat to the

beds next jibove the Potsdam ; namely, those called

the calcil'erous snndrock by the New York surveyors.

Tills circumstance should serve as a warnin,"^ against

the hasty assumption that in any of these sections we
have p )sitively arrived at the lowest stratum con-

taining organic remains in the crust of the earth, or

have d.scovcred the relcs of the first livin"' beings

which were imbedded in sediment.

When reasoning on ths subjact, we must not for-

get that the oldest formations are those which must

h ive suffjrcd the greatest loss by aqueous denuda-

tion, and which have been most extensively altered

by plutonic action. We must also remember how
small a put of the earth's crust is accessible to hu-

man observation, three-fourths of the surface of the

globe being submerged beneath the ocean, and a

fraction only of the remaining portion having been

as yet carefully investigated by geologists. Nor

must we overlook the large spaces occupied by form-

ations newer than the Silurian, which may conceal

from our view fossiliferous strata older than any yet

brought to light.

As it is still a favourite theory of many geologists,

that the granite and other formations, both strat fivd

and unstratified, which I have called hypogene, were

produced in far greater abundance before the origin
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of tlie oldest strata at present known to contain f<>s-

sils tlmn at any subsequent period ; and as sonrae are

disposed to consider their conclusions on this head

much strengthened by the fact that, in North Ame-
rica, as in Europe, there are certain points where
granite, mica schist, and gneiss, can be shown to be

of prior date to any of the fossiliferous rocks hitherto

detected ; I shall briefly refer to the leading argu-

ments against this doctrine, which I have advanced

both in my " Principles" and " Elements of Geo-

logy."

The crystalline formations, such as granite and

gneiss, were termed primitive and primary by some
of the earlier observers, because in each district they

are the lowest in geological position. It is now un-

derstood, in regard to granite, syenite, and the un-

stratified class, that they are of various ages, often

newer than fossiliferous strata, and that it by no

means follows that they were first in the order of

time, because they are inferior in position. Paradox-

ical as the first statement of this proposition appears,

it is now acknowledged, that the superstructure is

often older than the foundation on which it rests, the

latter having been forced up subsequently from be-

low either in a solid form, or, more frequently, like

lava in a volcano. It is also now admitted, in direct

contradiction to all preconceived opinions, that many
stratified hypogene formations, the gneiss, mica

schist, talcose schist, and saccharine marble of the

Alps, Appenines, and other districts, have assumed

their crystalline texture after the origin of many of

the fossiliferous strata, even in some cases long after

.1-

1



108 OLDEST KNOWN STRATA. Chap, xxt,

the deposition of those wiiich repose directly upon

them.

Nevertheless, if we confine the term primary to

all rocks which we can prove to be of older date

than strata in which organic remains have yet been

discovered, we may affirm that the gneis:^ of Kinne-

kulle in Sweden before alluded to, or of the Falls of

Montmorcnci, and many of the unstratified or Plu-

tonic rocks of the Adirondack Mountains, west of

Lake Champlain, are truly primary. We may also

extend the same appellation, without much liability

of error, to all the crystalline rocks fr)un'l fir a con-

siderable space on every side of th'. points whore the

lowest strata charged with f )ssils are incumbent upon

the non-fossiliferous formations. But the farther wo
go from such points of departure, the more unsafj

does our generalization become; and the American

geologists have already found reason to I'etract their

first conclusion, that the gneissoso, micaceous, and

talcose schists, of the Taconic range (see above, p.

245, Vol. I.), are referable to a prima?'// series.

The posteriority of age 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 produce alterations of mo-

derate extent, at the paint of contact, or send veins

into the newer fossiliferous strata. But where these

strata have been altered on a great scale in texture,

by heat and other subterranean causes, the evidence

of transmutation is difficult to detect in proportion to

the intensity of the metamorphic action. The study

of the Alps and Appenines has shown that it is cha-

racteristic of such action to annihilate all signs of tho
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date of its development, by the olillterntion through-

out cnt'.rc mouutiin mass /s of all traces <•!' organic

structure. We are ihcretbre ejitilled, on every prin-

ciple of sound reasoning, to suspect, that for ono case

where we can positively establ.sh the s:!cond;iry ori-

gin of any set of crystalline strata, there are many
others vvhc^re the proofs of their modern origin have

been dcstioyed.

A geologist whose observations had been confined

to Switzerland might im;ig ne that t!ic cud measures

were the most ancient of the fossilifrous S(M'ics.

VV^hrn he extended his investigations to Scot! .nd, he

mght mod ly h s views so far as to supp so that ihe

Old Red sandstone marked the beginning of tlu rocks

charged with organic remains. He might, indeed,

after a search of many years, admit lh it here and

there some few and fiint traces of fossils had been

found, in still older slates, in Scolland ; but Iv might

naturally conclude that all pre-existing fossilifervUs

formations must be very insignificant, since no peb-

bles containing organic remains have yet been de-

tected in the conglomerates of the Old Red sand-

stone. Great would be the surprise of such a theo-

rist, when he learnt that in other parts of Europe and

still more remarkably in North America, a great suc-

cession of antecedent sets of strata had been disco-

vered, capable, according to some of the ablest

paleontologists, of constituting no less than three

indepc ndent groups, which are each of them as im-

portant as the " Old Red" or Devonian system, and

as distinguishable from each other bv their organic

remains. Yet it would be consistent with methods

of generalizing not uncommon on such subjects, if he
VOL. II. 1
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still took for grant' d that in the lowest of these

"Trans tlon" or S lurian rocks, he had at length ar-

rived at the much-wishcd-for termination of the fos*

s liferous scries, and that nature iiad begun her work

precisely at the point where h!s retrot-pect happened

then to terminate.

It may he useful to inquire, whence arises this

strong tendency to btlieve that the prtscnt limits of

human knowledge in •leological science exactly cm-

brace that period of past time in which organic beings

have flourished on the earth. W it be a very com-

mon delusion, there must be some cause for its popu-

larity. Its source is, I believe, twofold ; first, it is

almost unavoidable that we should under-rato the

magnitude of the subterranean changes now in pro-

gress at great depths in the earth's crust ; and,

secondly, that we sliould equally exaggerate the

amount of those which took place far below the sur-

face at fjrmer eras, especially thcsG most remote

from our times.

In regard to the first of these sources of error, we
'lave of late years grown familiar with the proofs of

^reat subsidence and upheaval of land in modern

times, without sufficiently reflecting on the enormous

alterations in the condition, and probably the struc-

ture, of the subjacent parts of the cartli's crust, which

are implied by these movements. The connection

di' such rising and sinking of the solid parts of the

globe with volcanic action can be demonstrated in

many places, and fairly inferred in others, where the

action of subterranean heat, owing to its great depth,

is latent. I have endeavoured elsewhere to explain

the grounds which we have for inferring that crystal-

h.l
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iino formations h ivo br^cn claborafr'd n( rw^ny su(»

ccfjj'.vc |)(>rio:ls, both s condary, t^irt.ary, and & II

more modern. VVc n 'od g > no liulher, in Itod, than

the valley of the St. Lawrence, now ujj/i'r cons der-

ation, to find wide areas covered with niariii • shells

of recent species, at the heiglit of SOJ feet above the

sea. and wlicrc all thy rocks can be sh )wn, both to

have sunk and to have l)een aga n uplifted bod ly, f )r

a height and depth of many hundred feet, since the

depos.tion of these shells.

But however fwmly we mny be convinced that

snbterraneim c;uises, coimcctcd with the develop-

ment of internal heat, have onorated with groat, and

perhaps ne.irly unilbrm intensity, at each successive

gcojog cal juriod of equal durat on. we must still be

prepared to find tliat by far the laig st {)ortions of the

visible hypogene rocks are of h gh rohitive antiqu ty

to tho fossil. ferous dcp )sits. This must h;ippcn, if we
are correct in iissuming that the crystalline rocks,

whether stratified or unstratifiod, have been formed

originally at considerable depths in the crust of the

earth. For in that case, a long period of time must

have elapsed after their origin before they can have

been brought up within the sphere of human obser-

vation. There must have been great upheaval and

denudation to cause them to emerge, even in a s'ngle

district ; but it must require a series of geological

epochs before those formed at a given era of the [)ast

can have become generally exposed at the surface.

A repetition of one series of elevatory movements

after another must have taken place in diflTercnt areas,

accompanied by denudation ; and while such forces

are acting, the deposition of new strata is going on.

4
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and the pre-existing crystalline rocks are becoming

relative) V more and moro ancient.

What was before said of the snccess'on of ages re-

quired to raise deep-sea format ons extensively to tlie

surlhcc (see p. 47) is equally applicable to rocks of

deep subterranean origin. Hence it follows that the

Iiigh relative antiquity of the visible crystalline rocks

allbrds no better a presumption in favour of a perijd

when nothing but granite and gneiss were formed,

thnn the p; lagic character of the visible Silurian

straia and the absence of contemporaneous lilt )ral

deposits, im[)ly the universality of the ancient ocean.
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CHAPTER XXII.

Glacial Furroi.cs in the Valley of the St. Lawrence.—Action of

packed Ice in the Canadian liiv(rs.—Boulder Formation with

and without Shells.—G innanoqui.—Moitntnin of Montreal.—

Recent Shells in Drift more than '^^y) Feet above the Sea —
Lake St. Ptter—Falls of Maskinon^e.—Deposit of Shells at

Heaiiporl near Qttebec—Agreement with Swedish Fossit.<i.—
Shtlls in Botil'lir Fotnuitidi of Lake Champlain.—Burling-

ton, Vermont.—Fossils of Drift imply a colder Climate.-^

Scenery of Lake Champlain — Organic Remains of lowest

Silurian Sandstone.—Lingula.— Vermont Mountains.—Inns

and Boarding Houses.—Return to Boston.

' I

[ HAD frequent opportun'ties in the valley of tlic St.

Lawrence, especially at Kingston, an'J in the country

between that city and Gannanoqui, of examining the

recently bnrecl surface of the fundamental rocks, con-

sist"ng of, first, granite ; 2diy, quartzoso (or Potsdnm)

sandstone ; 3dly, lower Silurian (or Trenton) lime-

stone. Wherever the drift or superficial c!ay and

gravel have been removed, the surfaces of these rocks

are worn, smoothed, and furrowed, the furrows being

least clearly d'.fined on the sandstone.

The direction of all the straight and parallel grooves

was nearly N. E. and S. W., differing uniformly in

their general course from those traced by I'ro'essor

iHitchcock and ilVIr. Percival through New England,

where they run usually from N. N. W. to S. S. E.

It is worthy of not ce, that in both regions the erratic

blocks and boulders have been transported south-

wards, along the same lines as are marked out by
11*
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ths direction of the furrows. There is obviously,

therefore, a connection between these two distinct

classes of [jhonom(n:i ; and I know of no theory that

can account for both of them, w^th any plaus.b lity

except that already alluded to in the last chapter,

viz., the agency of large islands of floatng ice, which,

by their buoyancy and enormous weight, supply the

carrying power and pressure required to scratch,

prdish, and groove the solid floor of the ocean, and

to convey stones of all sizes, firmly fixed and frozen

into the ice, to great dist;mces.

As large masses of ice are annually accumulated

in the rivers of Lower Canada, and when they break

up in spr ng are often the means of conveying from

place to place, huge fragments 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

b jttoms of the Canadian rivers. Accordingly, at

Quebec, I went with Colonel Codrington, and search-

ed carefully below the city in the ch^mel of the St.

Lawrence, at low water near the shore, for the signs

of glacial action, at the precise point where the chief

pressure and friction of packed ice are exerted every

year. But the edges of the worn greywacke slates,

in the channel there, are scarcely any of them hard

enough to receive or retain such markings, and if

they were so, the weight of the ice would probably

be insufficient. At the bridge above the Falls, at

Montmorenci, over which a large quantity of ice

passes every year, the gneiss is polished, and kept

perfectly free from lichens, but not more so than rocks

similarly situated at waterfalls in Scotland. In none

h
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of these places were nny long straight grooves ob-

servable, and i feel persuaded tli.a any dcgi( e of

freedom of motion in the rocky jr.igments forci d

along by small piece s of ice, or by a fl jod of water,

would be qu:te incompatible with the mechanical

effects exhibited in what arc called glacial furrows.

I have stated that, between Kingston and Quebec,

the quartzose sandstone retains the grooving much
less distinctly than the limestone or granite. The
largest area over which I observed the furrows to

preserve a p rfect parallelism, was a floor of lime-

stone forty yards wide, from which clay had recently

been removed. It was situated about six miks W(.st

of Gannanoqui. I saw the surfaces of smoothed

granite on the Rideau Canal, six miles north of

Kingston, swell ng into those flattened dome-shaped

forms called "ruches moutonnees," 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 Gannan-

oqui, and elsewhere, they have been found, in s nk-

ing wells, to lie thirty feet deep in the clay and

sand.

The St. Lawrence, in its course from Lake Onta-

rio to Montreal, a distance of about 160 miles in a

direct line, has a wide extent of low ground on both

sides of it. The river falls in that distance 214 feet,

descending by a succession of rapids, between which

are lake-like expansions. At the rapids, the Transi-

tion limestone, or sandstone, or the intrusive trap, or

subjacent gneiss, 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

t
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Cornwall, varies from twrntv to lortv feet. At Co-

teau da Lac, " the Casr^adcs," and St. Ignatius, it

constitutes a broad terrace, 80 to ICO feet above the

St. Lawrence, and tlie small streams which drain

the terrace have cut deep gulleys or valleys through

the clay.

Tills drift, or deposit of clay, sand, and grav; 1, is

more usi;allv stratifitd than that associated with iar-'c

bonldiis in Scotland. It is generally destitute of

oigan c remains, but in a lew places contains tlicm in

abundance. In order to show the identity of the

f-ss literous and non-fcssil ferous p jrtions of this

formation, it will be nccessarv to enter into some

details, which mav nut be without interest to tlie

geologist who considers in how much obscur ty all

j)henomena bearing on the glacial period is still in-

volved.

Travelling from the south-west, I found no shells

in the dri.t til I 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 meet. This mountain, which is 740 feet h gh

above the St. Lawrence, terminates in two summits,

one considerably higher than the other, and capped,

as before stated, with a mass of greenstone about

eighty feet thick. The subjacent beds of Silurian

limestone are traversed by dykes and veins of trap.

At the base of the hill, on its eastern side, in the

suburbs of iMontreal, we find clay and sand (r/, e,

fig. 13) above 100 feet deep, in which marine shells

occur. This deposit forms a terrace which ends

abruptly in the steep bank (f) facing the river-plain,

and running parallel to it for three or four miles.
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It varies in height from 59 to 150 feet, and at its

base is a low flat of more modern gravel (/), rising

from ten to twenty fjet above the St. Lawrence. In

certain places, as at the Cote St. Pierre, on the road

from Montreal to Lachinc, the surface of the terrace

slopes from e to c?, or towards the mountain. A good

section of this modern deposit was to be seen at the

Tanneries, a village in the parish of St. Henri in the

Fig. 13.

Section of Montreal mountain, with shelly drift at its base.

A. Silurian liinnstonf.

B. Tiiip or pri'erisiotip.

c. Dyl<('S of l>as!iltic trap.

d. Dyke of f Ispithic trap, or claystone-porphyry.

d. e. Terrace of drift with ^h^•lls.

/. Gravel, on wliich part of Montreal stands.

ff.
River St. Lawrence.

suburbs of Montreal, at the tme of my visit (June,

1812). Excivations had recently been made (or a

new road, exp^sng horizontal beds of lotm and

m:irly chiy, in one of wliich, at the he'ght of about

sixty i:!ot above the St. Lawrence, 1 obs n-vcd great

numb -rs of the Mytiliis edufis, or our omm )n Euro-

pan m;;ssel, the slulls r tiiining both valves and

their purple colour, in ihj saiiie beds were speci-

mens of Telllna grcenlandica, and a few of Saxicava

». - • !|
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rus^osa. In the midst of the shells, I found n single

isolated boulder of gneiss, six inches in diameter.

The Mytilus, although so abundant in this bed, is by

no means of common occurrence in the drift of Lower
Canada. The colour of the layers containing the

Mytilus reminded me of those purple marls which I

had seen in the boulder formation of Sweden, pro-

duced by the decomposition of countless numbers of

these same shells.*

At the Cdtc St. Pierre, near the house of Mr.

Brodie, fortv feet above the section in the road last

mentioned, and about ninety feet above the river,

gravelly beds appeared, in which the Tellina gj-cBn-

landica and Mya arenaria were abundant, retaining

both valves ; they were also accompanied by Saxi-

cava rugosa. The shelf (rf, e) containing these

remains is intersected here and there by deep narrow

gullies, one of which terminates at the Tanneries.

In the channels of the small streams draining these

gullies I found fossil shells, washed out. of the clay

and sand, among which were a now species oi Astarte

{A. Laurcntiana), Saxicava rugosa, and Tellina graen-

landicUf yet nowhere could I see a single shell in situ.

At some points, the upper beds of sand and gravel,

at the same level as the shelly beds with Mytilus,

before alluded to, become very coarse, and contain

boulders of gneiss and syenite three feet in diameter,

showing the inseparable connection between the

fossils and the ordinary boulder formation of Canada.

As I could find no organic remains at any points

higher than the terrace d, e,fig. 13, or none that were

• Phil. Trans. 1835, p. 7.



Crap. xxn. in mountain of Montreal. no

elevated 200 feet above the river, I might have gone

away with the notion that the fossinferons drift was

confined to a comparatively low level, if Mr. Lognn

had not informed me the year before that Mr. M'Cord
had been fortunate enough to meet with a small

patch of gravel full of sea-shells at the height of more

that 500 feet in the hollow between the two eminences

which form the Montreal mountain. I was conducted

by Dr. Holmes to this place, called the C6te dc Neigc,

and found there a bed of gravel six feet thick, con-

taining numerous valves of recent species, Saxicava

rugosa. and Tellina gj-f/inlavdica. The deposit was
covered by an unstrat ficd mass of boulders and gravel

twelve feet thick, which would have entirely con-

cealed the shelly beds, had not the gravel been lately

dug for road-making.

Mr. M'Cord estimated, from barometrical measure-

ments, the height of these shells above the St. Law-
rence, at Montreal, at 429 feet, which would give

them an elevation above the sea of about 450 feet ; but

the same series of barometrical observations gave only

608 teet for the summit of Montreal mountain above

the river, whereas Capt. Bayfield determined, by the

mean of three trigonometrical measurements, the true

height to be 760 feet, or 92 feet more. 1 am in-

clined, theiefore, to believe that the shells are 520

feet above the river, or 540 feet above the sea, which

gives an elevation of 306 feet 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

shells to be only 450 feet above the sea, they would

be within 55 feet of the summit of the Falls of Nia-
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gara, and more than 200 feet above Ontario, between

which lake and the mountain of Montreal there is an

open and uninterrupted valley.

Aiter tiiis discovery of marine shells of living

species, at so great an elevation in the drilt of

Canada, we must either conclude that the boulder for-

mation of the Niagara district was deposited in the

same sea, or abandon all idea of any approach to

uniformity in the last scries 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 usually consisting of lami-

nated clay, and the upper of s;ind ; but this arrange-

ment is not constant. Boulders are for the most

part sparingly interspersed, and often only seen on

the surface. As I know that Capt. Bayfield had

met with marine shells in abundance, in the drift

at several points between Quebec and Montreal, I

inquired everywhere for fossils in the interven ng

country, but neither at Sorel, nor between Berthier

and Mciskinonge, nor on the shores of Lake St. Peter,

could I sec or hear of any.

At Lake St. Peter, the St. Lawrence expands 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 high, in which I could find no shells. Ascend-

ing it to a higher level, I went for nine miles over

a slojiing terrace of drift to the base of the mountains

of gneiss, where the Falls of Maskinonge are situ-
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ntod. On the way, I examined the clay and yellow

sand of St. Ursuk-, and other places, but was unable

to detect a single shell. At the ihlls, at a height of

more than 300 feet above the St. Lawrence, the

ffness mnk'S its a] pt;arance in rounded domes

(roehrs moutonnees). Higher up, or more than 400

feet above the St. Lawrence, the same gneiss is

again covered deeply with stratified yellow sand,

s^m Jnr t<» that of th(} lower grounds.

Alihouuh, during my short stay, I was equally

unsuccessful in dett cting any marine shells at Three

Rivers, they have been met with in the neighbour-

hood, and at Port Neuf, and on the banks of the

Jacques Cart!er river, twelve miles above its junction

with the St. Lawrence, about thirty miles above

Quebec. My friend Col. Codrington observed there

a fine section of drift, laid open by a landslip in May,

1842. At the top of the clifl'was sand about thirty

fjet thick, and below blue clay, with shells of Tellina

calcarea^ T. gr(Fnlandica, and Astat^te Laurentiana.

I shall next describe the drift with shells in the im-

mediate neighbourhood of Quebec, respecting which

my curiosity had been excited as early as the winter

of 1835. when Capt. Bayfield, then engaged in a tri-

gonometrical survey of Canada, sent me a collection

of marine fossil shells. In his letter, he described

them as occurring in very modern strata, bordering

the St. Lawrence, at a village called Beauport.

When they arrived in London, Dr. Beck of Copen-

hagen, an eminent conchologist, happened to be with

me ; and great was our surprise, on opening the box,

to find that nearly all the shells agreed specifically

^ith fossils which, in the summer of the preceding
VOL. II. 12
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years, I had obtained at Uddcvalla in Sweden, and

figured in my paper "On the Rise of Land," «^c., m
the Phil. Trans, for 1835. Among the spcci s in st

abundant in these remote regions (Scandinavia and

Canada), were Saxicava rugosa, Mya truncata, M,
arenariOf Tellina calcarea, T. granlandica, Aaticu

clausa, and Balanus Uddevaliensis. All of them arc

species now living in the northern seas ; and whereas

I had found them fossil in latitudes 58"^ and 00° N.

in Sweden, Capt. Bayfield sent them to me from part

of Canada, situated in latitude 47° deg. N. In both

hemispheres, they are most abundant at moderate

elevations above the sea, not exceeding usually 200

or 300 feet, but occasionally, in Norway, they attain,

as at Montreal, much higher levels. As some of

them belonged to species now living in the Greenland

and other seas in high latitudes. Dr. Beck and I im-

mediately concluded that this fossil fauna, having an

almost arctic character, must formerly have had a

wider range than the same assemblage of species ai

present.

Captain Bayfield had called my attention in his

letter to the fact, that boulders accompanied the

shells in such a manner as to imply, that they had

been dropped from melting icebergs to the bottrim

of a sea, in which the mollusca lived and died. He
also furnished me with evidence, that the testacea

now inhabiting the Gulf of St. Lawrence, ditferrd

widely as a whole from the fossil fauna of Beau-

port.*

?:•

* See my paper on this subject, Geological Trans, vol. vi., S««

eond Series, p. 135, read 1839.
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The village of Beauport is about a qirirt<>r of a

iTiilo distant t'roin the St. Lavvri nco, on i;s li;it b;ink.

and about three miles below Quebec. Near 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. 93), had Idled

a more ancient hollow in the Silurian strata. Bv
examining the cUft' immediately below iMr. Ryltind's

house, and again a few hundred yards to llie west,

where lower beds were laid open by the river, aiul

then ascend ng to the higher grounds northwards and

towards St. Michel. I obtain 'd th ; annexed sjction,

the difljrent parts of whicii I sh:ill now dcsc; ihe.

Fig. 1 1.

K A
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Put tiuil iij t\l':nj ,riji, 1. 1 I.I ,-..-,ii il I. ..;...•, I, ;.,,•• v^,., .^c,

A. H()iiz(i.'it:il li'UVi'f Siliiii 'ii sir it.i.

b. Laininatrd clay.

c. Ye-llnw Prtnd.

d. Pi ft with hnn'dnrs.

e. JUya, Terebiafula, &c.

/. Muss of Silica na riigosa.

g. Gr.ivfl with bi)iil(ler.-«.

A. Cliiy smd snnd of hijjher grounds, wilh Saxicavfi, Sec,

K. Mr. Ryland'd house.

The lowest mass of drift {h, fig. 14). having a

thickness of twenty-five feet, consists of fwie, lami-

nated, stiff blue clay, without fossils, similar to that

containing shells on the Jacques Cartier, before men-

tioned. Next above, the beds c are composed of

incoherent yellow sand, in rea:ular bivers, a! r)nt

twenty-five feet thick, also without shells. In the

next mass, d, of loam and blue clay, having also a
iiv

.it\
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thickness of tvv ntv-fivc f( cf. lai'i^c 1) ul.lors of ,| irk

sy( n tc nro Ir (ju iit. 1 I I. nil no contcnipornnt ous

fossils, hut fivgniirrits of Enci'inis an I Tnlobit-, df.

lived from the older finnations, Ab )ve th s, in e,

titc fossils cornmtnood. In tho lovv(;st five or six

feet, they uro rare, but become more ab: iidnnt above.

They arc embeddc d in layers of stmd rnd loam vviiii

];cbb!cs. The Tellina ailcarea is nv st common, after

which may be mentioned Mya truncaUi, Terehrat'da

psift(fcea, with both valves united ; Mi/t'dus ediifis,

Scalan'a borealis, S. grwrihindiaiy and several oth is.

To these succeeds a remaikably compact nia^s of

shells,/, twelve feet ih ck, rudely stratilied.consislincr

almost ent rely of the Saxicaca riigosa, most of them

havini' the valves united. Thev arc disposc^d in lav-

ers in every position, ofientim; s end upwards, and

are interm'xed with a s'i,i!;ht quant ty <jf caitliy m*U-

ter and pebbles, soino of the latter being eight inches

in diameter. Most of the shills are bleached white,

but tliere is one layer, an inch thick, in which they

are stain( d of a fenug'nous colour, as in the Engl sh

Crag. Tho individuals of the Saxicava are smaller

in their avcr;Tge size than those of the same species

in the great bed of Uddevalla, in Sweden. With

the Saxicava is associated Balanus rnisei; and more

rarely Natica clausa and Mijtilus eduUs.

The topmost bed, g, in th s vertical section, is two

or three feet thick, and consists of sand, gravel, and

boulders of granite, distinct from the boul lers in d;

but the mass g appeared to me to be superficial, and

not to belong to the shelly drift. The bed of Saxi-

cava,/, is about 150 feet above the level of the St.

Lawrence, but is by no means the newest part of the
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drift of this rci^Mon, lor I found the pjround imrrifdi-

ately above, or iiorlli of K, to consist of a slopihg

teiracc, in \vlii(;h arc horizontal strata of clay and

yellow siind, as at A, containing Saxicava ru^osa^

Tellimt p'ttnlanditd, and other marine shells. Some
of iheSL' foss'iilirous beds were within a quarter of a

mile of Mr. Ryland's house, K, and about 200 feet

above the St. Lawrence ; but I observed other simi-

lar beds without shells several miles inland, in a

north- Wv.'sterlv direction, from 300 to 400 feet above

the sea.

The following is a list of twenty-three species of

fossils which I procured at Beauport:

—

Tritonium anglicanum. Syn. Buccinum undatum, var. ?

T. fornicatiim. Syn. Fusus carinatus.

Trichotropis borealis.

Natica clausa. N. septentrionalis, Beck.

6. Velutina.

Sc.alaria grccnlandica.

S. boreiJi?.

l.iltorina palliata, Say.

Mya tnincata.

10. M. arcnaria.

Saxicava nigfosa.

Tellina grocnlandica.

T. calcarca. Afirces with recent species from Boston.

AstHife Laurentiaiia. New species: see descriptiun In

note.''

* Fig. 13. Astnrto L^;urcnti.^na,

t

a Oiiuidr.

«. luside of left valve. i
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15, CarHium groenlandicum.

C. islaiidicMiin.

Niu-ul;\. Agrees with recent species found by Capt. Bay-

field in tlie St. Lawrence.

Mytilus edulis.

Pecten islandicus.

20. Terebratnla psittacea.

Balanns miser.

B. Uddevallensis. Syn. B. scoticus. Found recently in the

German Ocean, o^ Scarborough.

Echinus granulatus, Say.

Rt! I

At tho falls of Montmorenci, the most north-

eastern place which I visited in this nc'ghbourh )0(l,

I saw on the right b'uik of the river, above the falls,

and chsc to the bridge, a hod of gravel and san 1,

confainng large boulders of gravel an! syenite, stmo

of then three feet in diameter. In this coirs3

gravel the S/ricava rii^j;osa and TeUina gr(£nlandka

occuricd. The whole mass rested on Lower Silurian

/imestone.

I did not examine the va1by of the Ottawa River

(see map); but I may mention that Mr. Login ob-

tained near Bvtown concretions of clav similar to

This must be regarded as an Astarte, although somewhat

dilFerent from the usual form ; it is comparatively thin, it is

more Umgiludinal, it is deeper or more gibbous ; the posterior

lateral tooth in one, and the anterior lateral tooth in the other

valve, are more than usually prominent. The shell has all the

usual characters of the Astarte ; among others, the small se-

cond vascular impression placed above the anterior adductor

muscle. The following are its characters :

—

A testa subovali, sublongitudinali, tenuiusculS,, gibbosula, ex-

tu3 concentrice confertir sulcata; dente lateral! utriusque valvffl

prominentiori.
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those called fairv stones, which occur without fossils

in the clay at Albany, New York, and at Burlington,

Verm jnt, and in Massachusetts, as described by Pro-

fessor Hitchcock. In the centre of one of these

nodules was the entire skeleton of a fossil fish, allied

to, if not identical with, that named Mallotus villosus

by Professor Agassiz, which now lives in the Green-

land seas, and is also found fossil in Greenland.

The only remaining district seen by me where

shells have been discovered in the boulder formation,

is on the borders of Lake Champlain, about eighty

miles south of Montreal. The basin of this lake

may be considered as a southern branch of the valley

of the St. Lawrence, and the locality is important, as

being the most southern latitude (44° 25' N.) to

which this assemblage of arctic fossils has been traced.

Professor Emmons has given an account of the spot

where the shells occur, south of Port Kent, in the

county of Essex, State of New York, at a point

where a small brook enters on the western side of

the lake. In this place I observed, at the bottom of

the section, first, clay, thirty feet thick, with boulders

of gneiss, granite, limestone, and quartzose (Pots-

dam) sandstone, some rounded blocks of the latter

being nine feet in diameter ; secondly, loam with

shells, six feet thick ; thirdly, sand, twenty feet

thick. Although the shells in the second bed, or the

loam, were very numerous, I could only detect fcur

species, namely, Mijtilus edalis, Saxicava rugosa,

Tellina gracnlandictiy and Balanus miner.

Travelling inland from this spot to Keeseville, 1

found the boulder formation of great depth, covering

ihe older rocks, and the ascent to an elevation of
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it

about 500 feet is by a succession of terrnccf?, c^m posed

crilcfly of beds of sand. 1 consider the win de of ilicso

strata to be upper members of the s:miG dcpr.sit,

doubtless all marine, although no shcils have V( t

been met with at a greater height than forty feet

above the lake.

At Burlington, in Vermont, on the opposite or

east side of Lake Champlain, the drift consists

chiefly of cla}', laminated and micaceous, or unlami-

nated and without mica. In this clay, argillaceous

concretions of curious forms occur. In s..me places

beds of brick earth, sand, and gravel, are associaled,

pebbles and boulders being scattered sparingly through

the loam. Professor Benedict pointed out to me
several spots where this loam behind the town, at

the lieight of thirty and forty feet above the lake,

contains shells of the Tellina grainlandica, without

any other species. In like manner, I afterwards

observed this Tellina in a recent state, on the shores

of the Bay of Fundy, in Nova Scotia, strewed lor

miles along the beach unmixed with otlier species.

At the Falls of the VVinouski or Onion River, near

Burlington, the boulder clay attains a thickness of

200 feet. Although in great part marly r-nd cal-

careous, it is barren of shells. There has evidently

been great denudation of the drift around Lake Chain-

plain, and I conceive that most of the large b.)L;lders

of granite, syenite, and sandstone, which now n st

upon the surface, may once have been dispersed

through the mass. Nothing, however, is rlcrri-r

than that hcTC, as well as in the valiiyof ihc ."^'t.

Lawrence, between K ngston i.nd Quebec, ll.c

marine shells of recent species are referable to the
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same geological period as that to which the bouldcrg

belong. The shells occur both below and iibovo

far-tninspoitod tVagmrnts of rock, and the fanda-

rnental granite, li/n; stono, and other rocks, which

support the slieily drill of the St. Lawrence and

Lake Chanfiplain,arc smoothed and furrowed on their

surface by ghicial action.

In my first memoir on the foss 1 shells sont to me
by Captain Bayfield, from the drift near Quebec, I

called attention to the fact, that the number of

species was small, whJo the individuals were nume-

rous, a character belonging to the fauna of seas in

high latitudes. At the same time it was shown,

that there was a far greater variety in the shells now
living in the Gulf of St. Lawrence. Dr. Gould,

tl}e eminent concholog'st of Boston, suggested to me,

that on examining a greater number of local. ties,

espccally at v/'Ac distances from each other, I

might find the number of species gradually to aug-

ment. This has not been the case, and when we
reflect, that at Burlington in ^"ermont, which, as

before stated, is situated in latitude 4 4'^ 25' N., or

corresponding to the latitude of Bordeaux in France,

we meet with the same assemblage as near Quebec,

latitude 46^ 48'' N., and at some points on the coast of

Labiador, in latitude 5'-)°, most of them being identi-

cal with fossils of the Scandinavian drift, in l.itituds

58° and 60° N. ; we sh ill be inclined to acquiesce

ill the views which I formerly advanced, respecting

the prevalence of a colder climate in these regions

atth'^ time when the boulder formation originated.

Juli/ bth.—Returning to Montreal after our ex-

cursion to Quebec, we crossed the St. Lawrence on
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our way soiUlnvnrd to La Pr;jiric. On lookinff

b!i(!lv ov^r t!ie river at Montreal, the whole city

st'cmed in a bliiz.^ of 1 ght, owing to the fashion here

of covrr ng the ho'.isos with tin, which reflected the

rays of the setting sun, so thut every roof seemed

a mirror. Beliind ihe city rose its stocp and ship ly

nioi.ntain, and in front were wojdcd islands, and the

clear wntcrs (f the St. Lawrence sweeping along with

a broad and rap'd curnnt. At the barracks in La
Prairie, a regiment ol'huss.irs was exercising—a scene

chnricter Stic of the times. On our way to L ike

Cham}: lain we slept at St. John's, where I counted

under the eaves of the stable of our inn more than

forty nes's of a sp?cies of swallow with a red breast.

The head of a young bird was peeping out of each

nest, and the old ones were flying about, feeding

them. The landlord told mc, that thev had built

there fr twenty years, but missed the two years

when the cholera ragnd, for at that tirne there was

a scarcity of insects. Our host also mentioned, that

in making an excavation lately near Prittsburg,

about 1000 of these birds were found hybernatin":

in the sand : a tale for the truth of which 1 do not

vouch; but it agrees with some old accounts of the

occasional hybernation of our swallows in similar

situat ens.

We next crossed Lake Champlain to Burlington,

m Vermont, in a steamboat, which, for neatness,

elegance, and rapidity, excelled any we had yet

beheld. The number of travellers has been sens-bly

th nned this year by the depressed state of commerce.

The sr.encry of this lake is deservedly much ad-

nfiired. To the west we saw the principal range of
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mountains in the State of New York, Mount Marcy,

the highest, attaining an elevation of upwards of

5400 feet. It is still (July 6th) capped with snow,

but the season is unusually 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

which masses 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 still

loftier Mount Mansfield, being very conspicuous.

We landed at Burlington, finely situated on the

east shore of the lake ; its streets adorned with avenues

of the locust tree {Robinia pseudo-acacia)^ now
covered with white blossoms, and aflibrding an agree-

able shade. After examining the rocks in the neigh-

bouihood, and at the Falls of the Winooski, with

Professor Benedict, I crossed the Lake to Port Kent,

where, after seeing the boulder formation with shells

already described, I went to Keeseville, to examine a

deep cleft in the sandstone, through which the Ausable

river flows for two miles. This chasm is only from

forty to fifty feet in width, while its perpendicular

wat; are 100 feet high. A flight of wooden stairs

has bijen placed so as to enable one to reach 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 laminae bv the remains of innumerable

shells of the genus Lingula. They are in such pro-

fusion as to form black seams like mica, for which

i^r

i

i.;
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they were at first mistaken.* With the Lingnla

occurs another small placunoid shell, allied to, if not

identical, according to Professor E. Forbes, with a

fossil which occurs in company with a small Lingula

in the lowest beds of the English Silurian scries at

Bnilth. in Brecknockshire. As th!s is perhaps t!io

most ancient fossliferous rock of which the pos'tinn

has been well determined in North America, it is

hin^hlv intcrestinor that one of its commonest or-

ganic remains should belong to a living genus (Lin-

gula), and that its form should come very near to

species now existing. Throughout so vast a scries of

ages has Nature worked upon the same model in the

organic world ! Nor are the signs of uniformity con-

fined to these phenomena, for they extend equally to

the shape of the ripple mark on the ledges of sand-

stone laid open to view above the chasm, where two

beautiful waterfalls are seen on the Ausable r.vcr.

The ri,-ple-like ridges and furrows exhibit their usiuil

parallelism and ramifications as sharp as if they had

been made yesterday. On niy way back over the lake

to Burlington, I saw, on looking from our boat through

the clear and shallow 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 low wa ten-

mark that the movement of the water can produce

those sinuous ridges, but also to a certain depth btlow.

Some of the freshwater shells inhabiting Lake

Champlain are of species peculiar to this lake, as, for

example, LimncBa gracilis, specimens of which were

• See Emmons's Report on the Geology of New York,

p. 318
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presented to me by Professor Benedict. Among the

l\ jwers and pinnts which enlivened tfje borders olthis

lake was the Virginia rasjibc rry, with its kirge red

blossoms, the Kalmia (K. aniiustifolia)^ a beautiful

t'ger lily, the oderiferous shrub called sweet fern

{Comptonia aspIcenifolio), 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 Mont-

p .1 er, to Hanover. Here we p;iid a vis t to Profes-

sor Hubbard, at Dannouth College, and then return-

ed tlirough New Hampshire by Concord to Boston.

Since wc had left that city in May, we had travelled

in little more than two months a distance of 2500

m les on railways, in steamboats, and canoes, in pub-

ic and j)rivate carriages, without any accident, and

havini; always found it possible so to plan our j >urncy

from dav to day, as to avoid all fatigue and nii^ht

travelling. We had usually slept in tolerable inns,

ai.d sometimes in excellent hotels in small towns, and

had scarcely ever been interrupted by bad weather.

I infer, from the dismav occasionally expressed bv

Americans when we pursued our journey, in spite

of rain, that the climate of the vStates must be always

as vi^e found it this year—wonderfully more propi-

tious to tourists than that of the "old country,"

though it is said to be less favourable to the health

and complexion of Europeans.

1 ventured on one or two occasions in Canada,

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

VOL. n. 13
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that if in ihcir country mm pnfjrrcd to dine at

ordiJiuiics, or to board with their families at taverns,

instead of cultivating domestic habits l.ke the Englii^h,

nothini? would be more casv than to have fine hot< Is

in small Canadian towns. This led me to int|uiie

how many families, out of more than fifty whcim we
had happened to visit in our tour of eleven montiis in

the United States, resided in boarding houses. I

found that there was not one ; and that all of them

1 vcd in houses of their own. Some of these were in

the northern and middle, others in the southern and

western States ; some in affluent, others in very

moderate circumstances: they comprised many mer-

chants as well as lawyers, ministers of religion, poli-

tical, literary, and scientific men.

Fam lies who are travelling in the U. S., and

strangers, like ourselves, frequent hotels much more

than in England, from the impossib lity of hiring lodg-

ings. Jn the inns, however, good private apartnicnfs

may bo obtained in all large towns, which, though

dear for the United States, are cheap as contrasted

vith hotels in London. It is doubtless true that not

nly bachelors, but many young married couples,

>ccasionalIy escape from the troubles of house-kecp-

ng in the United States, where servants are difficult

o obtain, by retreating to boarding-houses ; but the

act of our never having met wi'.h one instance among
)ur own acquaintances inclines me to suspect tie

:ustom to be far less general than many foreigners

suppose.

It was now the fourth time we had entered Boston,

md we were delighted again to see our friends,

lome of whom kindly came from their country lesi-
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denccs to wclcomr! us. 0th ^rs wc visited at Nalmnt,

where they liad retreated from tlic ^reat neat, to

enjoy the sea-breez(s. The fire-flies were rejoicing

in the warm evenings. Ice was as usual in abun-

dance ; the icemen calling as regularly at every

house in the niornmg as thj m Ikman. Pino-appLs

from the West hid cs were silling in the streets in

wheelbarrows. I boi.'ght one of gf;0(J size, and ripe,

for a shilling, which would have cost twelve shillings

or more in London. After a short stny, we set sail

in the Caledonia steam-packet for Halifax.

I ,
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CHAPTER XXIII.

Halifax.—Glacial Fnrrotvs in JVova Scotia—Difference of

Climate of Halifax and Windsor.— Tracts covered with

Kalmia.—Limieea borea/is.—Hii;h Tides of the Bay of

Fundfj.— The Bore.—Recent Deposits of Red Mud harden id

in the Sit?i.—Fossil Showers of Rain.—Footprints of Birds,

and Casts of the same — Cracks caused by Shrinkage.—
Submerged Forest.— Recent Glacial Furrows at Caj)e BlO'

midon.—Loaded Ice.—Ice-Ruts in Mud.

13

July IG, 1812.—WiiE.v I went on board the

Caledonia at Boston, I could hardly believe that it

was ns large as tlie Acadia, in which we had crossed

the Atlantic from Liverpool, so familiar had I now
become with the greater dimens'ons of the steamers

which navigate the Hudson and other large Ameri-

can rivers.

We soon reached Halifax, and I determined to

devote a month to the gjolagy of Nova Scot'a.

Ab 'Ut three miles south of Hal fax, near " the

Tower," I siw a smooth surface of rock, formed of

the edges of curved and highly incKned strata of

clav-slate. This surface was crossed by furrows

about a quarter of an inch deep, having a north and

south direction, and preserving their parallelism

throughout a space 100 yards in breadth. Similar

phenomena are observed in other parts of this pen-

insula, on the removal of the drift, which occurs both

stratified and unstratified, and much resembles that

of Scotland. I may mention here, that afterwards
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near Pictou (at Dixon's quarry), I observed pr lishcd

a surtucc ol" quaitzj.'^c grit of the coal iiuasuixs,

With distinct furrows runiiinf' ncariv E. and VV. < r

E. 15^ N., magnetic ; wii'.lo in some other jilaci s I

saw them having nearly the same direction as at

Ha K fax.

Nova Scotia is usually known to strangers by its

least i'avourable side,

—

its loggy southern coast,

which has, nevertheless, the merit of" aflbrdiiig some

of the best harbours in the world. We Lft Hal i\is.

for Windsor in a drizzling rain and log, and \vc ro

told that we should probably find lair weather on iha

other side ot' the hills. Aec(jrdingly, when we had

travelled abjut thirty miles, and crossed a low chain

called the Ardoisc Hills, we found the sun sh ning on

a region sloping towards the Bay ot* Fuudy, where

a rich vegetation clothes the rocks of red sandstone,

mail, and limestone.

Great was the contrast between the climate and

aspect of this fertile country, and the cold barien

tracts of granite, cpiartz.te, and clay-slate which wo
had passed over on our way from llaffix. 'J'he

sterility of that quartz'.f.-rous district had not ban
relieved by any beautiful features in the scenery, iho

l)lants alone affording us some points of interest ; ii I

novelty, especially a species of Kahnia {K. (nt<>usli-

folia)f now in full flower, which monopolis( d tiie

ground in some wide open spaces, as heatiis take

exclusive possession of barren tracts in Europe. In

the woods near Windsor, I saw several kinds of Pj/-

rohi and other flowers, differing, for the most part,

from British species, but among them the Linncca

horealis appeared here and there, matting the ground
13*
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with its groon l/aves und r tlio shnflo of lli(» fir-trors,

ai:d sllll (li.sp';u\iu' some of its del catc i) nk f^)u^ rs.

I had g itlicrcd it some ycais bcldiv in the luouii-

fiiiiis ot" Norway, n rh ol' Christ nnia, and liave sincj

seen it growing in Scotljn:!, where it is vciy rare.

L nnocus, when this small raid elegant plant hal boi n

named al'tc^r li m by a frit nd. accepted it as his em-

blem, comparing it to iiiuis If when strug^d ng with

dilliculti.'S ; he d seiibe.l it as '' a huiible, des,) scd

and neglect^'d La|.laiid | lant, fl )wering at an early

age." Eventually, the last only of thes:^ p -ints of

resrmblaiicc rcn»an(d true, for few men of sc.cncc

havo risen to greater honours in their own country

than he dil, and h s diary his lad him open to t!)e

churije of no oidinarv share of vr.nitv, a f lult wh.ch

wo forget in our admiration of his original gen'us,

find the imp -rtant reforms which h^ introduced into

the study of every br inch of natural history.

More than half of the southern port on of the pe-

ninsula of Nova Scotia c insists of granitic rocks,

cliy-sl:ite, quirlzte, and o!h:r crystalline fjrm Uions

without fossils, the strata having an east and west

strilvc. Granite also occurs, intruding itself in veins

int:) every part of this series. Towards their north-

ern 1 mits, th3 slaty formations becomo less metamor-

phic, and contain fossils, some of wh'ch I collected

at New Canaan near Wolfville in King's County, and

others on the East River of Pictou, consistin-jr of

Encrinites, and Trilobites, and shell of the g^iera

Oithoceias, Spirifer, 0?'t/i{s, and Leptccna. S imc

few of them agree specifically with f ssils of the

Hamilton group or uppermost Silurian division of the

United States, No. 10 of map, PI. IJ.
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After rrossini^ tlio Arrlois-^ Ilills nbovc mpnt'onofl,

I let these oitlcr I'DcIis an:l ("nlcrcd up )n strnti wliu-h

const. tut ', :is I shall s'.iow in llie s q icI ( :h. '2o), ;i

Ijwcr carbon Icrous formntion. containin.,' sub udi-

natc beds of gypsum and marhio liini stone. Those

th;rocks 1 exainuKU (!n the l):iiiKS ol the Avon, in

neighbourhood of Windsor, and in the clid's at II orton

DIjIF. I ihcn passed by Kcntv lie and Cornwallis,

sliirt n;^ tbc w. stern sboies of the Basin of Mines.

Int.) t!iis basin, or inn r ( stuary, the tides of the Bay
of Fundy pour iwicj every day a vast, body of water

through a nan-ow strait, converting ev( ry srn dl

streamlet into the ap[)carance of a largo tidal r.ver.

The t dcs are sad to rise in some places seventy fcc^t

perpendicular, and to bo the highest in the world.

They oft n come up at first with a lofty wave ca 1 ;d

the Bore, of \vh ch I saw a fine example in the

largest river of Nova Scotia, the Shubonac die.

whore the waters seemed to be rushing down a m ich

steeper slope than the St. Lawrence at its r.ipds.

Thev roared too as lijudlv over their rockv bed, but

could not compete in beauty ; for instead of t!ic

transparent green waters and white foam of the St.

Lawrence, they resembled a current of red muJ in

violent motion.

The waters of the Bay of Fundy become charged

with this red sediment, by undermining clifl^s of red

sandstone and soft red marl ; and in places wiiero

they overflow the alluvial plains, they throw down
red mud wherever the velocity of the current is sus-

pended at the turn of the tide. iiVfany extensive and

level flats of rich land have been thus formed natu-

rally, and many thousand acres of the same have
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been excluded artificially from the sea bv emb;ink-

ments. Wiien I arrived in this region it was the

perijd of the lowest or neap tides, so that large areas,

where the red mud had been deposited, were laid

diy, and in some spots had beon baking in a hot sun

iur ten days. The upper part of the mud had thus

become hard for a depth of several inches, and in

its consolidated form exactly resembled, both in

colour and appoarancc, some of the red marls of the

New Red sandstone I'ormation of Europe. The
upper surface was usually smooth, but in some places

I s iw it pitted over with small cavities, which I was

tt)ld were due to a shower of rain which fell eight or

ten days before, when the deposit was still soft. It

rerfectlv recalled to mv mind those " foss 1 showers"

of which the markings arc preserved in some an-

cient rocks, and the oi igin of which was first cor-

rectly explained to an incredulous public by Dr.

Buckland in 183i. i have already alluded to such

impressions of rain-drops when speaking of the

ripple-murked flags of the New Red sand-stcne at

Newark in New Jersey. I s>w several oiher exam-

ple s, during my tour, of simihu* phenomena, particu-

kirly in a brght red deposit of mud thrown down at

the mouth of the Patipsco at Bait more, of wh ch I

was able to bring awav some consolidated fivers.

On these, in addition to the smaller cavities due to

rain, tliere are larger ones, more perfectly circukn*,

about the sze of l.irge currants, which have been

formed bv air-bubbks in the mud.

On the surface of the dried b ds of red mud at

Wolfv.lle on the Bav ot Fundv before mentioned, I

obsc'ved many worm-like tracks, made by Annelides
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wliich burrow in the mud ; and, wlint was still moro

interest nuf tj me, th * d srini^t f (Otinarks ol" hi ids in

reguhir seqaenco, la thlu'ly representing in their gen^

ctjI :ippcarance the sm illjr class of Ornith en tes of

h gh ant qu ty in the valley of ihj Connecticut before

described. (Vol. I., p. 25 J).

I learnt from Dr. llardii g of Kentvillc, nn 1 Mr.

Pryor ot" Horton, who were my guides, th it theso

rcornt To tprints w.ru th se of the saudp p r {Trinj^a

minuta), a species comnun t) Europe an J iVorlh

America, flights <,f which I saw da ly running along

the water's edg;% and olten leaving tliiity or more

similar impicss!ons in a strtiight Inc. p ralltl to the

borders of the estuary. The red mud had cracked

in hardening in the sun's heat, and was divided into

compartments, as we sec clay at the bottom of a

dried pond, and I was able to bring away some

pieces to England. One of these 1 have ligared in

the annexed plate (VII.). In fig. 1 we see the upper

surfoce of the slab, on the left side of which are six

perfect foot-marks in the stme line, with part of a

seventh, and another, a, probably belonging to a dis-

tinct line. A small ball or protuberance will be seen

near the base of the middle toe, as at a, b, or some-

times about the middle of the impr( s.sion of the mid-

dle toe, as at c. This is caused by the mud vvh ch

is displaced by the promint nt metatarsus or instep

bone, which has thrust Ibrvvard a small mound of

earth, in consequence of the slanting position of the

leg as the bird advances. On spl tting the slab, and

reducini; it to the thickness cx[)re>sed in the transverse

section, fiST. 3, 1 was fortunate enough to lay open an

und^r surface, on which two other lines of foot-prints
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appeared in relief, /^if. 2. These arc ihc cists of

impress.ens which h;id been nuide on an inler.or

layer, de{)Osited several t d( s l)cf>re; and I asc.r-

lained that on the upper antl under surlhces of seve-

ral other ih n laminoG, sliown in the cross SLCtion No.

3, there exist s.miiar fool-marks, each set made by

birds at different times. It will be seen that the toes

which are indented in No. 1, are represented by pro-

tuberances in No. 2, and that at d the mark of a

single toe occurs in rrlief, and quite is dated. This

occurrence was not unfieepunt, and Mr. Waterhouse

has suggested to me in explanation that these waders,

as they fly near the ground, often let one leg hang

down, so that the longest toe touches the surface of

the mud occasionally, leaving a single mark of th's

kind. The slabs here figured have been presented

by me to the Brit'.fih Must um, in order that those na-

turalists who are still very sceptical as to the real

origin of the ancient fossil oruithicnites, of whicli

there are some fine examples in our national reposi-

tory, may compare the fossil products of the m )nth

of July, 1842, with those referable to fealheie.l

bipeds which preceded the era of the IcthyosaUi'j-,

Iguanodon, and I'terodactyl.

On several wide areas, comprising many hundred i

of acres each, I saw the surface of the red mud l^is-

sured in all directions by the shrinkage accotnpnny

ing desiccation, and I was surprised to find some of

the cracks several inches wide, and no less than two

or three feet deep. Occnsionally, a fresh tide hnd

deposited sediment in the older cracks, filling thetn

up, and this mud having in its turn become harden; d,

together with a new contemporaneous superficial
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layc), I found, on taking up tlie slab, the casts of the

ol i lissurc s stand. iiij out in relief, as wo occasionally

SCO thcin on the under surlaces of flags of sandstone,

w'h ell rest on layers of clay or shale.

Bol'oro quitting the subjjct, 1 may state that hard

nodules of a red clay-ironstone arc occasionally met

with in the red mud, some of which I was shown as

having bi'cn found near iMinudie i;t low water. Tl:e

nucleus of the (joncretion often cnsisted of rec( nt

litoral shells, TV/z/a arcnm-ia und Tel/ina fi/a-nlandica,

I was also informed that there was a siilimcrgcd

forest buried in this red mud, and exposed to v.ew

in the Cumberland Basin at low tide, not far from

Fort Cumberland. I regret that 1 had no time to

examine this forest of upright trees, as the accounts

I received of it appeared to imfily that there mi:sl

have been some subsidence of land in modern times.

In estimating the changes in progress in nature's labo-

ratory beneath the sea, we must not forget that by

far the greater part of the red sediment of the Bay of

Fundy is carried out by a strong current into the

de|)ths of the Atlantic.

Julf/ 24.—Continuing my course along the western

borders of the Basin of Mines, I at length reached

Cape Blomidon, whore cliiTs of soft red sands'one, in

nearly horizontal beds, are capped by a mass of

h .salt, greenstone, and amygdaloid. This mass of

Igneous rock, after presenting fin(; rang^ s of rude

columns in the bold precipices facing northwards, is

continuous, in a narrow strip of high land, for no less

than 130 miles east and west, extending as fir as An-

napols,, and beyond it to Biiar kland. lis structuie

and characteristic minerals have been well described

i\ * r
f

* J
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by Messrs. J;ickson anl Aliccr, in th ?'r clnhointc pa-

per, rvNid ill tlic yrur 1831, to tin Ainer cm Aca-

demy.* Allho.igh t'ls traj) is g.'n rally pirdll lo

\h : bul jiciiit rcil saiulstoiic, it appears in reality to

forin a gr.at dyke ralhor than a (contemporaneous

bed.

As I was s'rollr.g al m^ the beach at the base of

tliL'se basaliic cl IFs, collcctiiig minerals, and occa-

sionniiy r. cm.I .--h'ji's at low ti>ie, I stopp .d short at

the si^iit of ao inoxpecfed ph nomen n. The soli-

tary iiihah.tanl of a desert island coul.l sc"irc(!ly have

be n more startled by ahu.nan foot-print in ihi; sand,

th n I was on hohohlin'r some recent furrows on a

ledge of sandst. ne under my feet, the exact counter-

part of those grooves of ancient date which I have so

often describeil in this work, and attributed to glacial

action. Aft^r having searched in vain at Quebec

(sje p. [20) f )r such inditjations of a modjrn date, 1

had de.^paired of witneysing any in this part of the

world. I was now satisfied that, whatever might be

their origin, th )se bef a'o ine were quite recent.

The inferior beds of soft snndstone, a, a, fig, 16,

which are exposed at low water at the base of the

cLff at Cape Biomidon, form a broad ledge of bare

rock, to the surface of which no sea-weed or barna-

cles can attacli ihr^mselves, as the slone is always

wearing av/ay slowly by the cantinual passage of

sand and gravel, wasiied over it Irom the talus of

fallen fragments, d, which lies at the f )ot of the clilF

on the beach above. The slow but constant under-

•On the Mincralo;j;y and Geolory of Nnv:\ Scotia. Mem. of

Amer. Acud. of Aria and Sci., vul. i., iS'ew Scried, 1S33. Cam-
bridge, Mass.
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Fig. IG.

Section of the Cliff and Beach at Cape Blomidon,

a, a. Ledgos of son snndstnne exposed nt low water.

h. Red niiirls witli liglit greenish streulc.s, and layers of fibrous gypsum.

e. Cfipping of trap.

d. Talus of blocks and pebbles of trnp, amygdaloid, greenstone, &c.

mining of the perpendicular cliff forming this promon-

tory, round which the powerful currents caused by

llie tide sweep backwards and forwards with prodi-

gious velocity, must satisfy every geologist that the

denudation by which the ledge in question has been

exposed to view is of modern date. Whether the

rocks forming the cliff extended so far as the points

rt, 10, 50, or 100 years ago, I have no means of esti-

mating ; but the exact date and rate of destruction

Fig. 17

Recent furrows on ledge of sandstone at Cape Blomidon.

are immaterial. On this recently formed ledge, I saw

several straight furrows half an inch broad, some of

them very nearly parallel, as a, h, Jig. 17, others di-

verging, as c, the direction of a, h, being N. 35° E.
vol.. H. 14

|.
••
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or corresponding to that of the shore at this pont.

After walking about a quarter of a mile, I found :ino-

ther set of similar furrows, having the same general

direction within five degrees ; 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 hypothesis. When I asked

my guide, a peasant of the neighbourhood, whether

he had ever seen much ice on the spot where we
stood, the heat was so excessive (for wo wrre 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 ran at the rate of 10 miles an

hour, extending in one uninterrupted mass from the

shore where we stood to the opposite coast at Parrs-

borough, and that the icy blocks, heaped on each

other, and frozen together or " packed," at the foot

of Cape Blomidon, were often fifteen feet thick, and

were pushed along when the tide rose, over the sand-

stone ledges. He also stated that fragments of the

" black stone" which fell from the summit of the cliff,

a pile of which, rf, jig. 16, lay at its base, were often

frozen into the ice, and moved along with it. I then

examined these fallen blocks of amygdaloid scattered

round me, and observed in them numerous geodes

coated with quartz crystals. I have no doubt that

the hardness of these gravers, firmly fixed in masses

of ice, which, although only fifteen feet thick, are

often of considerable horizontal extent, have furnished

sufficient pressure and mechanical power to groove

the ledge of soft sandstone.

In Nova Scotia the term " loaded ice " is in
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common use for large sheets of ice several acres in

area, which are sometimes floated off i'rom the rivers

as the tide rises, with sedge and other salt-marsh

plants frozen into their lower surfaces ; also with

mud adhering plentifully to their roots. In our

speculations, therefore, on the carrying power of

ice, we ought always to remember that, besides gravel

and large fragments of rock, it transports with it the

finest mud.

Dr. Harding informed me that the surface of mud-

banks along the estuaries near Wolfville, are oi'ten

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 projecting edges of irregular

masses of packed ice, borne along by the tidal

cuircnt.
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CHAPTER XXIV.

Coal Formation of JS'ova Scotia —Productive Coal Measures.—
Erect Fossil Trees in the Cliffs of the Bay of Fundy— Sec-

tion from Minudie to the South Joggins.— Tin buried Forests,

one above the other.— Connection of upright Trees with Seams

of Coal.— Stigmaria.— Sigi/laria.—Evidence of Rrpenttd

Submergence of dry La7id.— Theory to explain the Evenness

of the Ancient Surface.—Pictou Coal-field.—Bed of Erect

Calamites, compartd to those of St. Etienne, in France.—List

of Sped s of JS'ova Scotia Coal-plants.—Four fifths of these

Fossils identified with European Species.— Carboniferous

Flora of the United States.

Above the granite, clay-slnto, qunrtzito, and Silurian

furmations of" Nova Scotia, there occur, in th..^ north-

ern part of the peninsula, as stated in the last

chnpter, strata referable to the carboniferous gr up,

occupyin;^ very extensive tracts, and resting uncon-

formably on the rocks of the older series. Thev mav
be divided into three formations; the middle one.

comprising the productive coal-measures, agreeing

precisely with those of Europe in their litliological

characters and organic remains; an upper one, com-

posed of sandstone and shale vv^ith fossil plants, but

without coal ; and a lower carboniferous group,

chiefly made up of red sandstone and red marl, with

subordinate beds of gypsum and marine limestone.

In this lower series there are also occasionally some

beds of shale with plants, and some coal-grits, and

thin seams of impure co i.

A varietj'' of opinions have been entertained re-
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spcct'ng llie true a,i:^o nnd j)os;tion of tho last-nicn-

t!oiu;(l or ii:\ p>iferoiis Ibrnialion, vvhicrh lius [nun

geiicriilly j)i\ suinrd to bo uower than tlic coal,—by
somo rclbrn d to the New Red sandstoin^ and cv* n

tlioimht to overlie the coal-measures uneonJormablv.
CD »

Immediately alter my return to England, I commu-
nicated to the Geological Society my opinion; 1st,

that the gypsiferous tormatioii, with its accompany-

ing fossilit'erous limestones, is a true member ol" tiie

Curboniterous group ; 2dly, that its position is below

the productive coal measures.*

I shall now give some account of these middle or

productive coal measures, which contain valuable

seams of bituminous coal, at various places, especially

near Pictou. I was particularly desirous, before I

left England, of examining the numerous fossil trees

alluded t<» by Dr. Gesner as imbedded in an upright

posture at many d.fferent levels in ihe cl ffs of the

South .loggiiiS, near iMinudie. The cliffs belong

to the Ciunbeiland ceal-fi^ !d, on the southern shores

of a branch of the B;iy of Fundy, called the Cliig-

necto Channel, which divides part of New ilirunswiek

from Nova Scotia. The first alliiS on to tlie trees

which 1 have met with, is that published in \f2d by

iMr. Richard Brown, in Ha ly but ton's Nova Scotia,

and he attribuled their fosslisation to the inundatifjn

of the greund en wh ch tho forests stood. 1 felt con-

vinced that, if I could v( rify tho accounts of wh ch I

had read, of the sup rp^sition of so many ditfen nt

tieis of trees, each r pre senling forests which grew in

succession ( n tho same area, one above the other
;

I

• See Proceedings of Geol. Soc, vol. iv., p. 1S4. 1843.

14*
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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 gcuoi.' is dt.ived from vegetables produced

on the spots where the carbonaceous matter is now
St.;red up in tbe earth.

At Wolfvilie I hired a schooner, which soon car-

ried us across the Basin of Mines to Parrsborough.

We had a side wind, and the deck was inclined at

about an angle of 45^, in spite of wh'ch we admired

a splend d view of the coast, and the range of basaltic

rocks which extend from Cape Blomidon to Cape

Spilt. At Parrsborough I was joined by Dr. Gesner,

who had come expressly from New Brunswick to

meet me; and we went together to Minudie, a

thriving v.llnge, where we were hospitably received

by the chief proprietor and owner of the land, and of

many of those fertile flats ofred mud before described,

which hi; has redeemed from the sea.

From Minudie, a range of perpendicular cliffs ex-

tends in a south-westerly direction along the southern

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 sandstone, with some limestone and gypsum, a, b,

fig. 18. The section is then very obscure for about

three miles, or from h to c, the rocks consisting

chirCy of red sandstone and red marl, after which, at

c, blue grits are seen, inclined to the S.S.W. at an

angle of 27°, affording 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 same way,
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and, for the first three mili a which 1 cxninincd, in-

clined nearly nt the same anijle, n{K)n an averagcj

about 24° S.S.W. Within this space, or between d

and g, ail the upright trot's hitherto found occur

;

but tiie same set of strata is still continuous, with a

gradually lessening dip, many miles farther to the

south.

If we assign a thickness of four or five miles to

this regular succession of carboniferous sirata, which,

as I shall afterwards show, must have been or'gin-illy

quite horizontal, our estimate will probably be rather

under than over the mark. For the first mile south

of the grindstones, or from c to d. I ol)serV(;d no coal

in the cliffs, alter which the first of the upri^dit trees

appears at d, at the distance of about six miles from

Minudie. Then followed a scries of conl-bearinij

strata, consisting of white freestone, bituminous shale,

micaceous sandstone, sandy clays, blue shale, and

clays with and without nijduh s of ironstone, all re-

sembling the carboniferous rocks of Europe. They

occupy a range of coast about two miles long, the

vertical height of the cliffs being from 150 to 200

feet ; and about nineteen seams of coal have been

met with, which vary in thickness from two inches

to four feet. At low tide, we had not only tlie ad-

vantage of beholding 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 through which erect trees, or rather the

trunks of trees, placed at right angles to the planes

of stratification, are traceable, have a thickness of

about 2500 feet ; and. no deception can arise from

the repetition of the same beds owing to shifts or
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ri-

faults, the section being imbrokcn, nnd the ro(!k»,

with the (•xc( ptioii of thcir*dip, being qu te undis-

turbed. Tlie first of the upright trees which I s;i\v,

in the strata ^/, lig. 18, is represented in the eidarged

section, fig. 19. IVo part of the «»r!gin:d phuU is pre-

served except the bark, which forms a tube of pnro

bituminous coal, filled wilh sand, clay, and other de-

posits, now forming a sohd internal cylinder wilhont

traces of organic structure. The bark is a (piarter

of nn inch ihck, markt d externally with irregular

longitudinal jidges and furrows, withoiit leafscars,

and there fore not res( mbliiiLr the regular llutings ot"

Sigilhiriie, but agreeing exactly with the description

of those vertical trees which are found at Dixonfold,

on the Bolton railway, of which iMessrs. Ilawkshaw

and Bowman have given an excellent account in the

Proceedings of the Geological Society.* On com-

paring iiVIr. Hawkshaw's drawings of the British

fossils, in the library of the Geological Society, as

well as a specimen of one of the Dixonfold trees pre-

sented by him to their museum, with portions o( tho

bark brou;rht bv me from Aova Scotia, 1 have no

hesitation in declaring them to be identical.

The diameter of the tree, a. b, fig. 19, was fourtceh

inches at the top and sixteen inches at the bottom,

its height five feet eight inches. The strata in the

interior of the tree consisted of a series entirely

d.fferent from those on the outside. Th? lowest of

ihe three outer beds which it traversed consisted of

purpl.sh and blue shale, c, fig. 19, two feet thick,

above which was sand^rtone, d, one foot thick, and

* London, 1639—40; vol. iii,, pp. 139, 270



154 UPRIGHT TREES, S. JOGGINS. Chap. «T1V.

above this clay, e, two feet eight inches. In the

interior, on the other Hand, were nine distinct layers

of d.fTncnt composition: at the bottom, shale four

inches ; then, in the ascending series, sandstone one

foot, shale four inches, sandstone four inches, shale

eleven inches, clay with nodules of ironstone, /,

two inches, pure clay two feet, sandstone three

inches, and, lastly, clay four inches.

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 less

tnrl)id state of the water at the periods when the

trunk decayed nnd became hollow, and according to

the height to which it was prolonged upwards in the

air or water afier it began 1o be imbedded externally

in sediment, and various other accidents. It is not

uncommon to observe in Nova Scotia, as in England,

th;it the layers of mitter in the inside are fewer than

thoso without. Thus, a " pipe" or cylinder of pure

white sandstone, repre.>enting the interior of a fossil

tree, will sometimes intersect numerous alternations

of shale and sandstone. In some of the layers in the

inside of the trunk, a, ft, fii^. 19, and in other trees

in this line of cliffs, I saw leaves of ferns and frasf-

ments of plants which had fallen in together with the

sodimeni

('Ontinuing my survey, I found the second of the

erect trees, e. fig. 18, or rz, fig. 21, separated from the

tirst, or from «, 6, fig. 19, by a considerable mass of

shale and sandstone. This second trunk was about

nine feet in length, traversing various strata, and cut
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off at the top by a layer of clay tvvo feet thick, on

which rested a seam of coal, h, fig. 21, one foot thick.

This coal formed a foundation on which stood two

large trees, c and c?, fig. 21, about five yards apart,

each about two and a half feet in diameter, and four-

teen feet long, both enlarging downwards, and one

of them, d, bulging considerably at the base. The

beds through which they pass consist of shale and

sandstone. The cliff was too precipitous to allow

me to discover any commencement of roots, but the

bottom of the trunks seemed to touch the subjacent

coal. Above these trees were beds of bituminous

shale and clays with Stigmaria, ten feet thick, on

which rested another bed of coal, e, one foot thick,

and this coal supported two trees, /, 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 from

top to bottom, while the other, which was about four-

teen inches in diameter ut the top, enlarged visibly at

the base. The irregular furrows of the bark were

an inch and half one from the other. The tops of

these trees were cut off by a bed of clay, on which

rested the main seam of the South Joggins coal, four

feet thick, above which is another succession of

strata, very similar to those already described, with

occasional thin seams of coal, and with vertical trees

at five or six different levels.

I observed in all at least seventeen of these up-

right trunks, but in no instance did I see any one of

them intersecting a layer of coal, however thin, nor

did 1 find any one of them terminating downwards
in sandstone, but alwavs in coal or shale. Their
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usual height was from six to eight feet, but one which

was more than a hundred feet above the beach, and

which I could not approach to measure, seemed to

be twenty-five feet high, and four feet in diameter,

with a considerable bulge at the base. They all ap-

pear to be of one species, the rugosities on the sur-

face producing the effect of a rudely-fluted column,

and they were placed very accurately at right angles

to the planes of stratification. 1 found num(U'Ous

flattened trunks of large Sigiliarias with thoir flutings

and leaf-scars in the shales, but none of them resem-

bled the erect trees with their irregularly furrowed

exterior.

Stigmarias are abundant in the argillaceous sand-

stones of these coal-measures, often with their leaves

attached, and spreading regularly in all directions

from the stem. It commonly happens here, as in

Europe, that, when this plant occurs in sandstone,

none of its leaf-like processes (or rootlets ?) are at-

tached, but I saw one remarkable exception in strata

of micaceous sandstone, between the ste of the up-

right tree represented in fg. 19 and those given in

fig. 21. The stem was about four inches thick (see

fig. 20), and it traversed o!)liqucly several layers of

fine white micaceous sandstone two feet in vert'cal

thickness. Mr. B nney of Manchester seems now to

have proved that these Stigmaria3 are really the roots

of Sigillaria, by finding them aetunlly proceeding

from the bottoms or stools of the trunks of S'gllaria^

which occur erect in the British coal-measures. We
may therefore conclude that the dome-shaped m;iss

represented by Messrs. Lindley and Hutton in their

Fossil Flora, pi. 31, and figured by Dr. Buckland in
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his Bridgewater 1 realise, pi. 56, vol. ii., was nothing

more or less than a section of the stump of a fossil

Sigillaria, from which the roots extended in all direc-

tions through the ancient soil. It should be remem-

bered that M. Adolphe Brongniart, when he obtained

from Autun the first and only example yet discover-

ed of a Sigillaria exhibiting internal structure, pro-

nounced it to agree so nearly with Stigniaria, that ho

inferred on botanical considerations alone, that both

must belong to the same plant, and that the Stigma-

ria wns probably the root. In some of the specimens

of the latter plant obtained in Nova Scotia, and cut in

thin slices so as to transn/i light, the woody fibre of

the internal cylinder surrounding the axis frr.m which

the pith has disappeared, shows, under tlio microscope,

the vascular tissue, and the fern-lko or scalariform

vessels, which are so conspicuous in European Stig-

maria3. By aid of the s licificd fossil from Autun,

M. Ad. Brongniart has been enabled to demonstrate

that this structure, or the scalariform vessels, so dis-

tinguishing a character of the living Ferns and some

other cryptogamous plants, is united in Sigillaria with

rings of growth peculiar to dicotyledonous trees, so

that we have here, in this extinct genus, a link be-

tween classes of plants standing widely apart from

each other in the arranj^ement of existing veijetables.

I have stated that I counted seventeen upright trees

in the strata of the South .Toggins, and I was assured

by Dr. Gesner, and by residents at iMinudie, that

other nnd d fit?rent individuals were exposed a few

years ago ; the action of the tides of the B;iy of Fun-

dy being so destructive as continually to undermine

and sweep away the whole face of the cl.fls. so that

VOL. II. If)
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a new crop of fossils is laid open to view every tliree

or four years. I saw the erect trees at more than ten

distinct levels, one above the other ; they extend over

a space of two or three miles from north to south,

and more than twice that distance from east to west,

as 1 am inform«?d by Dr. Gesncr, who has explored

the banks of streams intersecting this coal-field. For

the names of Sigillariae, Lepidodendra, Ferns, and

Calamites collected by me in the cl.ffs of the South

Joggins, and in other coal-measures of Nova Scotia,

I 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 sepa-

rated from each other in their "habitations." It ap-

pears that, out of forty-eight species, without enume-

rating the d.fferent kinds of StigmaricB, which agree

perfectly with the varieties found in England, there

are no less than thirty-seven which have been identi-

fied. The greater part of the remaining eleven might

perhaps have been found to agree with known Euro-

pean fossils, had not most of the specimens been in

*,oo imperfect a state to admit of close comparison.

Out of fifty-three species obtained by me from the

soal-fields of the United States (almost all of them

from Pennsylvania, Maryland, and Ohio), I have been

able to identify thirty-five with European fossils,

chiefly species found in Great Britain. Of the re-

aiaining eighteen, only four can be said to be peculiar

forms, the other fourteen being ail closely allied spe-

cies, or geographical representatives of European

coal plants. When it is considered that all the gene-

ra of these fossils ore likewise common to North

America and Europe, we seem entitled to declare,

n
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that so great a degree of uniformity in the flora of

regions equally remote is without parallel, whether in

the more ancient strata or in the geographical d stri-

but'.on of plants, in the present condition of the globe.

Continuing our survey of the cl fls of the South

Joggins, we observe, not far above the uppermost

coal-seams with vertical trees, or, g. Jig. 18, two

strata, A, i, perhaps of freshwater or estuary orig'n,

composed of black calcareo-biluminous shalo, chiefly

made up of compressed shells, of two species of

Modiola and two kinds of Cypris. Above these

beds are innumerable strata ot red sandstone or

shale, without coal seams, and with few or no fossils,

on which it will be unnecessary to dwell.

Many curious conclusions may be deduced from

the facts above enumerated.

1st. The erect position of the trees, and their pc^r-

pendicularity to the planes of stratification, imply

that a thickness of several thousand feet of strata,

now uniformly inclined at an angle of 24°, were

deposited originally in a horizontal position. But

for the existc.ice of the upright trees it might have

been conjectured, that the beds of sand and mud have

been thrown down at first on a sloping bank, as

sometimes happens in the case of gravel and coarse

sand. But, if we are compelled to arsume the ori-

ginal horizontality of beds 2500 feet thick, through

which the erect trees arc dispersed, we cnn hardly

avoid extending the same inference to the greater

part of the strata above and below them. It by no

means follows that a sea four or five mile s deep was

fiUf d up with sand and sediment. On the contrary,

repeated subsidences, such as are required to explain

'A\
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the successive submergence of so many forests which

grew one above the other, may have enabled this

enormous accumulation of strata to have taken place

in a sea of moderate depth.

Secondly. The evidence of the growth of more than

ten forests of fossil trees superimposed one upon the

other prepares us to udmit more willingly the

o|)inion, that the Stigmariu with its root-like processes

was really the root of a terrestrial plant f(>ssil;sed

171 situ. Yet, if we embrace this opinion, it follows

that all the innumerable underclays with Stigmarioe

in North America and Europe, which I have alluded

to at pp. 62 and 84, Vol. I., and p. 15, Vol. II., &c., are

indications of an equal number of soils, whether of

dry land or freshwater marshes, w^hich supported a

growth of timber, and were then submerged. If

this be true, and the conclusion seems inevitable,

the phenomenon of tlie upright trees in Nova Scotia,

marvellous as it may be, shrinks into insignificance

by comparison.

At the same time, it is quite intelligible, that we
should find hundreds of cases where the soil has

remained with the roots fixed in their original matrix

for one instance where the trunk has continued to

stand erect after submergence. Many favourable

circumstances must concur, to allow of such an

exception to the general rule. There must, for

example, be an aljsence of waves and currents of

sufficirnt strength to loosen and overturn the trees,

and the water must be charged with sediment ready

to envelope tlie plants before they have had time to-

tally to decay. I have shown (p. 164, Voi. 1.) that on

the coast of S. Carolina and Georgia the land has sunk

\t
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in modern times, and that buried trees are occasion-

ally found in strata containing shells of recent species.

The formation of low islands of sand off the shore,

breaking the force of the Atlantic, has probably

allowed many of these trees near the mouths of

estuaries to continue erect under water, until they

were silted up and preserved. Similar low islands

and sandbanks skirt nearly the whole of the eastern

coast of the United States, and may assist the

geologist in explaining some of the ])henomena of

the Carboniferous period, especially the manner in

which superficial beds of vegetable matter, as well as

upright trees, escajied the denuding forces.

Thirdly. It has been objected to tho theory which

refers the origin of seams of pure coal to })lan1s

which grew on the exact spaces whore we now find

coal, that the surfaces of ancient continents and

islands ought to undulate like those we now inhabit.

Where, they ask, are the signs of h lis and valleys,

and those river-channels which cut through deltas ?

i iiese apparent dillicultics w 11, I think, be removed,

if we reflect that the fossilisation of successive

forests presupposes both the subsidence of the ground

and the deposition of sediment going on simulta-

neou^:Iy. If so, the accumulation of mud and sand

furnishes us with the levelling power required, and,

had there been extensive denudation capable of pro-

ducing valleys, it could read ly have sw^ept away all

the coal. In regard to ancient rivcr-eourses, th€

late Mr. Buddie often assured mo, that he had in

many places met with them in the coal-fields of the

North of England, and he has given a detailed

account of one which intersected a seam of coal in

15*
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the Forest of Dean. Even in these cases, however,

the general evenness of the surface is immediately

restored by a now sinking of the delta, and the dcp -

s.tion of fresh sediment, so that the succeeding seam

of coal has grown on as perfectly flat a surface ns if

there had been no partial destruction of the beds

below.

If it be objected that, according to the analogy of

recent subterranean movements, some areas ought to

have sunk down at a more rapid rate than others,

produc ng irrogulurilies 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 actual! v not uni-

form. Mr. Bowman has clearly pointed out, that

the wedge-shaped or lenticular masses of sandstone

and shale, 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 again

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,

which unite and become one, if they are followed to

a certain distance in every direct'on.

In our excursion to the fossil trees. Dr. Gesner

and I were joined by several volunteers, some of

whom pep:ir;tted from us on their way home. I

asked a c(4tager, whether he had seen them pass.

He said, that '' a party of Jogginers on horseback
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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 salient

and retiring angles of the cliffs, observing, *' You see

that they jog in and jog out."

The coal-field of Pictou, the only one in Nova
Scotia where a large quantity of the valuable mine-

ral has been worked, lies about a hundred miles to

the eastward of the Cumberland or Minudie coal-

measures. An examnntion of the strata of the

Albion Mines, near Pictou, convinced me that the

coal-bearing ft)rmation there is the equivalent of that

already described, although it may be impossible to

identify the different 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 b( ds of red

sandstone and red marl, with limestone and gypsum

underlying the principal coal-seams, and an enormous

thickness of sandstones and shales, without coal, above

them.

The only spot in the Pictou coal-field where plants

have been observed in an erect position is at Dick-

son's Mills, a mile and a quarter west of Pictou

Here a bed of upright Calamites were discovered by

Mr. J. W. Dawson, with whom I visited the locality.

But the secticn in 1842 was almost entirely con-

cealed by wat 3r. The strata consisted of red and

grey sandstones and shales, with imbedded fern

;!tti'
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leaves, and numerous frnrrments of Calamitcs and

Stcrnbrrgia. The s.indstono in which the upright

Caiamites were enveloped was about ten feet thick,

and all these terminated downwards at the same

level, where the snndstone joined a layer of coarse

grey limestone wiih pebbles. The tops of the

Calnmites were broken off at different heights, where

the grit became coarser. Mr. Dawson states that

he observed in the same bed, in a prostrate pos tion,

a Irpidodcndron, with leaves and lep^dostrobi attached

to its branches.

Since my excursion to Nova Scotia, I have ex-

amined the French coal-field of St. Etienne near

Lyons, where M. Alexandre Brongniart first de-

scribed a great bed of erect Calamites, inclosed in

smdstone, which he believed to have grown where

thev have become fossil. The section of the bc^ds

of which he published a drawing, representing the

erect fossil stems, has been since entirely de-

stroyed by the quarrying away of the sandstone,

but I obtained so much evidence, in 1843, of the

occurrence of various upright trees, Sig'llaria3 and

others, at different levels in the same coal formation,

as to incline me fully to believe ilM. Alex. Biong-

niart's conclusions, and to retract the objections I

formerly urged against his inferences, on the ground

of the d ffercnt heights at which the Calamites

terminated downwards.* This may perhaps be

ex) lained by a slight obliquity in the direction of the

trunks, or a want of p:^rp; ndicularity in the vertical

face of the cliffs to the planes of stratification.

* See Elements of GeoL, vol. ii , p. 137.
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The following list of plants comprises several

species which 1 did not meet with in Nova Scotia,

but which occur in the neighbouring island of Cape

Breton, and were presented, at different times, to

me and to the Geological Socii ty, by Mr. Richard

Brown. For several specimens from Nova Sccjtia

I have been indebted to Mr. J. W. Dawson, of

Pictou, and to Mr. Alison, F.G.S. I 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 Miniidic)

presented to the Geological Society by Mr. Hen-

wood.

In determining the specific characters and names,

I have been principrilly indebted to Mr. Samuel

Woodward, of the Geological Society, who has been

occasionally assisted bv Mr. Monis, and I have re-

ferred, in some points of diflSculty, to M. Adolphe

Brongniart. After the list was completed, it was

revised, as far as relates to the ferns, by Mr. Chas.

Bunbury, some of whose corrections have been

adopted, and his comments cited.

LIST OF FOSSIL PLANTS FROM THE COAL MEASURES OF

NOVA SCOTIA AND CAPE BRETON.

NAMES OF FOSSIL PLANTS.

1. Flabellaria Sternb.

Fragments of large palm-like

2.

leaves, such as are figured by Sterri'

berg under the name ol' Flabellaria,

are common in many British and

Continental localities.

Cyperites Lindl.

Identical with the grass-like

leaves of C. bicarinata, as far as the

specimens admit of comparison.

LOCALITIKS.

Horton BlufT, nea.

Windsor, South Jogf

ins, and Pictou ii

ova Scotia.

Cape Breton.

' i
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8. 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 approximata Brong.

This plant (the Sternbergia of

Brong.) is considered by Mr.
Dawes as the cast of the medullary

cavity of stems of trees. Quarler'

ly Jimrn. G&il. Soc., No. 1, p. 91.

5. AsterophylKtes, allied to A.

tuberculata.

Mr. Binney considers the speci-

men from Sydney to differ from A.

tuberculata, but to be identical With

a species found at Manchester.

6. A. galioides ? Lindl.

British.

7. Sphenophyllum Schlotthei*

mii? Brong.

A common British coal plant, of

which I found only one specimen.

8. Pinnularia capillacea Lindl.

Also British.

0. Lepidophyllum Innceolatum

{Lindley and Hutton) t. 7.

fig. 3, 4.

Also British species.

10. Lepidodendron Rhodianum
Sternberg.

Also British.

11. L. obovatum Sternberg^ t. 6.

f. I ; Lindley and Huttonj

pi. 19, bis.

Also British.

The L. aculeatum which I found

LocALinsa.

Pictoa.

Pictou and South Jog^
gins, Nova Scotia.

Sydney, Cape Breton.

Pictou, Nova Scotia.

Pictou, Nova Scotia;

Sydney, Cape Bre-
ton.

Sydney, Cape Breton.

Pictou, Nova Scotia.

Cape Breton.

Sydney, Cape Breton.
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abundantly associated with this in

the U. S. coal-fieldci appears to Mr.
Woudward not Hpeciticaliy distinct

from L. ubovatum.

12. L. undul.itum Sternberg.

This species, also British, was
found by Mr. Henwod in New
Brunswick.

13. Lepidodcndron elegans (Linrf-

lei/ and Hutton.)

Extremely common in the coal-

fields of Nova Scotia down to the

lower or gypsiforous coal-measures.

14. L. gracilc ?

Also a British species.

15. L. (new species.)

Not known in Europe or else-

where ; the specimen is in the Mu-
seum of the Geol. Society.

16. L. In the same fissured state

as L. or natissimum, figured

by Brongniart.

17. Lycopodites? selaginoides

(Lepidodcndron selaginoi-

des Sternberg).

Common in the British and Bohe-
mian coal-measures.

18. Lepidostrobus.

I met with no species myself in

Nova Scotia, but Mr. Dawson has

observed it associated as in Europe
with Lepidodendron.

19. Sigillaria SauUii Brong. pi.

151.

A. British species found at Man-
chester.

LOOAUTIBS.

Batharst, New Bruns-
wick.

Horton and Windsor,

Nova Scotia ; Syd-

ney, Cape Breton.

Soiith Joggins, Nova
Scotia; Cape Bre-

ton.

Cape Breton.

South Joggins, Nova
Scotia.

Cape Breton.

Pictou, Nova Scotia.

Windsor, Nova Scotitj

Sydney, C. B.

* fi
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NAMKS OF FOSSIL, PLANTS.

20. S. allied to S. Schlotthermii

Brong. pi. 152, fig. 4.

21. S. scutellata Brong. pi. 163,

fig. 3.

Also British.

Qucrre. Same as S. undulata of

Sternberg, tab. 15.

22. Sigillaria reniformis Brong.
pi. 142. Lindley & H. pi.

57 and 71.

This British species I have ob-

tained from Cape Breton in a decor-

ticated state, and i'ound it common,
with its bark, at Froslburg in Mary-
land.

23. S. organum Lindley & H.
t. 70. Syriogodcndron ?

Brong.
A British species.

24. Lyginodendron.
1 tound various fluted stems with-

out scars in tiie louver coal forma-

tion near Wmdsor, and elsewiicre

in Nova Scotia. Perhaps these fos-

sils may be only lower portions of

the stems of Sigillariae, in which
the scars are obliterated by age and
growth.

25. Stigmnria ficoidcs, and m.-

inerous variet'CiS.

These seem to agree well with

the different British kinds, probiibly

the roots of distinct species of Si-

gillaria.

26. Neuropteris cordata, Brongn.
})1. 04, f. 5. Lindley and
Hutlon^ 41.

Extremely common in the middle

LOCALITIES.

South Joggins, Nova
Scotia.

South Joggins, Nova
Scotia.

Sydney, Cape Breton.

Sydney, Cape Breton.

Nova Scotia, passim.

Dickson's MiIl,Pictou,

Nova Scotia, and
Cape Bretou.
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NAMES OF FOSSIL PLANTS.

or productive coal-measures of Nova
Scotia ; also British.

27. N. angustifolia, Brongn. t. 61,

f. 3, 4.

Also British.

28. Neuropteris flexuosa Brongn.
t. 65, f. 2.

The most abundant fern in the

coal-measures of Nova Scotia, the

U. S., and Europe. Also British.

29. N. acutitblia ? allied to Odon-
topteris minor Brongn. t.

77.

30. Cyclopteris dilatata? Lind-

ley and Hutlon. See Neu-
ropteris ingens, t. 91, A.

Quaere, if variety of N. cordata.

The only indication of a Cyclopte-

ris which I have met with in Nova
Scotia. 1 found the same species

at Pomeroy Ohio.

31. Pecopteris muricata iJroTio'Ti.

pi. 95 & 97.

Perfectly identical with common
British specimens.

32. P. abbreviata Brongn. pi.

115.

Common British species,

33. P. arborescens Brongn, pi.

102.

Also British.

34. P. lonchitlca Brongn. pf. 84.

The most characteristic British

species of Pecopteris in the coal-

measures.

LOCALITIES.

Cape Breton.

Cape Breton.

Sydney, Cape Breton.

Sydney, Cape Breton.

South Joggins, and
Dickson's Mill, Pic-

tou ; also Bathurst,

New Brunswick.

Cape Breton.

Cape Breton.

South Joggins, Nov«
Scotia.
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IffAMES or FOSmi, PLANTS.

85. P. pteroides Brongn. pi. 99.

f. 1.

Also British.

36. Pecopteris oequalis Brongn.
Also British.

37. P.

A remarkable species, with ana-
stomozin^ veins, resembling in this

respect tne P. Defrancii of Bron-
gniart. Mr. Charles Bunbury ob-

serves respecting this species, that
" its venation is completely reticu-

lated, the midrib evanescent," and
" it would form the type of a new
genus, standing in the same rela-

tion to Lonchopteris as Neuropteris
does to Pecopteris."

38. P. Sillimanni ?. Brongn. pi.

96, f. 5.

A single pinna, collected by Mr.
lienwood.

89. P. villosa Brongn. pi. 104,

f. 3.

Also British.

40. P. Serlii Brongn. pi. 85.

Also Britis'..

Calamite^.

The specimens of this genus
scarcely afford satisfactory specific

characters to the botanist, but all

the Nova Scotia fossils agree with
common European forms from the
coal-measures.

41. C. caDnaeformis Schlot.

42. C. Suckowii Brongn.

i.ocAi:.mKii.

Bathurst, New Bruns-
wick.

Cape Breton.

Sydney, Cape Breton.

Bathurst, New Bruns-
wick.

Dickson's Mill, Nova
Scotia.

Sydney, Cape Breton.

South Joggins, Nova
Scotia, and Cape
Breton.

South Joggins, Nova
Scotia.
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NAMES OF rOSSIl. PLANTS.

43. C. approximatus Artis.

44. C. arcnacGUs ? Jceger,

45. C. Stcinhaueri Brongn.

40. C. dubius Brongn.

47. C. nodosus Schlot.

49. C. Cistii Brongn.
Also Britifih.

»

LOCALITIES.

Cape Breton. Nova
Scotia.

Nova Scotia.

South Joggins, Nova
Scotia.

Sydney, Cape Breton.

Pictou, and South Jog-

gins, Nova Scotia.

Sydney, Cape Breton.

sl'il'
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CHAPTER XXV.

Lower Carboniferous or Gt/psiferoua Formation o/JVova Scotia.

— W/)T/ formerly considered as neiver than the productive

Coal.—Dettrminatioti of its true Jige.— Sections near IVindsor.

—Supposed Reptilian Footsteps.— Section on the Shubena-

cadie.— Large Masses of Gtfpsvm. — Their Origin.— Volcanic

Action contemporaneous unth jYi.va Scotia Coal Measures.—
Limestone with Marine Shells — Table of Organic Remains

of the Carboniferous Limestone of J\''ova Scotia and Island of

Cape Breton.

The productive coal-mcasnrcs near Minudio, de-

scribrd in the last cliaptor, may he regarded as the

m'dJle of the carb;.Miifjrous sw-ries of Nova Scotiti

;

while the strata above th m, incluiling' the beds wi:li

Modiohi, h, i (fig. 19, p. 151), and the sandston' s and

shales farther to the south, in the same reg on, to-

gether with a correspond ng Sf^r^es near P.ctou. and

the Ijvver sandstone of Prince Edward's Island, as-

certained by Mr. Dawson to contain coal-plants, may
be all classad as the Upper Carbonilemus divis on, in

which no seams of coal have yet been found. Lastly,

we may regard an enormous mass of red and brown

sandstones and red marls, the lower portions of which

include beds of gypsum, and limestones charged with

marine shells and corals, as the Lovver Carboniferous

or gypsiforous series. In ths division grits and

shales, with some true coal p'ants 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, I believe,
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from its resemblance to the gypsilerous rod marls

above the coal in Europe, as the uppermost Ioi'uki-

tion in Nova Scotia. Mr. LoLjan, in his first brief

excursion in 1841 to the Windsor district, where the

beds are greatly disturbed, iiad little more than time

to collect some of the most abundant fuss is ; and

these, when submitted to several able palaiontdogists

(to M. de Verneuil among others), were thought to

confirm the opinion jircviously entertained, that the

strata were newer than tlie coal. That geoligists

siiould at fn st have arrived at this result will surprise

no one who is aware liow many of the fossils of our

Mugnesian limestone and coal resemble each other,

or who studies ihe list given at p. 218, in wh'ch seve-

ral species both of shells and corals froin Nova Scotia,

identical or closely allied to well-known Permian or

Magnesian limestone forms, are enuinerated. By
these considerrxt'oiis my friend Mr. Muichison was

induced, in his Anniversary Ad Iress t ) the Geolo-

gical Society of Lendon, in 184J3. to pnmounce the

gyps.ferous roeks of Nova Scnt'a as the equivafnts

in age of the Permian gioup of Russia. My first in-

sj)ectit'n ol'the cor.ntiy near Windsor, f llowed by an

examinat on of the cl ffs near M.nud.e, described in

the last Chapter, led me to an opposite view, strc^ngth-

ened by discussions with Mr. Richard Brf>vvn ot" Syd-

ney, and Mr. J. W. Dawson of Pictou, with whom I

exjilored the cliffs of the Eist River, south of the Al-

b on Mines, near Pictou I then exam nc d wi;h care,

in couipmy with Messrs. D iwson and Duncan, the

fine section laid open in the el flis of the Shubenacidie,

a river which intersects Nova Scotia from south to

north, cutting through the gvpsiferous strata for a
16*

m

'hi >
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distance of twenty miles, Lastly, I had an opportu-

nity of studying at my leisure in London the fcssils

collected from various localities, and I had then no

lunger any hesitation in announcing to the Geological

Society my conviction, that the gypsiferous strata

were older than the productive coal-measures, whether

of the South Joggins or of Pictou. I also stated at

liie same tune my opinion that I considered them as

constituting a lower member of the Carboniferous

group, containing fossil plants of the coal, with shells

and corals of the carboniferous limestone.

Mr. Richard Brown, after our meeting at the Al-

bion Mines in 1842, kindly undertook, at my request,

to make a re-examination of part of Cape 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 " to confirm

my views as to the relative age of the coal and gyp-
sum,'' and that the gypsiferous strata of Cape Breton,

agreeing in character with those of Nova Scotia,

were inferior in position to the productive coal-meas-

ures of Sydney. Mr. Dawson also, soon after my
vii'.it, published several memoirs on the neighbour-

hood of Pictou and the northern parts of Nova Sco-

tia, in which he adopted and extended the same views.

VIr. Logan, after seeing my fossils and sections, and

examining in 1844 the cliffs near Minudie, and at the

South Joggins, which he had not seen on his first visit

to Nova Scotia, communicated to me his opinion that

the gypsum and accompanying n.arine limestones (In

which he found several of the characteristic fossils of

* See " Quarterly Journal of the Geological Society of London,"
No. I., p. 33.
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Windsor), and the red snndstoncs near Minudie, were

older than the productive coal-measures. Dr. Ges-

ncr, however, h:is not abandoned the opinion at which

lie had previously arrived on this point, having re-

cently, in a letter addressed to the President of the

Geological Society, and read May, 1845, declared

his belief that the true order of superposition is not

as I have represented it, and that other geologists

have been mish d by me.

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 theii

outcrop was always nearer to the region occupied by

the older rocks, whether Silurian or Metamorphic.

Thus, for example, if we pass from the granitic moun-

tains and older slates of the Cobequid Hills to the

coal of the South Jogging, we find the gypsum vtid

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 Me-
moir above cited, that the same arrangement holds

good in Cape Breton. Second!} ihe regular dip of

all the beds seen near Minudie (see section above,

p. 151) would carry the strata to which the limestone

and gypsum are subordinate under the workable coal

of the South Joggins. Thirdly, geologists before and

since my visit, who have carefully examined the East
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River, south of Pictou, includjii,^ Mr. LDCfin, iire

agreed that tlio sandstones and marine limostoutts,

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

corals obtained by me in the limestones near Wind-

sor, or in those of the Shubenaciadie, accompanying

the principal masses of g) psum. Fourthly, both in

the Windsor district, and on the Shubenacadie, I

found an intimate association between strata contain-

ing mountain limestone fossils, masses of gypsum,

and coal grits, with Sigillaria and Lepidodendroriy

but no seams of pure coal in this part of the scries.

Fifthly, I observed that, in the Pictou region, as well

as at the South Joggins, the strata which I class with

Mr. Dawson as the Upper coal-measures, although

several thousand feet thick, and respecting the posi-

tion of which above the productive coal there is no

question, contain no marine limestones, or great

masses of gypsum. Sixthly, there is a formation of

unconformable red sandstone without fossils, wh.ch

appears on the Salmon River six miles above Truro,

lying on the edges 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

formations, I may cite, in addition to the Minndieand

East River sections already adverted to, the structure

of the first countrv which I observed near Windsor.

I saw, for example, the gypsum near the Halifax Road

almost in contact with the old slates of t!ie Ardoiso
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Hills, and nftorw.'irds trncc d the gypsiibrous hculs of

the Saint Croix llivor up to iIum* junction with the

older slates. I also found, in goini,^ southwards I'mm

Windsor to a small trihiitarv of the Avon, on \vliici»

is situated Snides Mill, that the iryps'fcrons series in-

closes, belbre its junction witii the older rocks, coarse

sandstones with a seam of impure coal two inches

thick, also clay-iron-stono, and shiiles with Lep'ulo-

dendrnn ek^ans, but no strata resembling the pro

ductive coal-measures.

I consider the inclined and bent rocks near the

town of Windsor, consisting of soft red, yellow, and

purple marls, with conf( 'rnable beds of limestone and

gypsum, as higher in the scries than the coal-grits

above mentioned. In some of these limestont s of

Windsor, one of which having an oolitic texture oc-

curs near the bridge, and another on the I'arm of

Belvidcre on the Avon, the following fossils occur,

Terehratula sufflata, T. elongata, two otfier species

of Terehratula, Froducta Martini, P. Li/elH (De Vcr-

neuil) Pecten plicatus, Avicula, Modiola, allii d to M.
Pallasi, Cirrus spiralis, Euomphalus Iccjis, Natica,

Fenestella memhranacea, and Ceriopora sponf^ites,

almost all of which I afterwards found on the Shube-

nacadie, and some of them on the Debert River near

Truro, associated with gypsum, also in strnta on the

East River, decidedly lower than the productive coal-

measures.

I consider the h'ghly-inclined and curved strata of

Horton Bluff, near Windsor, as affording another fine

section of the Lower Cnrbonifcrous scries associated

with the gypsum. In the cliffs here I Ibund Lcpido-

dendra, and other coal plants, and scales of fish of the

lilr
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genera llol'tptichius and J'akoniscus, both of them

eommon to the Engl sh coal-nioasurcs. Mr. Logan

(l( tof'tcd in the same strata masses of concretionarv

limestone, which I had overlooked, and which are

interesting, as th(?y contain the Terehratula elnngata^

AcUnla^ and other marine f.)ssils identical with those

of VV.ndsor. He also found, in one of the ripplo-

m irked slabs of Horlon what appear to be the im*

pressions of the Ibotsteps of an animal, perhaps a

lleptiiian, having five claws. Th( re are two of these

tracks, and they resemble considerably some foot-

prints in the New Red sandstone ol England, but, as

they arc on a stratum containing fucoids, and are not

very shnrp in their oullinis like tracks formed above

water, and as there is no SL-ries of them, Mr. Owen
docs not feel himself ent tied to decide positively on

their reptilian character.* iMr. Dawson has also

found impressions resembling trifid footsteps in several

parts of the carboniferous scries of Nova Scotia, in

ripple-marked sandstones, so sharp as to imply that

they were not made above water ; but I have not

yet been able to decide that any of them belong to

vertebrate animals.

The irypsiferous strata arc best disclosed in the

cliffs which bound the estuary of the Shubenacadie,

for a distance of about 14 mdes from north to south,

or between Fort Ellis and the mouth of the river,

where they are several thousand feet in thickness.

* Dr. A. King has lately published an account in the Proceedings

of the Academy of Natural Science of Philadelphia, Nov., 1S44,

of footsteps, referable, some of them to birds, others to batrachian

reptiles, from the true carboniferous strata of Westmoreland county,

Pennsylvania.

—

SUliman'a Journal, vol. xlviii, p. 343 1S45
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The rapid tides of the Bay of Fundy continually un-

dermine and svve( p away the fallen detritus at the

base of these cLfl's, otherwise the section would soon

bo obscured, so rapid is the disintegration of the soft

red marls, with wliich the gypsum and fossiliferous

limestones are interstralificd. The general strike of

the beds on the Shubenacadie, as at Windsor, is nearly

east and west, the strata seeming to have been first

folded into numerous parallel wrinkles, running

east and west, and then part of these folds tilted at

considerable angles, sometimes towards the east, and

sometimes to the west, while the rocks were fissured

in the d.rection of thtir strike, and shifted vertically.

By such complicated movements the strata have

been thrown into the greatt si 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 cliff,

and has been followed continuously east and west

for 12 miles through the country. Below it are al-

ternations of anhydrous gypsum with yellow shale

and bituminous limestone. Among the dislocated

strata which alternate with the gypsiferous series,

are three masses consisting of coal-grit, shale with

lepidodendra, and red sandstone, which I refer to the

same formation. In five cases where Mr. Dawson
and I traced the junction of these sandstones 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 I do not believe that the gypsum has filled rents,

for it has all the appearance of having been an origi-

nal and intregral part of the stratified series, formed





^ ^^^

W^"^"
V' ^

IMAGE EVALUATION
TEST TARGET (MT-3)

1.0

I.I

|5o ^^ H^B
1^ IM 12.2

llll^
iy4

|1.25 IMi^

« — ^ 6"

vl v:

7

>^

RiotDgraphic

Sciences
Corporation

23 \MEST MAIN STREET

WEBSTER, N.Y. 14580

(716)872-4503

^^3
'^:#%'^^^ '̂9>"





180 ORIGIN OP GYPSUM. Chap, xxv

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

are intimately associated with the gypsum, and yet

have undergone no alteration. I saw nowhere any

passage from the one to the other even at points

where the gypsum and limestone alternate. On the

other hand, there are abundant proofs in various parts

of Nova Scotia of the intrusion of trappean rocks of

contemporaneous origin with the lower carboniferous

strata, so that I have little doubt that the producti<,n

of gypsum in the carboniferous sea was intjnatcly

connected with volcanic action, whether in the f jrin

ofheated vapours (or stufas), or of hot mineral springs,

or any other kind ofagency accompanying submaiine

igneous eruptions. To the influence of thrse latter I

also ascribe the remarkable mineralogical difference

between the inferior carboniferous rocks of Nova
Scotia and those of the coal-fields of the United

States, which are free from trappean rocks.

The gypsum of Nova Scotia when burnt is used

for manure, and is shipped in great quantities for the

United States. There are many indications of me-

talliferous ores in the rocks of the Shubenacadie, and

the neighbouring districts, and among other places, I

observed near the mouth of the river and on its left

bank, a limestone called the Black Rock, containing

disseminated crystals of galena with one of magne-

sia, copper, lead and cobalt.

The limestones containing marine shells on the

Shubenacadie occur, 1st, at a place north of Rose's
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Point, about 7^ miles above the mouth of the river;

2dly, at the point called Anthony's Nose, nearly op-

posite, in both pkices near bods of gypsum ; 3dly, at

Admiral's rock, four miles higher up the river, on its

left or western bank. One dark bed in the latter lo-

cality 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 , wliilo in other beds

Productae are very abundant. The greater number

of species are common to the different limestones of

the Shubenacadie, the district round Windsor and

that of Brookficld, a locality eifj^ht or nine miles to the

east of Anthony's Nose, and probably in the strike of

that fossilifcrous rock. For a set ot fossils from the

place last mentioned, enumerated in the list at p »ge

183, 1 was indebted to Mr. Duncan, of Truro. The
limestone of Gay's River, having many shells in com-

mon.with the above-mentioned rocks, occurs near the

outcrop of the gypsiferous formation, eight miles

south of Fort Ellis, where the Shubenacadie section

above alluded to terminates, and near which older

formations make their appearance.

In addition to the places above-mentioned, I also

discovered during: my tour with Mr. Dawson, to

whose active op 'rations I was much indebted, a scries

of strata below the bridge on the Debert River, thir-

teen miles east of Truro, consisting of highly-inclined

beds of red limestone and black shUy limestone, red

sandstone, and red marl, in which a large number of

the Windsor shells occurred, together with some

small bivalves, and a fragment of a Limulus, or a

genus intermediate between Limulus and Trilobite

VOL. II. 17
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rescmbrng that of the coal-measuros of Colebrook

Dale, fi;'ur( d bv Mr. Prestwicli. We also saw beds

s'm.lar to the above in the district of Onslow, about

twtlve miles N. E. of the Debcrt River bridge, where

there is mIso a black slaty limestone, with similar

small bvalvc shells in it.

The annexed Table will show in one view the

fossils of the various localities of the gypsif.rous

limestone of Nova Scotia, together with a few others

from Cape Breton, decidedly of the same formation,

wh.ch I received Ircm Mr. Richard Brown and Mr
James Dawson. Mention is made in the Table of

the geological position, when known, of the same

species in other countries. I am indebted to M. de

Verneuil for the determination of the greater part of

the shells. On considering this Table we shall not

hesitate to pronounce the gypsiferous formation of

Nova Scotia to be a member of the carboniferous

group, instead of the triassic or magntsian lime-

stone formation, to both of which it had been seve-

rally conjectured to belong. The presence of the

genera Orthoceras, represented by two species, the

Nautilus and Conularia, the Limulus or Trilobite, and

the Cyathophyllum are opposed to the opinion that

the beds are newer than the coal. The following

species are either identical or scarcely distinguish-

able from well known mountain limestone fossils

;

Knomphalus lasvis, Pileopsis vetustus, Pecten plicatus,

Isocardia unioniformis, Phil. Producta Martini, P.

Scotica ? The Ceriopora spongiles also occurs in

the mountain limestone in Ireland ; and the coral

which has been compared to Retepora Jlustracea of

the magnesian limestone is not the same, but more
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nearly allied to, if not idii.tical with Fenrstclhi n^.cm-

branacea of the rnount.iin iimi stone, according to

Mr. E. Forbes. The abundance of this coral ar. 1

three shells, namely, Terehratula elovgata, Modiola

allied to M, Fallusi, and Avicula antiqua, brougl t by

Mr. Logan from Windsor, first led to the prcsumjti* n

that the gypsiicrous beds were newer than conl ;

but M. de Verncuil now informs me that T. elongata

has also been found in the mountain lime sti nc of

Yorkshire. The other genera mentioned in the

Table accord well with the Carboniferous fuana, a

result which we might expect from the association

before mentioned of the Gypsifcrous maiine Lime-

stone with sandstone and shales, containing L( pido-

dendrcn elcgans. It will be seen that the agreement

of species from various and often distant localitit s is

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

GYPSIFEUOUS FORMATION OF NOVA SCOTIA AND

CAPE BRETON.

if

i;

NAMES OF FOSSILS.

1. Trilobite or Limulus.

2. Cypris or Cytherina.

8. C . Second species.

4. Nautilus.

Allied to N. Leplayi, Demidotf,

LOCALITIES.

Debert River, near
Truro.

South Joggins and
PictoUjNova Scotia.

South Joggins.

Brookfield, Nova Sco-

tia.
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NAME OF FOSSILS,

and to N. bidorpatus., Fischer.

(Oryctol. of Warsaw.) A fossil

of the Mountain Limestone of

Europe.

5. Cyrtocoras.

A genus not known above the

coal.

6. Orthoceras.

Analogous to O. Gesneri, Mar-
tin, with longitudimil stria3, and
with the syphon between the centre

and the border.

7. O .

Second species. Larger and dif-

ferent, but specimens imperfect.

8. Conularia.

New species, distinct from C.

quadrisculate, by size, distance of

striae, and other characters.

9. Littorina ?

Analogous to a Permian species.

10. Cirrus spiralis (or C. rotun-

datus ?)

11. Enomphalus la3vis.

A fogsil also of the Devonian
and Carboniferous formations of

the Eiffel.

12. Natica.

New species, like N. plicistria,

but smaller ; found also by De
Verneuil in the Permian rocks of

Russia.

13. Cypricardia.

New species, (aff. C. transversa)

fossil in the mountain limestone of

B<;lgium.

LOCALITIES.

Windsor,Nova Scotil^

Brookfield.

Windsor.

Brookfield. and Gut of

Canso, Cape Breton.

Gay's River.

Windsor.

Windsor.

Windsor and Gay's
River, Nova Scotia.

Windsor.
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NAME OF FOSSILS.

14. Isocardia unionilbrmis Phil.

A shell of the carboniferous

limestone.

15. Cnrdiomorpha Archiacana.

Found in the coal of Belgium.

IG. Bivalve.

Numerous impressions, genus not

determinable, common to several

localities.

17. CucuUfEa.

New species (afF. C. obtusa

PUl)

18. Modiola (afl'. M. Pallasi).

Like one in Permian formation

of Russia.

19. M. A second species.

20. Avieula antiqua MunsL
In Zechstein of Europe.

21. A .

New species allied to the pre-

ceding, but more gibbous.

22. A .

With forty-five narrow ribs.

23. A
24 & 25. A.

Two other species.

26. Pecten plicatus.

Or very analogous.

27. P (or Aviculj).

Smooth.

28. P

LOCALITIES.

Brooklield.

Windsor.

Debcrt River and On-
slow District, Nova
Scotia.

Windsor.

Windsor, Brookfield,

and Gay's River.

Gay's River.

The Shubonacadie and

Gay's River.

Gay's River.

Debert River.

Debert River.

Windsor.

Windsor, Brookfield,

and Shubenacadie.

Debert River.

Brookfield.

New species.
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XAME OF FOSSILS.

29. P
New species, nllicfl to P. pra-

nosus, found in the carboniferous

limestone.

30. Terebratula clr)n2rata ScliloL

Occurs in the Zcchsfein in En-
rope, and in the mountain limestone
of Yorkshire.

31. T. sLimatn.

(, uixrc. Gibbors variety of pre-

ceding^, De Verneuil.

32. T .

Small, like T. diodonta with
sinus.

33. T
With one fold in the sinus.

34. T .

New Species.

35. Terebratula.

New species, with sinus reaching
very nearly to the beak, very like

one described by Von Bnch, as T.
canidea.

36. Spirifcr glaber.

Fossil of mountain limestone and
Zechstein of Europe.

37. S. oristatus ?

Fossil of English magnesian
limestone.

38. S. Minimus Sow.

Or new species ? A fossil of the

Permian of Russia.

39. S. octoplicatus.
Silurian of Europe 7

LOCALITIES.

Shubenacadie.

Windsor, Brookfield,

Sliubenacarh'e, Gay's
River, Dobert Ri-

ver, and Cape Rie-
ton.

Windsor, Brookfield,

Shubenacadie, and
Debert River.

Debert River.

Windsor and Shube*
nacadie.

Windsor.

Brookfield.

East River of Pictou,

and Cape Breton.

Windsor.

Windsor, Brookfield,

Shubenacadie, and
Debert River.

Windsor.
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NAMES or FOSSILS.

40. Producta Martini.

A fossil of the mountain lime-

stone of Europe.

41. P. concinna, Sow,
Or allied Species ; carboniferous

limestone of Europe.

42. P. Lyeili, De Verneuil.

Shell with fii^e striae, and with
long and slender tubes, the most
characteristic fossil of the lower
carboniferous for.nation.

43. Producta Scotica.

Smaller than European, if iden-

tical ; carboniferous limestone, Eu-
rope.

44. P. Spinosa Sow,
Queers. Var. of P. Martini. Car-

boniferous limestone, Europe.

45. P. antiquata de Koninck.
Coal-measures, Europe.

46. Encrinus.

47. Fcnestella membranacea ?

(Retepora membranacea,
Phil.)

Carboniferous limestone, Eu-
rope.

48. Ceriopa spongites, Goldfuss.

(pi. 64.)

Eiffel, Silurian, and mountain
limestone, Ireland.

4^. Favosites ramosa ?

50. Cyathophyllum.

LOCALITIES.

Windsor, Brookfield,

Shubenacadie, East

River ot Pictou,and
Cape Breton.

Cape Breton.

Windsor, Horton Bluff,

Sh ubenacadie, Gay 's

River, Debert Riv-

er, Minudie, and
Cape Breton.

Windsor, Brookfield,

Shubenacadie, East

River of Pictou, and
Cape Breton.

Cape Breton.

Brookfield.

Shubenacadie, and
East River, Pictou.

Windsor, Brookfieldi

the Shubenacadie*

and East Riven
Pictou.

• indsor and Brook-
field.

Shubenacadie.

Cape Breton.
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CHAPTER XXVI.

Progress and Resources of J\''ova Scotia.—Highland Setfler$,-

Tiinber Duties —Cobequid IIUls.— Conflagration of Forests.-^

Albion Mines.—Humming Birds.—Estuary of the Shuhen-

acnilie.— Stakes cut by Beavers.—Promotion of Science.—
Social Equality.—A'ova Scotians " going home."—Return to

England.

The day after my arrival in Nova Scotia, a fellow-

passenger in the coach from Halifax to Windsor, a

native of the country, and who, from small bcgin-

n ngs, had acquired a large fortune, bore testimony

to the rapid strides which the province h:id m:ide,

with n liis recoliect.on, by deploring the universal

increuse of luxury. He spoke of ihe superior sim-

plicity of mannc rs in his young( r days, when the

wives and daughters of firmers were accustomed to

ride to church, each on horseback beh nd their hus-

bands and fathers, whereas now they were not con-

tent unless they could ride there in their own car-

riage.

In spite of the Inrge extent of barren and silioeous

soil in the south, ar.d, what is a more serious evil,

those seven or C'ght months of frost and snow which

crowd the labours of the agriculturist into so brief a

sons n, the resources of this province arc extremely

great. They have magnificent harbours and fine

navigable estuaries, large areas of the richest soil

gained from the sea, vast supplies of coal and gypsum,

and abundance of timber.
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Not n. few of the most intelliij^cnt and tliiivinir in-

hnbitanls arc descended from luyaLsts, who lied from

the United States at the time ot" the dechiration of

independence. The picture they drew of ihe sta-

tionary condition, want of cleanly iiabits, and igno-

rance of some of the Highland settlers, in parts of

Nova Scotia and Cape Breton, was discouraging,

and of;en so highly coloured as to be very amusing.

They were described to me as cropping the newly

cleared ground year after year wiihout manuring it,

till the dung of their horses and cattle accutnulutcd

round their doors, and became, even to them, an in-

tolerable nuisance. They accrd ngly pulh d down
their log-cabins and removed them to a distance, till

several of their more knowing neighbours ofLred to

cart away the dung for a small remuneration. After

a time, when the Highlanders perceived the use to

which the manure was put, they required those who
removed it to execute the task gratuitously ; and my
informants thought that the idea might poj-s bly

occur to some of the next g< neration of aj)plying the

material to their own fi( Ids. /^--^

I heard frequent discussions on the present state

of the timber duties both here and in (Janada, and

great was my surprise to find the majority of the

small proprietors, or that class in whose prosperity

and success the strength of a new colony consists,

regretting that the mother country had legislated so

much in their fjivour. They said that a few large

capitalists and shipowners amassed considerable for-

tunes (some of them, h<nvever. h sing them affain by

over-speculation), and that the pohlical influence of a

few such merchants was naturally greater than that of

;.^

I 1
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a fiost of small farmers, who could ncvor so rfT'ctivcly

plead their cause to the Government. But, on the

other hand, the labourers cn^n«ifed dur^nij the severe

winter, at high p:iy, to fell and transp )rt the timber to

the coast, became invariably a drunken and improvi-

dent set. Another serious mischief accrued to the

colonv from this traffic: as olten as the new settlers

reached the tracts from which th(} wood had been re-

moved, they found, instead of a cleared region, ready

for cultivation, a dense copsewo )d or vigorous under-

growth of young trees, far more expensive to deal

with than the original forest, and, what was worse, all

the best kinds of timber, fit for farm buildings and

other uses, had been taken away, having been care-

fully selected for exportation to Great Britain. So

that, while the English arc submitting to pay an en-

hanced price for timber inferior in quality to that of

Norway, the majority of the colonists, for whom the

sacrifices are made, feel no gratitude for the boon.

On the contrary, they complain of a monopoly 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 iMinudie, I went by Amherst to the

Cobequid Hills, the nucleus of which consists of gra-

nite. Their outline, though rounded and not pictu-

resque, formed a striking contrast to that of the low,

long, flat-topped and uniform ridges, with straight

intervening valleys, into which the Cumberland coal-

field near iMinudie is divided. On the highest part

of the Cobequid Hills, we crossed a fine wild forest

covering the granite, and then, on the southern flanks

of those hills, I observed clay-slate cut through by



Chap zxvi. HUMMINr; BIRDS. 101

trap dikes. Wo then wont by Londonderry to

Truro at the head of the Bay of Fundy, mid fiorn

thence took places for Pictou in an open lour-wheeled

vehicle, here termed a wagon, wh.eh carried the

mail. The roiid was cut tlirough an endless Ibrest of

fir-wood, parts of whi(!h had lately sufienMl much by

conflagrations. Thesc^ fires often 8[)read for leagues

in the summer season, and cause great devastation.

The more resinous species of fir, when tli(;y have

been heated by the burning of the surrounding

timber, blaze up suddenly when the fire at last

reaches them, and are enveloped from top to bottom

in brilliant flames, presenting in the night a most

splendid spectacle.

I had arranged with Captain Bayfield, whom I had

not seen for many years, that we should meet at Pic-

tou, and the day after my arrival there, his surveying

ship, the Gulnare, sailed into the harbour. I spent a

day on board that vessel, and we then visited together

the Albion Mines, from whence coal is conveyed by

a railway to the estuary of the East River, and there

shipped. Mr. Richard Brown, whose able co-opera-

tion in my geological inquiries I have before acknow-

ledged, had come from Cape Breton to meet me, and

with him and Mr. Dawson I examiird the cliflfs of

the East River, accompanied by the superintendent

of the Albion Mines, Mr. Poole, at whose house we
were most kindly received. Here, during a week of

intense heat, in the beginning of August (1842), I was

frequently amused by watching the humming-birds,

being able to approach unperceivcd, by aid of a Ve-

netian blind, to within a few inches of them, while

they were on the wing. They remained for many
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secoijtfs poised in the air, while sucking the flowers

of several climbers trailed to the wall on the outside

of the window, and in this position the head and body

appeared motionless, brilliant with green and gold

plumage, and the wings invisible, owing to the ra-

pidity of their motion. The sound was somewhat

like that of our humming hawk-moths or sph'Tres,

but louder. When they darted away, they seemed

to emit a flash of bright colour. Following them

into the garden, I sometimes saw them perched upon

the dry stakes on which peas were trained, and there

plume themselves. It is wonderful to reflect on the

migrating inst.nct which leads these minute creatures

from the distant Gulf of Florida to a country buried

constantly under deep snow for seven or eight months

in the year.

Alter leaving Pictou, I made an expedition with

Mr. Dawson to the Shubenacadie (sec abo'' 3, p. 139),

and at Truro we were joined by Mr. D ican, by

whose advice we started at an early hour ea h morn-

ing in a boat, after the great tidal wave or ore had

swept up the estaary, and were then ca icd ten,

fifteen, or twenty m;les with great rapidi ^ up the

river, after which as the tide ebbed, we c. ne down
at our leisure, landing quietly wherever we pleased,

at various points where the perpendicular cliffs offer-

ed sections on the right or left bank.

On one occasion, when 1 was seated on the trunk

of a fiillen tree, on a steep sloping beach about ten

feet above the level of the river, I was warned by my
companion that, before I had finished my sketch, the

tide might float off" me and the tree, and carry both

down to the Basin of Mines. Being incredulous, I
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looked at my watch, and observed that the water re-

mained nearly stationary for the first three minutes,

and then, in the next ten, rose about three feet, after

which it gained very steadily but more slowly, til! I

was obi ged to decamp. A stranger, when he is

looking for shells on the beach at low tide, after the

hot sun has 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 gyp-

sum on the Shubenacadie showed me some wooden

stakes, dug up a few days before by one of his

labourers from a considerable depth in a peat bog.

His men were persuaded that they were artificially

cut by a tool, and were the relics of aboriginal In-

dians ; but having been a trapper 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 Cam-

bridgeshire, and elsewhere in England. May not

some of the old talcs of artificially cut wood occur-

ring at great depths in peat and morasses, which

have puzzled many a learned antiquary, admit of the

like explanation ?

I never travelled in any country where iny scien-

tific pursuits seemed to be better understood, or were

more zealously forwarded, than in Nova Scotia, al-

though I went there almost without letters of intro-

duction. At Truro, having occasion to go over a

great deal ofground in different directions, on two suc-

cessive days, I had employed two pair of horses, one

in the morning, and the other in the afternoon. Tlie

VOL. II. 18
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postmaster, an entire stranger to me, declined to re-

ceive payment for them, although I pressed him to do

so, saying that he heard I was exploring the country

at my own expense, and he wished to contribute his

share towards scientific investigations undertaken for

tiie public good.

We know, on the authority of the author of " Sam
Slick," unless he has belied his countrymen, that some
of the Blue Noses (so called from a kind of potato

which thrives here) are not in the habit of setting a

very high value, either on their own time or that of

others. To this class, I presume, belonged the driver

of a stage-coach, who conducted us from Pictou to

Truro. Drawing in the reins of his four horses, he

mformed us that there were a great many wild rasp-

berries by the road-i^ide, quite ripe, and that he in-

tended to get off and eat some of them, as there was
time to spare, for he should still arrive in Truro by

the appointed hour. It is needless to say that all

turned out, as there was no alternative but to wait in

the inside of a hot coach, or to nick fruit in the shade.

Had 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 inde-

pendence of manners which democratic institutions

have a tendency to create. Doubtless, the political

and social circumt^tances of all new colonies promote

a degree of equality which 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
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such a policy ; and the Baptists, who predominate

greatly in number and position in society, are oppos-

ed 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

striking.

The longer, indeed, that I remained here, the larger

were the deductions I found it necessary to make

from those peculiarities that I had imagined, during

my sojourn in the United States, to be the genuine

fruits of a republican as contrasted with a monarchi-

cal constitution,—of an American as distinguished

from a British supremacy. They who lament the

increased power recently acquired by the democracy

in the United States, ascribe to it, and I believe not

without reason, the frequent neglect of men of the

greatest talent and moral worth, and the power

which it gives to envy, concealing itself under the

cloak of a love of equality, to exclude such citizens

from the most important places of trust and honour.

In our American colonies, on the other hand, we hear

complaints that very similar eflfects result from the

habitual disregard of the claims of native merit, all

posts of high rank and profit being awarded to for-

signers, who have not their hearts in a country

where they are but temporary sojourners. The late

revolution in our colonial system, obliging the respon-

sible executive to command a majority in the colo-

nial parliaments, must, it is to be hoped, remove this

cause of dissatisfaction.

It is no small object of ambition for a Nova Sco-

tian to " go home," which means to " leave home,



100 VOYAGE HOME. Chap, xvft

and see England.** However much his curiosity

may be gratified by the tour, his van"ty, as 1 learn

from several confessions 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 be

complimented on " speaking good English, although

an American"—to be asked "what excuse can pos-

sibly be made for repudiation *'—to be forced to ex-

plain to one fellow countryman after another " that

Nova Scotia is not one of the United States, but a

British province." All this, too, after having prayed

loyally every Sunday for Queen Vicloria and the

Prince of Wales—after having been so ready to go

to war about the Canadian borderers, the New York

sympathisers, the detention of Macleod and any other

feud

!

Nations know nothing of one another—most true

—but unfortunately in this particular case the ismor-

ance is all on one side, for almost every native of Nova
Scotia knows and thinks a great deal about England.

It may, however, console the Nova Scotian to re-

flect, that there are districts in the British isles, far

more populous than all his native peninsula, which

the majority of the English people have never heard

of, and respecting which, if they were named, few

could say whether they spoke Gaelic, Welsh, or

Irish, or what form of religion the greater part of

them professed.

August 18.—We left Halifax in the steamship Co-

lumbia, and in nine days and sixteen hours were at

the pier at Liverpool. This was the ninetieth voy-

age of these Halifax steamers across the Atlantic,

without any loss, and only one case of detention by
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putting back for repairs. As we flew along in the
railway carriage between Liverpool and London, my
eye, so long accustomed to the American landscape,
was struck with the dressy and garden-like appear-
ance of all the fields, the absence of weeds, and the
neatness of the trim hedgerows. We passed only
one unoccupied piece of ground, and it was covered
with heath, then in full blossom, a plant which we
Had not seen from the time we crossed the Atlantic.
Eight hours conveyed us from sea to sea, from the
estuary of the Mersey to that stream which Popa has
styled ''the Father of the British Floods." What-
ever new standard for measuring the comparative
size of rivers I had acquired in my late wanderings,
I certainly never beheld " the swelling waters and
alternate tides" of Father Thames with greater ad-
miration than after this long absence, or was ever
more delighted to find myself once more in the midst
of the flourishing settlement which has grown up
upon his banks.




