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INTRODUCTORY REMARRKS,

Ay acquaintance with the Geology of Mr. DBakewell com-
meneed with the first edition. published in 1815,

Being sirongly impressed by its perspienity, attractiveness, and
sound philosophy, 1 made it the companion of my lectures on this
science, and in 1829, an Awmerican edition, tfrom the third Eng-
lish, was published at New Haven, nunder my supervision, and
with the author’s privity and approbation. 'The work met so
favorable a reception in this country, that a sccond American edi-
tion, from the author’s fourth, also with his approval, was edited
by mein 1833, and thus it became generally known in the United
States, as a hook of standard authority.

It appears, that the republications in this country produced so
favorable an intluence «t home, that, from being less generally
known thiere, than its great merits deserved, this work soon made
its way into several of the first British universities ; and we infer,
from the appearance of a fifth edition, that it continucs to main-
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tain its ground with other excellent treatises on geology, which
have appearcd long since this was first published. *

It is 1n accordance with Mr. Bakewell’s wishes, that 1 now
pass a third American edition to my countrymen, not douhtinz
that I am doing to them and to all our students of geology an
acceptable scrvice.

In relation to the present edition, I have revised the discourses
which were appended to the two former American editions of
1829 and 1833. They have been greatly condensed, and to some
extent written anew, with the intention of bringing them up to
the present state of the science.

The outline of my lectures, annexed to the first Awmerican edi-
tion of 1529, docs not present a correct view of the courses which
I now give. Fifteen years have clapsed since that outline was
first sketched, and ten since it was published. Within those
periods geology has made great advances, particularly in the
proofs of igncous action, in all ages, ancient and modern; and
perhaps my own admissions of its agency were not commensu-
rate with the proofs that existed in 1S833. 'The powerful direc-
tion early given to my mind, towards the Wernerian theory, by
the captivating cloquence of the late Dr. Johm Murray of ¥din-
burgh, whose lectures on geology as well as chemistry 1 attended,
was not, at that time, fully appreciated by myself.

I was also a decply interested listener to the lectures of Dr.
Hope,T based on the Huttonian theory, and 1 was a careful student
of Playfair's splendid illustrations of that theory ; while Playfuir
himself, with many other cminent men of that school of zenlogy, as
well as of its rival,f was then in full vigor and activity at Fdin-
burgh. It was delightful to listen to their cloguent statements
and acute reasonings. In this way 1 heard both sides of the
question fully vindicated, while, from my youth and inexperience,
I endeavored to sustain a neutial position, and reserved the lib-
erty to decide uitimately, with an unbiased mind.  Still I was, to
a degree, incredulous in regard to the fundamental postulates of
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* We are informed that it has hieen translated and published in Germany,

t The distinguished Professor of Chemistry, &¢. in the University of 3.dinh,

{ Professor Jameson, then recently returned from Germany, where he had
studied under Werner, had not at that time entered on his publie dnties,
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the Huttonian geologists, and could not perceive that they made
out their case, as to the extent and energy of intemal fire. 'The
powerful arzuments in favor of great igneous action, contained in
Mr. Bakewell's Geology, were supported by Dr. Daubeny’s fine
Treatis; on Volcanoes, and this by the full and exact work of Mr.
Scrope on the same subject, with particular reference to the extinet
volcanoes of France, illustrated also by an ample atlas of volcanic
regions. 'The more recent exhibition of proofs by Mr. Lyell, as to
the extent, persistence, and energy of igneous action ; the satisfac-
tory evidence accumulating every year respecting the increasing in-
ternal heat as we descend into the earth ; the decisive influence of
galvanic power in mineral veins, as ascertained by Mr. Fox, its effi-
ciency in producing mineral crystallization and its power even in
rousing into life the long latent eggs and germs of insects, as estab-
lished by Mr. Crosse—with the splendid proofs which our gal-
vanic and eclectro-magnetic machines now afford of an igneous
encrgy inherent in the earth-—an energy which knows no hmits
—attended also by magnetic and decomposing power, equivalent
to all which geology demands; these and mainy other considera-
tions that might be stated, have removed my doubts, and I have
been for a series of ‘years in a condition to do full justice ‘o the
internal ageney of fire, as my various classes in the university
and clsewhere can attest.

It is of little importance to occupy the reader’s attention, even
for a mioment, with my own personal views and opinions, nor
wonld I have ventured to do so, were it not of soine importance
that the secience may not sufier by any apparent, although not real,
caprice of opinion in those who teach it to others. T have there-
forg thoughit it Lut honest to make this frank declaration, my
amende honorable, of the change in my views, and of the grounds
of 1t ; and perhaps it may not be entively without utility, as an
exhibition of tha effcet of progressive developnent and aceumu-
letion of ecidence upon one mind, masmuch as other minds may,
by similar means, be led to the same result. Iy however, 1 still
sustain the claims of water and of all things which, by the aid of
heat and pressure, water is able to dissolve—to more efliciency
than is now generally conceded to them—it is I trust not so
much because I am still tenacious of carly impressions. as because
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the state of experimental science, both mechanical and chemical,
fully bears us out, in attributing powerful solvent properties to
water, aided especially by heat and ‘pressure and many active
chemical agents.

The remasrks on the consistency of the facts and theory of ge-
ology with the scripture history, although superfluous with respect
to learned geologists, and even learned theologians, who have
studied and understood both sides of the question, appear to me
to be stul demanded by the state of moral feeling, and by the 1m-
perfect comprehension of geological truths on the part of the ma-
jority even of our educated people. I have therefore retained a
condensed view of this question, which was discussed in connex-
1on with the edition of 1833.

I. Geveran Osiect or Georocv.—The object of this science
is to ascertain the structure of the earth ; the nature of its mine-
ral aggregates; their disposition and arrangement, forming rocks
and mountains; the relative position and nature of the rocks them-
selves, with their included minerals and organic remains; the
useful substances which they contain ; the natural associations of
these with other substances3 the proximate causes, which have
given the mineral masses their present form and position ; and
those, which, operating upon them stiil, are causing them to un-
dergo alterations, morc or less considerable, and are producing
changes, which will vltimately give them new forms of cxist-
encee.

II. PosiTive axp Seecurative Georoay.—It 1s obvious, there-
fore, that geology is erected upon obhservation, and not npon mere
speculation ; yet, speculation 1s with propriety admitted, as an
important means of advancing the science; but it is of no value
if not founded upon facts, and they must never be contradicted
by it.

Positive is therefore the parent of speculative geology, and it
proceeds, like the other natural seiences, upon a careful examina-
tion of particulars; from particular it aseends to general conclu-
sions, and upon these builds legitimate theory. 'Thus, there is
a clear distinction between geological theory and geologieal hy-
pothesis.  The former draws conelusions directly from facts, and
follows strictly the inductive course. It has therefore the same
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foundation, as general physics; and its conclusions often approxi-
mate to demonsteation,  ‘I'he latter also appeals to facts, but in a
manner less conclusive, and it sometimes makes suppositions of
(nets, not actunlly proved to exist,

I, Fonrser anp preseNt Seare or Grovosiean KnowLrnor
N riis Cornriy.—Before the American revolution, geology as u
scicnee, had no existenee in this country, and indeed there was
hardly any thing in Furope that deserved the name,

In My, Lyell's Prineiples of Geology, there is an intervesting
historieal sketeh of the rise and progress of geological rosearch and
opinion, from the ages of Greeian, Arabian, and Roman philoso-
phy to that of the revival of letters i Furope; and from that
period, throngh several centaries to our own time.  Vigorous
minds have indeed appeared in various and remote periods, which
have formed just conceptions of some parts of geology, but it
could not be said o have tuken the form of a science until the
Wernerian and Huttonian schools began their friendly contliets,
about & or 71 years ago,

[n this country, considerable attention was early bestowed upon
the research for metals and other valuable minerals, as is evineced
by munerous excavations in our hills ind mountains, whose date
is cenerilly in the first halCof the late century, Several of the
men are still living who led the way in introdueing seientifie a0
olozy ameng us, Winniav Macnore® was the man who, from
extensive personal exanination, made the first seologienl sketeh
of the Unitedd States, alter having visited zeologieally, most of
the countris of Furepe : he has also given us much interesting
ceological mformation respeeting the West Indies, Spain, and
other countries.  He and others, his quniors in vears and in the
date of thew knowledge, can well remember, when the names of
the most common minerals and roeks were scinreely known in
the United States. Now, there are geological eabinets and
schools in many places, md nany geological surveys have been
made, or are in progress, under public authority,  We have nu-
merous good reports on states wd - tereitories, and many valuable

" Who now, at an advaneed age, resudes in the eity off Mesivo~——a conntey which
he finds eongenial to his Healiiy,

)
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memoirs on particular districts; they are to be found also in sci-
entific journals, in books of travels, especially of the exploring
expeditions sent out by the American government ; in the travs-
actions of learned societics ; in detached publications, and some-
times even in the newspapers. These materials are of great value;
but much more must be done before they will be sufliciently co-
pious to enable some master spirit to reduce the whole subject to
order, and thus to give a full and digested account of American
geology. Ioreign geologists will do us the justice to remember,
that our field is vast, while our laborers, although every year in-
creasing in number, are still comparatively few, and they are,
generally, men occupied by other pursuits ; this country is rarely
explored by those whom fortune leaves at ease to follow a favorite
object. The learned leisure of Lurope, and especially of Eng-
land, 1s here almost unknown, and our most eflicient cultivators of
science are also laborers in other ficlds. But the habit of making
efforts by systematic industry, is often an equivalent for letsure.
Many of our geologists labor with zeal and eftect, and in the scien-
tific corps, now surveying several of our states, we have men who
are able to maintain their standing with those of any country.

IV. Livits oF our KNowLEDGE oF TuE Earru.—It is only the
crust, the superficial part of our earth, that we can examine; a
few miles or leagues in depth of its outer rind. We no longer
attempt, by a brilliant excursion of the imagination, to account
for its present form ; poetry and fiction have ceased to perform
the work of philosophy ; those obsolete hypotheses, falsely called
theories—many of them adorned by the cloquence of powerful
minds—which substituted waking dreams for the patient exami-
nation of facts, are no longer regarded, except as monuments of
the restless activity of the human mind ; which 1s inclined to re-
pose on almost any conjecture, however visionary, rather than to
confess its weakness and ignorance.®

In Europe, and we are now happy to say in America also, a
great number of highly qualificd men are occupied in geolo-
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* The geological student may find a spirited outline of the most prominent geolo-
gical hypotheses in Cuvier's Introduction to Geology 5 they may be read as a nmit-
ter of ninusement ; but it will be casily perceived, that they bear no closer annlogy
to modern geology, than the visions of Alchemy sustain to modern chemistry.
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gical researches; collectively they bring to the investigation, all
requisite science and the habit of careful observation and induction,
with the industry and patience, which are demanded. The pro-
gress made in these inquiries, even since the commencement of
this century, is wonderful. Districts, provinces, and countries are
surveyed ; and this kind of rescarch, favored by the propensity for
travelling, to which it affords both a strong incitement and a high
gratification and reward, will, doubtless, continue to be extended,
until there shdll be no countries unexplored, except those from
which the scientific traveller is debarred, by insuperable moral or
physical impediments.

Gicology takes rank among the physical sciences, and is worthy
of the attention of the greatest minds.

I grandeur, it falls indeed short of astronomy ; and what phys-
ical science does not ; since, astronlomy presents to our optics, or
to our intellectunl vision, the * great frame work”™ of the universe;
we pass from the view of our own planet to the entire planetary
system, of which our carth is a member ; and from this svstem,
to other and similar systems; and to the immense systems of
suns imnumerable, with their attendant worlds, arranged and con-
nected, in perfect harmony ; performing all their revolutions with-
out interference, or irregularity, and illustrating the power and
wisdom and sustaining encrgy, of the omnipotent Creator and
Governor.  Still the structure of a single planet is a subject of
areat interest and grandeur ; especially as we may reason from it
analogrically, respecting the structure of other planets.

V. Mones or INvESTIGATION AND SOURCES OF OUR K NOWLEDGE.
—CQur direct penetration into the earth, by mines, the deepest ex-
cavations of art, has scarcely exceeded three thousand feet—a
little more than halt a mile, not ;% part of the earth’s diameter
or %5 part of its radius.

ft might theretore at first view, scem that we can attain only a
very slight knowledge of the internal structure ot the planet, and
that it would be idle to attempt to speculate respecting that of which
we can sce so little.  Still, we are able to reason correctly on this
subjeet, for we have many sources of information and ample means

of perusing the internal structure of our globe.
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. 1. The obliquity of the Strata.—The strata or natural beds of
rocks are found in all positions, {rom the perfectly vertical, to the
perfectly horizontal. Were they all horizontal, it is obvious, that
the edges could come into view, only on the sides of mountains,
in the banks of rivers, on promontories, or in artificial excavations ;
and that, in a tolerably level country, we might travel over many
leagues, and see very little change in the rock formations.

But if the strata are inclined to the horizon, then, their edges
must come into view, unless the rocks are concealed by the soil
or by ruins. 'Thus the strata, that in a given situation are many
miles below the surface, may emerge, and crop out, in some
other place. Were the soil and diluvium removed, from a se-
rics of inclined strata, then, their edges wonld appear, and we
could have no reasonable doubt that we should sce an adequate
representation of the subterranean geography, as fur as those strata
extended downwards; perhaps for many leagues—or possibly for
hundreds of miles beneath the surface.  The same instruction is
obtained from vertical strata, and indeed from those in all posi-
tions, except the perfectly flat ; and even then, we are'not with-
out means of information. o

2. Horizontalitly—Density of the Farth.—Strictly, a horizontal
position is parallel to the general curve of the earth’s surface, con-
sidered without reference to the hills and mountains, Were this
horizontal position strictly preserved, and were there no perfora-
tions and ruptures of the strata, by artificial or natural causes,
we should, except in the sides of hills and mountains, see only
the upper stratum of rock, and our knowledge of the geology of
the region in question, would be confined, very ncarly, to the
visible material beneath our feet. A horizontal stratim may
overlie parallel strata, descending so deep as to come out obliquely
at points distant from the position of the observer, and thus to ex-
hibit inclined or even vertical strata cutting off’ a segment of the
alobe.

In common with the pressure of superincumbent masses, it
may be proper to mention the density of the earth. By the con-
clusions of the British and French philosophers, the mean spe-
cific gravity of the ecarth is at least twice that of the most com-
mon rocks and stones.
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This important conclusion implies-i'iotﬁing more than a highly
condensed state in the materials in the-interior of the earth; still

' it doegmiot prove a prevalence of metals; in the sense in which they

are generally known to mankind. It-is, however in full proof,
that mectals, such as arc known only to chemists, form the basis
of the rocks, and in their oxidized and mineralized condition, they
may, {from pressure or from other causes, acquire a high specific
gravity. This is illustrated by carbon as it exists in diamond, in
which it is three or four times as heavy as in the bitumens, and
six or eight times as heavy as in charcoal ; alumina, in sapphire,
sustains a similar relation to the alumina of clays, and so does pul-
verulent carbonate of magnesia to that earth in boracite orin chry-
soprase ; orstlica in swimming fluid (quarts nectique) to the same
substance in rock crystal. Thus the specific gravity of the entire
mass of the carth compared with that of the surface may present
no contradiction or inconsistency. "

3. Mines and Wells.—'The excavations in mining are the
most profound that have been made by art. 'The deepest mine
in the world, that of Truttenberg in Bohemia, peuetrates three
thousand feet into the carth. In all miunes, the strata being
perforated and broken, we obtain the most satisfactory informa-
tion, as to the nature and arrangement of the rocks. Few of the
mines of kingland are, in perpendicular de.eent, deeper than a quar-
ter of a mile, (Dolgoath in Cornwall.) and inoue in the United
States exceed four or five hundred teet, (Richmond coal mines,
and those of Pennsylvaunin.)

The evideuce atlorded by wells is of the same nature. The
depth attuined rarely equals ane hundred feet, but in some in-
stances 1t extends to two hundred, three hundred, four hundred,
&ce. as at Carisbrooke Castle in the 1sle of Wight, on the plain or
valley of London, &e. (Conybeare and Philips.)

A, Boring for Sull Water, Nali Mines, Coul, §+.—"This atlords
similar, thongh less distinet evidence : because the materials are
brought up, in the state of powder, or at least of small fragments,
and a very imperfeet 1dea is thus obtained of their original appeatr-
ance ; suflicient however to cnable us to deeide on their nature.
"T'hese operations are often carried on to the depth of several hun-
dred feet—sometimes 600 to SO0 feet or more.
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5. Roads, Canals, and Tunnels.—Roads and canals are some-
‘times cut through diluvium, as on the Welland Canal, in Upper
Canada, where the cut is in some places, more than fiity feet deep,
iu a stifl' tenacious clay ; and even through solid rocks, as at
Lockport on the Erie Canal, where for two miles or more, n very
solid, subcerystalline limestone has been excavated by blasting, in
many places to the depth of thirty feet, disclosing not only the
nature ol the rock, but many beautiful imbedded minerals and
fossils—strontian, gypsum, cale spar, corals, crinoiden, &c.

Tunnels arc less numcrous, but every oue has heard of that
of the Duke of Bridgewater, between Liverpool and Manchiester,
and of the 'T'hames Tunnel, below Loudon, intended to serve as a
substitute {or a bridge. 'I'hat under Standedgze, between Hud-
dersfield and Manchester, extends upward of three miles, and s
two hundred and twenty vards below the surface,

[t appears that they were not unknown to the ancients.  1'rom
the Stadium near Athens, situated in a natural defile, the van-
quished charioteers retired through a tinnel which perforated a
neighl:oring nll, and thus those who had failed of victory were
screened from the sneers and insults of the populiace®*  Tunnels
arc becoming common in this country, as hetween Philadelphin
and Pittsburgh 3 at Harlem, near New Yorle ; at Norwich, Con-
necticnt, and in various other places,  "hese and all other
excavations into the carth add to our memns off geological infor-
mation.

. Rivers anwd other Water Courses.—Brooks gently transport.
gravel and sand, and rivers rush through mountain defiles, ns it
they had burst the rocky barriers, transporting not only sand
aud gravel and pebbles, but at times large bowlder stones, hear-
ine them along and vexing them with incessant frietion, (il
their angles are rounded or obliterated,  "Phe rivers have soine-
titnes (lowed at a higher level, or their waters are the remants of
Jakes whose barriers time has broken or worn away 3 and water-
worn ledges ire often found at elevations higher than where the
floods can now flow. 'Phis is seen (wo or three miles helow
Bellows? Falls, on Conneetient River, where the primitive rocics
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* Dy, Howe's persogal comanications, Ang. T, 1823,



show the snmo water-rounded angles, firowed lines, and even
pot - holes, formed and polished by eenseless attrition, ns are see
at tha Fally themselves, whose torrents ure now incessantly
wenring the roeks,  SNimilne fuets are observable at the hewd of
Laker George, fifty feet mnd more above the lake, in ledges of
transition limestone, over which no water now flows,  'FPhe s
nppettranees aee seen ol the great fnlls of the Potomae 3 where, for
0 long distanee, and at o considerable elevation ahove the prosent

hoed of the viver, the aneles are roteded and soothed, and there
are numerons holes i the roek, cither shatlow and dreeenlor, or
deep and eylindrieal, hlce those of cataraets, and ecertiinly produ-
cod by the satne eanses, the weanng of water, arded by whirling
stones,™

The passave of the Shenandoahy throngh the Blue Ridge-—ol
the Connectieut at Middletown, throneh the Haddaom Talls, and of

L]

the rivers in the Rocky momntmns throueh their defiles: these are
a few among mnumerable exomnples of tdus kind, "Phe rivers
have ravely barst there barriers; in general, they have merely un-
covered tho roels so that their eharaeters ean be ohserved 5 they
have not generidly formed then own beds, but have deepened
and altered therr channels, "The CGeenesee aned Noaeara rivers,
whose banks are often precipitons and severad hundred feet Ingh,
cive sectons of the stota wonderfully distimet and beauodnd,
"Thus the weanng powes of witer contitbutes to the mass of goeo-
lowies] evildenee,

7. Valleys and Fhhles, Boanks, /’f'f-r*r';u'r*rw. (‘liffs aned Pro-
niontories. - CVery nmionntadhons country hol covered with sl
ared s, these natueal sections bemge often deepy abrupt, and of
creat extent, expose the stratthieation on the sudes ol the fdls and
raortntaeins, ard thus the strietuee s reveanlid, As [iagere gt of
the carthos monntaimons, provision s tas made, onaerent scale,
for judwing of the mtertor of the planet, "The shores of e seas
and of the great Inkes, and @l elevated conntreies, abonnd with
such exhilntions. Many of them e indeed aceessible exeept
i boats, but however viewed, they extulbat the steatification aned
stroetire more or less distinetly,

oM Jvniand, Vol o) o 11
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8. Landslips, Sltides and Avulsions—The peaceful dweller
In the beautiful Isle of Wight, in the Fnglish chaunel, not mn-
{frequently sees the high chalky clifls of that coast, that have
been undermined by the sew, totter to their fall, till they come
thundering down in piles of rins; and even at some distance
mland, away from the sea, they occasionally slide or slip from
their seats, overwhelining the plains below,

The Alpine mountaincers witness still more stupendous catas-
trophes.  Large portions of mountains are precipitated with (right-
ful devastation upon the valleys and plains, filling the hosom of
lakes, spreading deselation far and wide, and hurying villages in
the wreek, or sweeping themn away by the sudden rush of the
waters.

The mountains of Vermont and of New Hamypshire, have been
the scenes of sinnlar eatastrophes, and the Noteh in the White
Mountains of the latter State, will long record the desolations of
1826. 'The Noteh 1s a grand defile in these mountaing, five
or six mtles i length, formed by a double barrier; rising ab-
ruptly halt” & mile or more i perpendicnlar altitnde, from both
stdes of the wild roaring river Saco, which washes the feet of
the barrers. A single cwrnage can hirdly pass hetween  tho
streamn and the mounstains, and the road is in some plices ent
tito the mountain atseltt. "I'he ridges are capped by eastellated
turets of rocks, rising in high zigzag twns, which thus imprison
the observer in a vast, gloomy gult.

'The sides are deeply scirred by many tloods, and especially hy
the memorable dehiige of the night of Auneust 25th, 1520, which
destroved, i a moment, an entive unily of nine, and lett not one
to tell their story. "Phe Willeys ocetupied a lonely house in the
wildest part of the Notehy at the foot of the mountains ;. it was o
resting place for travellers.  For two seasons before, the moun-
tains had been very dey, and on the morning of Mugnst 251, it
commenced raining very hard, with strong tempestuous wind ;
the storm lasted through that day and the suceceding night, and
when it ceased, the road was found obstricted by jnnnmerable
avalanches of monntain ruains, which rendered it impossibie to
piss, exeept on foot,  'Phey were rither slides than ruptures of
the rocl : they began at or near the mountain top, and bore down
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the precipitous sidos, the sheabs, the forests, the sail, <tones ad
rocks: and of the lntter, many o great size,

Chie of the torrents deseended hehind the honse, and dividing
into two lll‘lllli!lll!ﬂ, hore IAVny thoe m]humly ﬁllll“)’, Wlln, it the
deep darkness and wild fury of the temypest, issued from then
dwelling only to be overwhelned by the toreent, whieh desolated
the mountain gorge tor a distanee of two miles* filling 6 with
ahnost contimned  masses of rains, bore down by the delnge
(rom hoth sides of” the defile,

Such are some of the diselostiees made by violent torvents, by
shdes and rl!\'lllﬁi':“}:{_

O, Revelations by [ire.—Volemne eraptions throw ap oante
daylight the fondations of the fathomless deep helow, e the
form of eroeted masses, or ane nvers of agnited and ol roeks,
which congenl on the suetiiee of the wround, crither intlated,
hise the seore of furnaees, or i solid toemes, wath no visthie nn-
press ol heat, 'T'hey often contun very perteet and - heantifl
minerals, coneerved e the voleano, o dislodeed froanm solt eachier
beds, from aomore profonnd jencons abyss, from whieh they are
uraed along by the tepesistible curvent that often raptares the eriist
of the earth, and covers it witle o ey delnge, B addinon to the
products of actual voleanoes, we observe the amaeenous roeks,
l‘l‘}.‘ﬁl:I“IZI‘ll L 1|t‘|ul:-llt'|| trotn Biston, hoth o the earliest aond
!llIIl]}' III‘ e L1 IIIlHII‘I'II l'lun'IIH. lllj!‘i‘lt*tl hijote, el l'llllill,‘.’:
actoss strata ol aliost all desenptions and agesy and thos assnu-
Hiated o known prodacis of miteinal tire s these proper roeky
initsses, the aranies, the siemtes, the porphyeies) the serpentines
i the traps, aive aathentie aintormanion of the unapproachabie
il ot tive whenee they were projected,

b, Dy Cold and Hot Nprines amd Gases "' atennal
waters that wash cool o the tountuns one Taed o under the

"Doong a vt v thes placeo Yas D=2 twn vears atben the o avent there was
sl vesabile oo vt pamp at ot cacthy stone o b aned toees pebod ap belid the
house, at the place where the doarent sbevnded, and el thectanlilong andiarned,
nhthoug i o swepl away e ban anl attle, spaning, however, o Hoek “'.__lh.““
wlneh Jay vear by vponc greco swand D these aeaoos o Nogoet, 1237, e
vemrs after oy dopaer vt aod fonod the tams neae the lvaee <occovonod wnhy
et tl, ol even geass, it thes wese almost conccaded from the vyva | thos EYIE

L ul'i'}”_',:lt al o honenn I



14

sea, or those that spout in boiling geysers from the deep cavemns
where their imprisoned vapors accumulate explosive force; all
these bring to the surface the materials of the interior, and con-
spire with tornadoes of gas bursting from volcanoes and other
vents, to reveal the deep secrets of the carth.

* YL Fruits or REsvLts oF THE OBSERVATIONS MADE ON THE
STRUCTURE OF THE CRUST OF THE EARTH.— T carth is not, as
ignorant persons usually suppose, a mere rude and unarranged
leap of rocks and minerals, grouped together without order or
plan, and incapable of being rationally investigated.

Order, so couspicuous in the mechanisin of our planetary world
and the stellary universe ; in the equilibrium of projection and
gravitation ; of cohesion and expansion and chemical aflinity, and
in the structure and exact economy of animals and vegetables, per-
-ades, indeed, all the works of creation; noris it less capable of
demenstration, although the proof is less obvious, m this un-
+ sniseious earth, than in the other departiments of (iod’s umversal
dominion.

VII. Beaury axp Interest or Georogy as A Sciescr.—lIn
relation to the beauty and interest of geology, we may remnark,
that no field of science presents more gratifving, astonishing, and
(but for the evidence) incredible results.  Man has been but a
few thousand years a tenant of this world ; nothing which we
discover in the structure of the earth, would lead us to infer that
he existed at a period 1nore remote than that assigned to him by
the Scriptures. Had he been cotemporary with the antmals and
plants of early geological perinds, we should have tounc his re-
mains, and his works, entombed along with then.

Opinion of Berleley.—This araument forcibly impressed the
mind of Bishop Berkeley, a century ago, and the following beau-
tiful passage is cited from him by Mr. Lyell*  “'T'o any one
who considers that on digging into the earth, such quantities of
shells, and in some places, bones and horns of anunals, are found
sound and entire, after having lain there, i all probability, some
thonsands of vears; it would seem probable that gems, medals,
and implements in metal or stone, might have lasted entire, In-
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ried under ground forty or fifty years, if the world had bheen so
old. How comes it then, to pass, that no remains are found, no
antiquitics of those numerous ages preceding the Scripture ac-
counts of time; that no fragments of buildings, no public mon-
uments. no intaglios, camecos, statues, basso-relievos, medals, in-
scriptions, utensils, or artificial works of any kind. are ever dis-
covered, which may bear testimony to the cxistence of those
mighty empires, those successions of monarchs, heroes, and demi-
gods, for so many thousand years? Lt us look forward and
suppose ten or twenty thousand years to come, during whieh
time, we will suppose that jplagues, famines, wars, and earth-
quakes, shall have made great havoc in the world, is it not highly
probable, that at the end of such a period, pillars, vases, and
statues, now in being. of granite, or porphyry, or jasper, (stones
of such hardness as we know them to have lasted two thousand
years above ground, without any cansidernble alteration,) would
bear record of these and past ages? Or that soine of our cur-
rent coins might then be dug up. or old walls, and the founda-
tions of buildings, show themselves, as well as the shells and
stones of the primeval world, which are preserved down to our
times.”™*  'T'lis reioarkable passage proves that the great man
from: whom it fell, saw the geological argument in a true light.
and felt its force to such a degree as to convinee him of the great
antiquity of the earth, which he justly viewed as in no way in-
consistent with the comparatively recent origin of man. or with
the histerical account of hoth events contained in the Geunesis.
[t is casy to understand how such a mind would have been con-
vineed, warmed, and excited even to enthustasm, by the discov-
eries that have burst upon us during the last fifty vears.

VI, Oreanic Resmaans.—As we descend from the alluvial
under our feet, through the strata, the lowest of which lies upon
the granite, or the carly slates, we are almwost never without the
records of life, in ages lony past, and those records are drawn hath
from the animal and vegetalie world.

Flarly Animals.—'T'he shells and forms of molluscons and fes-
taccons auimals are every where seen @ therr easts, ad their snbe-

NMaphon, or the Mhinnte Plalosoplier. Vil 1. Bt AT PR A



16

stance, are apparently preserved in stone, but are really converted,
by the substitution of mineral matter, into true fossils. Myriads
on myriads of these things are found, not merely in the visible,
superficial strata, but in the heart of the mountains, and at pro-
found depths, forming an essential part of the solid frne work
of the globe. T'he animals and plants are not accidental resem-~
blances, but authentic specimens of organic antiquity, enclosed
in the strata and mountains, as the materials, in mechanical or
chemical suspension in the waters, concreted around them. It
was impossible that they should be due to any sudden or acci-
dental event; the organic beings came into life, as now—per-
formed their parts as now, and were entombed in the forming
masses, which were therefore, of more recent origin.

Fossil Fishes.—If we descend with Agassiz* from the strata
of newest formation, to those that lie near, or upon the primary
rocks, we are astonished and delighted to find not only that sheil
fishes and crustaceous and molluscous animals, of various kinds,
have existed in the early ages, but that fishes, furnished with fins
and vertebre, have ocenpied the waters of almost all geological
ages, since life began, and that among the carliest, even those that
are buried beneath the coal, there were races of great size, power,
and ferocity ; formidable from their teeth and jaws, which had,
in some speeies, the structure of carnivorous reptiles, and whose
forked tuils, with unequal flukes, enabled them quickly to turn
~ over on their backs, before striking their prev.  The fossil fishes,
of particular genera and species, are characteristic of particular
geological formations—they extend geographically, far and wide,
to distant countries, so that certain species may, iff found at all,
be expected in similar rocks in Furope, in Ameriea, in Asia, and
Africa, and they are of every size, from inches and fractions of
an inch, to several feet. They occur cither solitary, or in groups,
or in fragments, or in mMmense sheals, like those of Mount Bolea,
neay Yerona, In laly, where there are more than one hundred
species ; still, not a single fish of the strata that precede the nost
recent tertiary, is identical mn spectes with any now existing in
the waters of the globe,
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Fossil Vegretables.—Vegetables arc found in nearly all geolo-
gicnl ages, after the granito family, and the labors of Count Stern-
berg, ol Adolphus Brongniart, and others, have proved that a -
culinr vegolntion, adapted to the temperature, the degree of mois-
ture, and other circumstances of the enrth’s successive surfaces,
attended the ditferent geological vpochs.

Splendid and expensive works are now in the hands ol geolo-
gists, containing exact delineations of the fossil vepetahles, as tar
us they have been ascertatied.  I'hey are of all dimensions,
from minute confervie and lichens, to gigantie steis ; their strue-
ture, from mere fragments and ruins, to ]lEl‘ﬁ'l‘[ plants aned trees,
has been beautifully delineated, roots, trunks, branches and
leaves, with the most delicate ramifications of the skeletons of
the latter ; in some rarve cases, the more perishable organie frowe-
tification has been made out, and the fruits themsclves have
heen identified.

Vowetation of the Coal Period.—"The niost exutberant aneient
vegetation appears to have been that of the coal pertod, and its en-
tombed treasnures now supply the world with fuel, especintly i
conntries where the forests are exhausted, or where ceonomy of
the modern vegetation, or preference for the results of the an-
cient, decides the cholee,

Varietios of the Ancient Fussil Veootation, — "The ancient
vegetation appears in many forms. as tn that of lignite. of coal, and
of siliceons. caleareous, and ferruginons petritactions, still pre-
serving the structnre peetthar to ditlerent species: and this has
been made stll more distinet and satistactory, by cutting thin slices
of the petrified trunks, and grinding them down mntil they be-
come so thin as to be transparent; when the microscope reveals the
interimad anangement of pores and fibres, which characterizes the
family.  Thus, it has been made to appear. that coniterous (rees
of forest growth, preceded the coal formation in the south of Scot-
land and the north of Fngland, and that Zianias, Cyeadeas and
other padim-like trees preceded the chalk in the south of Fngland.
No species of the anetent world s identical with any one of” the
modern, and, as has heen alveady remarked. the carly vevetation
tplies, generallv, aowarim and st elnpate, and areat fertility

of Irmtllluliutl,



1S S

Aqualic Animals—Repliles.~—Animals, almost exclusively ma-
rine, attest the great prevalence of the ocean in the earlier geolo-
gical periods, and it 1s not until we have passed the coal in the
ascending order, that we- begin to find reptiles of marine, or am-
phibious families, and ultimately, still higher up, of terrcstrial
races.  With a similarity of type to the reptile families of the
present day, both their genera and species are, however, without a
single perfect copy in modern times. Some were carnivorous, and
swam in the shallow secas, estuaries, lagoons, and bays, and prey-
ed upon fishes, molluscous anitnals, and each other.  Some lived
on land, and were herbivorous, and although a few specices, the
megaiosaurus and iguanodon, for example, were colossal n size
and terrible in form, it is probable that the latter of these terres-
tnial saurians was harmless and inoffensive, while the tooth of the
nmegalosaurus would indicate a ferocious anima! of prey, hke the
marine saurians. Bones of many genera and species of the rep-
tile tribes, especially the saurians, have been found, and of some
individuals, entire, or ncarly perfect skeletons ;—among them,
those of vast dimensions have been discovered, enclosed in the
solid rocks, along with their petrified and half-digested food, and
with their exuviwe, called coprolites.

Marsupials.—1f the reptiles formed the transition from the
marine animals upward—the marsupials, as they are catled, were
the link between the ancient reptiles and terrestrial quadrupeds.
'The marsupials, of which the opossum isan example, receive their
young (which, although born, are still immature) into an exterior
pouch or abdominal sack, and there nourish them at their paps,
until they are fitted to go abroad, and to encounter the vicissitudes
of their peculiar modes of life. 'Thesec are the only animals
hitherto found below the Chalk which approximate to the proper
terrestrial character.  Dr. Mantell has, however, found the bones
of birds in the Wealden heneath the Chalk, Dr. Buckland found
themor the bones of flying reptilesin the Stonesficld slate, and Prof.
Hitchcock has discovered numerous tracks ol animals, believed to
be thiose of birds, and possibly of reptiles, some of them of gigantie
dimensions, in the new red sandstone of the Connecticut river.

Fossils of the Chall: and Tertiary.—"Vhe Challe then follows,
with its immense and varied marine treasnees @ and then the lower
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tertiary. stull marine, and then the nnddle tertiary, where proper
and {ully characterized terrestrial amimals are first found ; then,
through the remaining beds of tertiary, both marine and fresh water,
we find molluscous animals, fishes, reptiles, cetacea and vegetables,
verging towards, and even identical with those of our own times.
Occasionally we discover also terrestrial animals, but still, dif-
ferent from the modern, until, at last, in the diluvium, and allu-
vinm, and the most recent sedimentary, and coneretionary forma-
fions, we discern animalds and plants, still mnore and more like those
now living, and finally graduating into perfect identity with ex-
Isting races.

The pages ol our author will disclose the great variety and ex-
traordinary form, and, 1 many cases, colossal dimensions, unri-
valled at the present time, of some of the ancient animals, the me-
gatherium, the sivatherium, the dinotherium, the mastodon, the
elephant, the hippopotamus, the rhunoceros, the cavern bear, the
tiger, and many others.  In consequence of the most recent dis-
coveries of geology, we are hurried from that which is stupen-
dous aud vast, to that which is inconceivably minmte.  "'Ihe ex-
tremes of creation eet in the mineral kingdont.  In the solid
rocks are found both the colossal reptiles, and the microscopie in-
fusortal ammaleule. Ehrenberg has discovered that polishing
slate is made up of animalenlic so minute, that forty one thousand
in:llions of them are requited to fill a cubic ineh, in every grain of
which there are one hundred and eighty seven milhons, and their
siliceons shields are the eause of the well known eflects ot the tri-
poli, or rotten stone, in polishing steel, &e. An analogous consti-
tiition hias been discovered in ilint, opal, and bog wron, and the
deposits of onr modern peat bogs in this country, are filled with
similar animaleules, the fizures of some of which have heen given
by Prof. Bailev, in the American Journal of Science, vol. 35, p. TS,

Man o where Fossil.—Man and his works appearonly 1 the
jast stages, assoctiited with just such beings as now exist, both in
the animal and vegzetable world.

General Remarks.—Such is an exceedingly general and very
imperfect sketel of the progressive creations of anftnals anl plants,
that have inhabited onr world—liave hecome extinet, and are, in
cottntless mynads, entombed i the roehy strato, and in the solid
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mountains. It is ouly on the upper surface that we discover loose
and scattered ruins, either in the soil, or buried i masses of gra-
vel, sand, and clay; ruins of rocks and fragments of strata, along
with the relics of animals, trees, and smaller plants, such as we
could in any reason, attribute to the catastrophe, or catastrophes of
rising and rushing water, the deluges of geologists, or the deluge
of the Scriptures; the latter, almost alone, being admitted to the
contemplations of those who are uninstructed in our science.
Now, it is matter of physical, demonstration, that the earth ex-
isted for many ages before man was called into being. The
whole course of geological investigation proves this view to bo the
only one that is consistent with the facts. ‘'I'o be convinced of
its truth, it is only necessary to become thoreughly acquainted
with the innumerable records of a progressive creation and destrue-
tion which the earth contains, nscribed on meduls, more pregnont
with historical truth, and more worthy of confidence, than those
that have been formed by man; as much more as nature exceeds
in veracity, the erring or mendacious records of the human race.

IX. Soxe Fearures iy Norta AsericaN Gronocy.—Probably
no country is more favored in the nature, abundance, variety, and
distribution of the most important mineral treasures.  ‘I'he limits
of these preliminary remarks must prevent even the most general
suminary of our geological formations, or at most, admit of noth-
ing more than a skeleton; but the materials for information, al-
ready abundant, are yearly iucreasing, as may be seen in the
various public reports, in the transactions of learned societies,
and in the journals of science.

Of the primary and transition rocks, to which we may add the
coal formation and the early secondary, we have immense ranges,
extending in a northeasterly and southwesterly direetion, through
the continent, and comprising most of the minerals and many of
the fossils that are found associated with stich groups in the old
world.

The Alleghanies, (including many mountains having local
names, ) following the general bearing of N. IS and 5. W, and
ranging between the Mississippi and the Atlantic, form, with their
branches and connected chains, the great rain-shed of the coun-
tries east and west, and rising to two, three, four, and five thou-
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sand fect and more* give direction to the streams and rivess,
either to the Mississippi, the Atlantic, or the great lakes, and the
St. Lawrence.

Rocky Mountains.—In like manner, the far more stupendous
chains of the Rocky Mountains, whose loftiest peuks are reported
to be between three and five miles high,t give a geological char-
acter to the regions east and west, in which dircctions the waters
flow to the Mississippi and to the Pacific, while the other contri-
butions descend to the (inlf of Mexico, and to the Northern
Occan. 1t is to be regretted, that in the United States proper,
there are 1o mountain ridges or solitary peaks, that pierce the
region of perpetual cold.

Mount Washington.—Mount Washington, of the White Moun-
tain group in New Hampshire, which approaches a mile and
a quarter in height, being in 44° of north latitude, and on a
continent whose average temperature is many degrees below
that of Idurope, throws oflf its snowy mantle only for a short
scason, in July and August, while it is clad in white, during
the remaining months of the year. Kven on the first day of
September, (1837,) as adventurers upon this Alpine mountain,f
we were, both on its flanks and summit, mvolved in a wintry
tempest of congealed vapor, formed into splendid groups of feath-
ery and branching crystals, unhike to the snows of the lower re-
gions ; the driving masses came in fitful gusts, veiling in a white
cloud, all objects far and near; but occasionally breaking, ad-
mitted a tlood ol solar light to render visible this hoary pinnacle,
and the deep gorges and valleys of the neighboring groups of
motntaus.

"T'he mountains of Essex county, State of New York, between
Like Champlain and the St Lawrence, approach the White Monn-
taius in altitude, but no one of them is permanently snow-clad.

Mountains of Cenlral Iurope.—It 1s otherwise in Furope,
whose grand central group of Mouut Blane, and the various
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Alpine mountains, rise far into the region of perpetual congela-
tion; and Mount Blanc would pierce that region even at the
equator. Thus is provided an eternal store-house of ice and
snow, over whose wintry surface, the winds, rendered heavier by
contact, glide into the valleys and plainus of the countries at the
feet of the mountains, and thus temper even the warm climate of
Italy, preventing the extreme vicissitudes which we experience.

But these immense natural magazines have a still more impor-
tant relation to the irrigation of the vicinal countries. The melt-
Ing by the heat of summer, supplies copious streams to feed the’
innumerable rivers that flow from these grand fountains to almost
every part of continental Europe, south of the Baltic. Thus, the
effects of drought are in a great measure prevented, while de-
structive mountain floods are of rare occurrence.

From the absence of such mountains, we have no permanent
stores of ice and snow, and, consequently, our rivers are liable to
extreme variations of altitude and force. The Ohio, in midsum-
mer, sometimes leaves numerouns fleets aground, while occasional
risings, from deluging rains, aided perhaps by the melting of the
snows of vast regions, swell the river to an immense tlood, that
spurns the barrier of the banks, lays villages and cities under
water, and expanding into an internal sea, rushes with wasting
violence, over the wide-spread meadows and farms.

For this veason, hydraulic engineering is, in this country, at-
tended with peculiar difficulties, both on account of a deficiency
and an excess of water; the former rendering the works inope-
rative, and the latter invading or sweeping them away.

The future civilized inhabitants of the countries near the Rocky
Mountains, (excepting, of course, the immense sandy deserts,
which near the eastern slope emulate the sterility of Arabin and
Z.ahara,) will enjoy advantages, in many respects, similar to those
of Piedmont, Switzerland, Germany, and France, and it is ecasy to
predict, that peculiar structures, and a peculiar state of society,
will be modetled 1n relation to the sublime physical features of
those truly Alpine regions.  rom this, his native land, we have too
much reason to expect, that, despite of the efforts of the benevo-
lent to avert the iinpending doom, the red man of the forest, not
reclaimed to humanity, but abandoned to his fate, will vanish
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before the prevailing arts and power, and the stiil more prevailing
- seductions of civilized life ; the exterminated victim of cupidity
and cruelty.

Influence of G'eologrical Structure on Sociely.—It is perfectly
apparent to geologists, that the scenery of a country is not more
exactly stamped by its geological formations, than are the man-
ners and employments of its inhabitants. This argumeat, so
beautifully displayed by Dr. Buckland,* with respect to England,
13 capable of an equally satisfactory application to this country.

New Linglund.—The bleak hills and long winters of New
England arc unfavorable to the most extensive and profitable
agricultural pursuits, while the extensive and deeply indented
sea-coasts, abounding with harbors, headlands, rivers and inlets,
naturally produce an impulse towards the ocean, which, conspir-
ing with the original adventurous character of the population,
sends them roving from the arctic to the antarctic circle, till the
wide world is laid under contribution by their enterprise. Their
numerous streamms and waterfalls furnish the cheapest means for
moviig machinery, and thus manufactories spring up, wherever,
1 their expressive phraseology, there is water power ; and steam
supplies local deficiencies of moving force.  Ingenuity, couspir-
ing with a general system of education, is excited under such
culture, to produce mumnerous inventions, and hosts of young men
seck their fortunies successtully abroad as mechanicg, seamen, tra-
ders, instructors and politictans, who thus operate powertully,
and, we trust beneficially, on other communities.

Nouthern Stales.—'I'he immense tracts of rich allavium in the
southern states—the milduoess of the climate—the coasts, less
abounding with safe nlets, and often modified by the action of
the cxisting ocean, with a population not originally commereial,
give a decided unpulse to a vast agrieulture, and a few great sta-
ples form the chict relianee of the landholders. 1t is easy to see,
that this state of things grows out of the recent secondary, the
tertiary, and the alluvial formations, which constitute the ocean
barrier trom Staten Island to Plorida, and from Florida to Texas,
extending inland towards the mountains.
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Western States—In the west, the boundless fertile prairies
and other tracts of productive soil conspire with remoteness from
the ocean, to indicate agriculture and pasturage as the main em-
ployment of the inhabitants, while exhaustless beds of coal,
limestone, plaster of Paris, and iron, and rich deposits of lead,
and copper, and salt fountains both numerous and copious, fur-
nish means for a manufacturing, as well as an agricultural popu-
lation. T'hese pursuits occupy the greater number of the people,
while many find a profitable employment in navigating those
immense inland seas, the great lakes—and the vast rivers, which
run thousands of miles before they mingle with the ocean.

What geologist fails to perceive, that this state of things is the
result of the immense lower secondary and transition formations
which cover the western states, sustaining portious of tertiary,
and like all countries, alluvial depositions. While New Eungland
produces granite, marble, and other building materials, of excel-
lent quality, Pennsyvlvania, with the western and several of the
southern and southwestern states, supplies inexhaustible maga-
zines of coal, to prompt and sustain the manufacturing interests
of this wide country, and to aid its astonishing navigation by
steamn, already of uncxampled extent on its internal waters, and
destined at no distant day, to compete, on the main ocean, in
amicable rivalry, with our parent country.

Geological Treusures.—Our coal formations are unrivalled in
the whole world, 11 richness and extent; our iron and lead are in
the greatest abundance and excellence; Missouri has mountains
of pure oxide of iron, that have no compeers, and there is a fair
prospect that copper will also abound in the West. We have regat
deposits of limestone and marble, of plaster of Paris, marl, and
salt, aud of building stones of almost every kind ; our soils are so
various in quality, and in geographical position, that alinost every
agricultural production is obtained in abundance. It is obvious
then, that we have all the physical elements of national and indi-
vidual prosperity, and that the blame will be our own, if we do
not follow them up by proper moral and intellectual culture, which
alone, can render them sources of public and private happiness.

G cological Deficiencies— Upper Secondary.—Of the upper sce-
ondary, below the chalk, and above the new red sandstone, lying
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higher than the coal, we have no well ascertained strata: rocks
of oolitic structure we may have, but it is not ascertained that
we have the true oolite of England and continental Europe, nor
have we traced the Wealden nor the Lias,* with their colossal
animal wonders.

Equivalent of Chall.—Chalk, properly speaking, appears to be
absent from the United States, but there is an equivalent to the
chalk formation, containing similar fossils, between the Delaware
River and the shores of New Jersey, as well as in various places
in the south, and, as we are recently assured, in Missouri.

Absence of Volcanoes.—The principal deficiencies in the geo-
logical formations of the United States, are in the absence of active
volcanoes, as well as of most of the members of the uppeg secon-
dary. However dclightful, active volcanoes, with their earth-
quakes and eruptions, may be to speculative geologists, the sober,
unscientific population, may well rest quite contented without
them, satisfied to barter the sublime and terrific, for quiet and
safety.  Although the soils formed from decomposed lava are
often fertile, and the vine flourishes, and the clusters smile most
remarkably, on the tlanks, and at the feet of the volcanic moun-
tains of warm countrics, these influences are too local to be of
much 1mportance to agriculture.

Within the United States proper, including the states and terri-
tories beyond the Mississippi, and east of the Alleghany Moun-
tains, there is not, so far as we know, a single active volcane, nor
even an unequivocal erater of one that is dormant. It remains
yct to be decided, whether in and beyvond the Rocky Mountains,
quite to the shores of the Pacific Ocean, there are any active vol-
canoes within our parallels of latitude.

Both north and south of our limits, there are on the Pacific
shores and the islds, numerous voleanoes, and it would he
strange Indeed, it there were none, within our extensive posses-
sions on the same coasts.

Records of fire in the fur West.—1However this may be, there
remains no doubt that fire has done its work, on a great scale,
among the Rocky Mountains, and hetween them and the Pacific ;
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for all our travellers attest the existence of immense regions cov-
ered with scorize and other decidedly igneous products, as if there
had been actual and vast eruptiong, within a period too short for
decomposition to have reduced those tumefied and semi-vitrified
masses to soil.

1'rap and Basalt.—Regular formations of trap and of basalt,
with symmetrical columns, are common among and beyond the
Rocky Mountains, and the rocks of' this igneous fumily are fre-
quent 1 many parts of the old United States. ‘They abound in
New Lingland, New Jersey, and th:e Carolinas, and, as usual else-
where, they protrude their dyvkes among other rocks.  We are not
aware that they have invaded the coal, as in Liarope ; but in New
England, and especially in New Hampshire, they often divide
the primary rocks, cutting even granite mountains from top to bhot-
tom ; branching out, in many places, with numerous veins either
dying away to extinction, or perchance, returning again to the
main cirrent after having cut oft' a portion of the invaded rock.
The White Mountains of New Hampshire, abound with such feu-
tures.

Similar intrusions are found in the mountains of Fssex, Lake
Champlain, New York, and in many other places, and the yrimary
rocks on the coasts of Massiachusetts and Maine, as well as in the
Interior, are wonderfully cut up, by imnvading veins and dylkes of
trap, basalt, porphyry, and even of granite itsclf.

It appears, also, that i the state of New York, there are similar
intrusions of limestone into other rocks, includinge the primary,
and not excepting granite.®

Lerliary Formations.—Our terttary formations are exceedingly
extensive, and are rich in fossils, chielly of the middle and carlier
cras. 'They bound a large portion of the sen coasts sonth of New
England, quite to the Mexiean gulf, and up the Misuissippi and
Missourt,  Oceanic deposits are found also, extending hundreds
of miles into the interior from the eoasts, where, as well as near
the sea, they furnish, in the calearcous marls, mexhaustible re-
sources for agriculture.  kFven on the shores of New lngland,
there are marine tertiary deposits, as at Gay Head, in Marth's
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Vineyard, and clsewhere in that vicinity, while there are, in avery
part of the United States, innumerable inland deposits ol fresh

wiler tertiary.
Dowlders—In houlders il rocks ol transport, otr country,

cspecindly in the north, northwest and northeast, abounds; vast
regions of older sceodury, and of transition, are oceupied, more
or less, by ruins of primary rocks, some of them of vast size,
while the primary countries themselves, aned the transition too,
are niirked by theie own disjecte mewmbra. We are preceluded
by onr linits, from diseussing the causes ol their transportation,
whether by Hoods, jce floes, or other motive powers,

Pebbles, eravel and sand, ave found heee as m other conntries,
transported and aevianved by water™®

N CLAssivrestion asn Novesxenatrpe o Rocgs——3We are
critifed that our anthor, o the ftth cditiem of his work, has pre-
served the elassification of roeks, to which the ceologieal world
hias boeen so Jopg aeenstorned, "FPhe !'ll:l!l‘_;l'h‘ that  have lu}ull,
rom time to tine, proposed by eminent men.—Bronemart, Cony-
heare and Philips, Lyvell and others, have commanded onr eareful
consideration, and we find them, as weanehtexpeet, stuee they are
proposed by men of knowledee and taildent stipported by powertul
reasons: butstoll these peasons appear to us not sutlictently impor-
tant toeonnterhaliee the creatineonvenicnee of novel ternis, espe-
ciitlly asthere has heen no decisive sdoption or apprebation of either
of the new nomenclaiires: nor are most ot them free from the
objection made to the established fananaee—namely, that ot im-
pl},’in:_r theoretienl views, 1t wondd he ISV (o prove this II}_." HE
stunices cited moatlastranon s novdoes the old language neeessarily
npdy more of theory, than that there s amonege rorks an order of
sticeession, aaud that there are also prevaaling elugacteristies, dis-
tnctishing the elasses of roeks from cach other: and <o mneh of
theory as this must be adnvtted by oy Tancuaee that mav be
adopted, whether the terins e stentfteant or not,

The terms primary. trmnstion, secondary tertiary, alluvial, di-
tuvial, voleame, trape &ecare syl m general use, aud they are
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retained even by those who introduce new terms, for the latter
must, in order to be intelligible, be translated by meaus of the
former. It is not necessary that every portion of a primary rock
should, in its present form, be older than the masses that are gen-
erally superincumbent : granite may shoot its veias into the rocks
that lie over 1t, without invalidating its general claim to a prior
existence, at least in the form of materials, if not in the present
mode of aggregation.

New terms are, with propriety, introduced into geology when
they are needed, as into other sciences; thus, the vast secondary
is divided into older and newer, or upper and lower; the im-
mense tertiary is now separated into three divisions, older, mid-
dle, and newer, or in Mr. Lycil's language, cocene, miocene, and
pliocene, and the latter of these is again subdivided into older
and newer.

There are, however, limits to the utility of subdivisions; where
they are very numerous and minute, and withal founded on the-
oretical considerations, they may become inconvenient, and pro-
duce the confusion they were intended to avoid. This was the
fact in the minute details of the Wernerian language, while its
leading terms were happily chosen.

If they were first contrived as a key to Werner's peculiar the-
oretical views, they no longer retain that peculiarity ; they are
now rather indicative of order and character in the formations,
than of a theory of origin ; and as this order and these distinetive
characters really exist, they may, without inconvenience, be de-
sighated by these terms; nor do any terms that have been con-
trived, appear to us more unobjectionabie.

We must concede the propriety of local names for local forma-
tions, especially where they are remarkable in their structure and
contents. Such is the Wealden in the S. 1. of Fngland, the
region which Dr. Mantell, and ether Kngiish geologists, have zo0
admirably illustrated ; it 1s indeed a member of the upper secon-
dary, but it is unique and most interesting in its geological char-
acteristics. Such, also, to some extent, 1s the Stonesficld slate,
a member of the lower oolite and middle sccondary, but it pre-
sents organic remaius, different, in some respects, from those of
any other rock—ut least, of any one that is coeval.
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These local names have, however, been much multiplied, es-
pecially in England, where new terms are now proposcd for sub-
divisions of the trausition series, for which there exists, indeed, &
commanding necessity, rendered apparent by the researches of
Mr. Murchison, among the slates of Wales.

XL Suvecestions as To (iEoLocicAL AGENTS AND GEOLOGICAL
Turonv.—Creation is the work of God. The ecarth, in com-
mon with the whole universe, unfolds volumes filled with proofs
of intelligent, wise and benevolent design.  The work bears
the impress of a mind, omuiscient—of eneray, omnipotent—of
skill, mfinite——and of consistency and benevolence—without
doubt real and perfect, although not always obvious to our hm-
ited faculties.

Without presuming to kuow, when or how, the act of creation
was performed, we may, without presumption, inquire as to the
physical powers that were put forth in arranging the materials of
the carth, and as to the manner in which thev inay have operated
to produce the grand and multiform results.

Granite—the deepest rock of which we have any knewledge,
1s hot a mechanical deposit ; it is made up principally ot crystals,
or of parts more or less crystalline in strmeture, mutually adjusted
by salient and re-entering aneles, or confusedly aggregated ; pre-
senting oceasional cavities, lined by more perfeci erystals.  Fvery
thing implies a previous state ot corpuscular mobility, the parti-
cles having liberty of motion : and the only powers equal to the
ctfect, are heat and eleetricity, aided by water aud the saline, al-
kaline, acid, and other soluble chemical agzents; these we now
find abundantly in the constitntion of the rocks. and they or their
elements were therefore originally provided in the grand store-
house of created inateriais.

Comparative Ageney of Fire, Water and Fleetricity.—The
accumulation of geological evidence leaves no doubt of the
previlence of fire in the interior of the planct: the portion in
actual igaition or fusion, in order to be suflicicnt to feed the
host of volcanoes in virious parts of' the globe, must be very ex-
tensive, and the vegularly inereasing temperature as we descend
into the carth—regular on the whole, although accumulating in
diflerent ratios, in different places aud countries, concurring with

|
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the evidence of volcauocs, fully establishes the dominion of in-
ternal fire. Our knowledge of the powers that generate heat, in
many modes of chemical and mechanical action, and more than
ali, by galvanism, renders it entirely credible, that any portion of
the crust of the earih, whose origin appears to have been ighcous,
may have been really derived from that source. Any part of
the nterior may, iherefore, have been melted, and if not now
In ignition or fusion, it may readily pass to that condition by a
transfer or increased cnergy of the powers which, even in our
comparatively sinall experiments, are suflicient to generate, in-
stantly, the most intense heat, in the most munfavorable circum-
stances.

[t 1s extremely probable then, that heat may have wrought
those wounders in our earth which demand extensive fluidity—
fluidity by fire, rather than by water. Fire and zalvanic electri-
city have this vast advantage over any fluid solvent, namely, that
they can render any substances fluid, without the addition of more
matter, to that which 1s to be thus made fluid ; the materials
themscelves become, in a sense, the source of the heat needed to
melt them, and it is without doubt that this agent may be suffi-
cient to render the entire planet fluid. 'This may be granted,
without deciding the «question, whether it has ever actually been
in this condition.  'Thus far we believe, that the opinons of most
geologists will carry them at the present day; and if our views
are ditferent {from those formerly expressed in connection with
this work, the change is the result of convietion tounded on ad-
equate evidence.

It is now apparent that heat in the earth is not an accidental
accurrence, like ~ur fires kindled on the sirfaece: it is vot the re-
silt merely of transient combustion ; it 1s an inherent and ever
active principle, concentrated at one tine in a particular region,
and at another time in a different place ; now, slumbering for
ages, and then revived or transferred, but unextinguished and un-
extinguishable. It must have been prevalent in early ages in the
deep interior of the planet, and indeed ail that now bears evi-
dence of an origin from fire, is by far the greater portion of the
carth, while the depositions evidently produced by water, and
by agueous solutions, are but a very small ilim comnrared with

the whole,
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Water and Soluble Chemical Agents.—Leaving out of the
question, for the present, the geological formations that are evi-
dently aqueous, and are so regarded by all geologists, we are com-
pelled to admit, that in the carly periods of the planct the ocean
must have prevailed far more extensively than now, if not uni-
versally ; or, in other words, the existing dry land must have
been under water. If granite had been melted under atmos-
pheric pressure aione, or when there was no atmosphere, its sur-
face would have been inflated and porous, like the upper current
of lithoid lavas; but,if melted under the pressure of water, it may
be of several miles in height, it would, on cooling from fusion,
crystallize, and become as we see it, a solid miiss.  'The same re-
mark will apply to sienite, to porphyry, to tray., to serpentine, &c.
which are admitted to have had an igneous origin.

arly and Presen? Ocean.—Now, what properties may we
fairly suppose would have belonged to the waters that hovered
over the yer embryo islands aud continents, still immersed in
their native clement, before the eievation commenced, by which
the dry land was made to appear, and what guslities may we
not suppese the present ocean to possess at profound depths,
where its pressure is great, and in those places where the heat
may also be active and long prevailing.

Modifield Properties.—Water, under such circumstances, must
evidently be a fluid of very peeuliar properties. It must contain
all the chemical agents not only that are soluble in it, but also
that are soluble in a compound fluid, consisting of water, and
of other agents still more active.  The acids would be solvents
for the alkalies, the metallic oxides, and most of the carths; the
alkalies wonld be solvents for alumina and siliea; acids and alka-
lies may have alternately prevanled ; and even it acids, alkalies,
carths, and the other metallte oxides, had been present at the same
time, aid had fonved salts. these compounds, so far as they were
soluble in water, would also jmpart to the fluid peculiar solvent
powers; while those componuds which were precipitated, would
be thus removed, s as not o ampede other agencies.  In the
constitution of mineral bodies, we find all the active chemieal
agents, oxygen, iodine, chlorne, fluorine ; and doubtless bronine
will be found ; the acids and alkalies are abundant : soda exists
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in great quantities; potassa is not unfrequent in minerals, and
lithia is found in several. The alkalies are largelv, and the alka-
line earths are considerably soluble in water; all the earths ex-~
cept silica unite with acids, and even this is easily dissolved by
hydro-fluoric acid. Thus ail the metallic oxides are soluble, either
in actds or alkalies; the metalsand combusiibies combine readily
with oxygen, chlorine, iodine, bromine and fluorine ; carbon* and
other combustibles become soluble by combination with each
other, and with the supporters of combustion.

If the elements came from the liand of the Creator in a state
of freedom, their first action must have been attended with in-
tense energy, and innumerable combinations and decompositions
would have taken place, the great agents encountering cach other
at every turn, and thus devcloping a new order of things.

Solubility of Silica and Alumina.—It is worthy of remark, that
quartz, feldspar and mica, the prevailing minerals in granite, gneiss,
and mica slate, are compused mainly of silica and glumina. Now .
siica and aluminna are (as already remarked ) readilz soluble in the
fixed alkalies: alumina iz solnble in acids ; sitiea in hydro-flueric
acid. and this agent caxu render silic: gaseous. T™erc ure notable
quantities of potassa and soda i1 both felispar and mica, and
fluoric acid has beeu found 1t the latter ; it eppear- therefore, that
those solvents we:2 present at the birth of these minerals, and
entered into their constitution.  Alkali exists in the carth in vast
abundancs, and thus even silica and alumina may have been
provided with an appropriate solvent.

The solubility of all the existiug matcrials that form the crust
of the globe; their solubility either in their elementary forms,
or in their proximate or complex combinations, is then a truth
cleaily demonstrable, and actnally demonstrated.

Auriliary Power of 1lcat.—The activity of chemical agents,
especially if subjected to pressure, is much incrcased by a high
temperature. There can be no reason why we should suppose,
that those causes which now feed the fires of more than three hun-
dred active volcanoes, were dormant in the youth of the planet.
On the contrary, innumerable extinct or quiescent volcinoes, re-
cord the ancient energy and extent of internal fire, which would
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operate both as an auxiliary to solution, and in its own projer
agency by fusion.

Add to all this, the intense action of the deep seated fires which
have melted granite and other igneous rocks, and we find ample
evidence both of the direct and auxiliary agency of internal heat.

Before the emergence of the land from the ocean, all volcanoes
must have been submarine, as many now are. They would all
therefore act under vast pressure, a pressure not even approached
by modern experiment, and the heat thus accumulated must have
given great activity to water and to aqueous solutions of chemical
agents.

Tlius both mechanical and chemical laws conepire to produce
solution and fusion on the greatest scale, and with the greatest
cuergy. By fusion and softening by fire ; by solution and soften-
ing by water, and its dissolved chemical agents, which may have
been even ignited under the enormous pressure of miles of ocean,
we may suppose chemical deposiiiols to have proceeded contems
poranasus'y ¢r in succession ; confusedly, as in granite, or in lay-
rs, as i pueiss and mica slate ; and the imbedded minerals of
the pritaary rocks, the garnets, the staurotides, the tourmalins,
the beryls, and others, whose elements were present, crystallized
by their aflinities, forining first the Integrant atoms, whose pro-
gressive aggrevation produced the beautiful crystalline solids, that
in a pecu.iar manner adorn the early formations of the gicbe.

Water and fire and pressure, and all the great chemical agents,
may thus have conspired, in acccordance with physical laws, tn
eflesting the arrangement of the crust of the pianet.

Violent movements were the natural result of thisstnie of things.
Igncous agency, the parent of earthquakes, aciing heneath the
rocks already forined, and bHeneath the incumbent ocean, would of
course produce fractuyes, dislocations and distortions, tortuous flex-
ions, ijections of veins and dykes, heavings, subsidence and cle-
vation of straia, ealled fuults by the miners, and innumerable Ir-
regtularities.

In the same manner many of the trap rocks were probably
thrown up heneath the primeval ocean ; they broke through the
strata and congealed above or between or among them, in ridges,
peaks or flats ; or they were injected in dykes or veins, or driven,
Interally, between the strata, rending them asunder, as if cleft by
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‘wedges. When, afier the emergence of land, they burst out be-
neath the atmosphere, they formed true volcanoes.

Inference.—While, by a vast accumulation of evidence, the
claims of heat have been greatly and justly enlarged, and as re-
gards 'the great mass of the globe, fusion has, by rightful au-
thority, been substituted for solution, Vulean has thus triumphed
over Neptune; but the latter still enjoys no mean dominion,
either in extent or in power. It is indeed impossible to explain
geological phenomena without having recourse to both these
mighty agents, the one ruling the immense interior kingdom,
the other the external, through whose superficial territorics the
restless monarch of fire makes occasional and vioclent eruptions,
establishing often only a transient sway, and after menacing uni-
versal destruction, retreating again to his hot domain, leaving mere-
ly the vestiges of his destructive aggression. At other times and
places the irruption is sustained ; age after age, subterranean thun-
der and agitations celebrate the victory, and a burning signal-
light 1s hung out against the skies, the emblem of conquest by
fire.

While we have vindicated the too much neglected effects of
water and aqueous solutions in softening, modifying, or dissolv-
ing mineral bodies, we are free to confess that the solution of the
entire planet, or even of its crust, in water or in any other existing
solvent, is a supposition which no well instructed person would
now venture to make. Sustained by the paramonnt authority
of Werner, it was long a received doctrine of the geological schools,
and it is perhaps not surprising, that his prevailing eloquence and
the zeal of his numerous disciples, trained under the very sound
of his voice, should have given extensive currency to this theory.

Those who have been among the last to retreat from this un-
tenable gronnd, have however no cause for mortification, since
the converts to the Wernerian theory may find eurolled in their
catalogue names of the greatest celebrity for talent, attainments,
and moral excellence. 'This theory, as a whole, i1s now for the
most valid reasons abandoned ; still soine important members of
it will be always retained, and Werner, clurwm et vencrabile no-
men, will be ever honored and revered.

Al First coxprrioNy oF THE MATERIALS oF THE (JLOBR,—
Doth geolozy and revelation are silent with respect to the first
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condition of the materials of our planet, nor is it possible for us
to decide the question how they first appeared. There is how-
ever 1o reason to suppose, that we sce any thing as it was origin-
ally created. We are certain of this in relation to the rocks
containing organized beings and fragments, whether the latter
were charged with organized relics or not. This statement 1n-
cludes all formations except the primary or crystallized and ig-
neous. Reasoning from the natural products of volcanoes, and
upon the laws of crystallization, as applied to crystalline masses,
as well as to individual crystals, no geologist hesitates to infer,
that thic crystallized and unstratified rocks have assumed their
present appearances from the operation of natural laws, and con-
sequently that the globe, as far as we can examine it, or infer its
condition at profound depths, has been wrought over, and much
of it again and agam. Consequently, we caunot be certain that
in this sense even granite is strictly primitive; but in relation to
subseyuent formations, it may be primary or anterior to them; as
an igneous rock, it may have been melted in all geological ages,
and consequently some of its injections and overflows may have
been more recent than the newest secondary rocks, for it has been
found penetrating and overlying chalk. This appears to be the
most recent geological date which it has been proved to have
attained.  Still, it would not be surprising it it were found to
invade and cover cven the tertiry ; we ought to be prepared for
such discoveries, nor would they, it made, militate with our pres-
cnt views of geolozical dynamies.  Farther than this we are
hardly prepared to go, for it that which is granite below were
to be erupted above, under only atmospheric pressure, it would
asstime some of the known forins of lava, and it ejected under
the sea, it might take on the character of the traps or por-
phyries. In all vicissitudes of geological theory, it must ever
remiin true, that the materials of granite, considered as a whole,
have always been below all other existing rocis, and consequently
that they are prior in order of position, althongh their form of
existetice is not strictly primitive, nor can any thing among roclks
be {ully proved to be entitled to that name.

Mr. Lyell's name of hypogene implies formed beneath, which
is in accordance with the ideas expressed above.
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AIIL. PossiBLE MODES AND RESULTS OF ELEMENTARY ACTION.~—~
In the present state of chemical science, our clementary ponder-
able bodies are divided between combustibles, (metallic and
non-metallic,) and supporters of combustion—of the former filty,
of the latter five ; and if we extend the idea of combuistion, as
sonme authors are disposed to do, to otner cases of intense chemn-
ical action, attended by the extrication of light and heat, we shall
include the agency of the combustibles and metals upon each
other, as well as upon the proper supporters of combustion, and
also the action of the latter upon one another. lYor our present
purpose, it is quite immaterial which view is embraced.

If we suppose that the first condition of the ereated clements
of our planet, was in a state of freedom, and the globe being a
mass of uncombined combustibles and metals, that oxygen, chlo-
rine, iodine, bromine, and tluorine were added, it is obvious, that
the reaction, awakening epergies before dormant, would produce
a general and intense ignition and cembustion.  Phosphorus, po-
tassium and sodium wonld instantly biaze ; the other combusti-
bles and metals would follow in the order of their inflammabilhity,
and thus a general conflagration wottld ke the very first step in
chemical action.  Water would be formed, the atimosphere would
result from the mixture of its elements, the fixed and volatile alka-
lies, the carths, and stones, and rocks, the metallic oxides properly
so called, the sulphurets and phosphurets, &e. of the metals and
of the enmbustibles, the principal acids, the iodides, bromides, fluo-
rides, and chlorides, alkaline, earthy and metallic, and ultimately
the salts, besides many other compounds resulting either from a
primary or secondary action, would he produced.

In such circnmstances, the imponderable azents. heat, light,
electricity, magnetism, and other forms of attraction, would he
inconceivithly active—steam, vapors and gases woutld be suddenly
evolved in vast quantities, and with explosive force ; and the re-
cently oxidated crust of the earth wonld be torn with vielence.
It is however obvious, that this intense action would set hbounds
to itself ; for the chemical combinations would relent or cease,
when the erust had become sufliciently thick and firm to protect
the metals and combustibles beneath from the water and the air,
and other active agents.
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As we are merely stating the conditions of a problan, we for-
bear to descant upon collateral topics, or to pursue the primary
rock formations through all their vicissitudes. We do not even
aver that such events have actually happened ; but philosophy 1s
sober and rational when it assumes that their existenee Is consis-
tent with the known properties of the chemical clements, aud
with the operation of physical laws,  Supposing that such was
the actual Leginning and progress of things, it is obvious that the
oxidated crust of' the globe, would still cover & nucleus consisting
of metallic and inflammable matter.  Of conrse, whenever air and
water, or saline and acid fluids penetrated to this nternal naga-
zine, the same violent action would recur at increasing depths,
and the confinemnent and pressure of the incumbent strata, ang-
menting the eflects a thousand fold. would m later agzes. necessa-
rily produce the phenomena of earthgquakes and voleanoes,

Stilly itis equally obvions, that every recurrence of stuch events,
provided to cause of renewal can be indicated, must oxidize the
earth decper and deeper, and i the point should ever be attamed,
when water or air ceased to reach the inflammable nucleus, or if
it were all oxidized, the phenomena must cease. and every ap-
proximation towards this point would render them less frequent.

Dowes this correspond  with the actual history of the globe?
Are ignition and convulsions les< frequent now than in the early
ages of our planet 7 "Flie extensive regions, ocenpied by rocks
of acknowledued igneous origin, hut where fire 1s not now artive,
lend support to this hypothesisc which well accords with the
views now generally adopted of the formation ot granite. "T'his
hypothesis is perfectly consistent with the opinton that those gal-
vanie powers which we lnme to exist—whose action we can
cormand, and whose efieets. having been first observed within
the memory of the present generation, now il us with astonish-
ment, are constantly active in producing and renewing the phe-
nomeni of carthguakes and velemanoes, as both at eawhier and later
periods, they have been egually eflietent imomelting granite itself,

Maotals and chemical tluids, with juxtaposition, in a certain
order, are the conunon means by which we evolve this wonderful
power,  Bven substanees apparently drey and inert, will produce a
permanent, and i proportion to the means emploved, an energetie

{
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effect, as in the columus of De Luc and Zamboui. Metals and
fluids are not indispensable, for almost any substances of different
natures properly arranged, will cause the evolution of this power.
Whoever has withessed the overwhelming brilliancy and intense
energy of the great galvanic combinations of Davy, Children, and
Hare, and considers how trifling in extent are our largest batte-
ries, compared with the vast natural arrangements of earths, salts,
metals and fluids, which exist beneath our feet, will not be slow
to admit that this power may in the deep interior be incessantly
and alternately evolved, mitigated, suppressed, revived, and aug-
mented to tremendous intensity.

Iu our instruments, we see cmanating from this source intense
light, irresistible heat, magnetism in great efliciency, and a de-
composing agency, which, by direct or intermediate action, com-
mands all elements, and all combinations. ‘The experience of a
few years has added magnetisin as a power at once the effect and
thie cause of clectricity.

'T'he latter, especially in the galvanic form, evolves immense
maghetic energy, and magnets i turn give out electricity and
produce all the effects of electrical and galvanic combinations—
heat, light, or sparks and ignition, shocks, decomposition, and, by
induction, even magnetism itself.

We have stated an hypothesis as to the condition of the ele-
ments when they were first created. We would not insist upon
this, becanse we cannot know it to be true.  But in assigning
galvanic action as a cause of the internal heat of the earth, we
propose a reasonable theory, and we provide not only for heat
independently of combustion, but we may in this manner provide
cotnbustibles which may act chewmically, and thus add to the
eftect without limit. "Fhe decomposition of acids, alkalies, carths,
and other metallic oxides, is a fumiliar effect ol galvanic action ;
their inetals and combustibles are set at liberty, and some of them
being inflanmunable both in wr and water, clastic agents may be
evolved, and heing rarefied by heat, would produce violent me-
chanical action. 'I'he first principles of this hypothesis are estab-
lished by experiment, and nothing is really hypothetical but the
application to the phenomena of internal heat and of earthquakes
and volcanoes.
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It is a peculiarity of the present view, that causes are provided
which admit of indefinite continnance, and of unlimited renova-
tion, and there appears no reason why the phenomena should
ever cease. It has therefore the great Newtonian requisites of a
good theory : s fucts are proved, and the theory is hoth true and
sufficient. In its application to volcanoes, it has this additional
advantage, it embraces all that is possible in other theories.  Coal,
lignite, sulphur, petroleum, hydrogen gas, and fermenting pyrites,
may all contribute their (quota of power to the production of vol-
canoes, although the united eftfect of all these must, 1f it be ope-
rative at all, be very trivial.  Heat, light, electricity, and magne-
tism, may produce cndless decompositions and recompositions ;
burut substances by galvanic energy returning again to their
combustible condition, will burn anew; elastic fluids wiil be
evolved in unlimited quantities, and all the violent wuiechanical
cffects which their action is known to produce will succeed ;
these are among the known and familiar effects of this power,
and all the materials necessary to render it active are existing in
the carth on a scale of immense extent.  The present hypothesis
does not exclude the subsequent action of water, in dissolving
chemically, or disintegrating mechanically, the crust of the globe;
for water, fire, and all the great chemical and mechanical agents

mutttally cooperate.
The cause now indicated is suflicient for all the phenomena,

and this camnot be said of any other that has heen, ory in the pres-
ent state of our knowledge, can be named. We may venture a
step farther; it is certainly possible,—perhaps it is not improba-
ble, that the light and heat of the sun and of the fixed stars mmay
have u similar origin.  To the eve of philusophy, as well as to
vulgar apprehension, the sun is anignited body, and we know
not of any power but the electrical that can perpetuate this con-
dition. 1t is not neeessary to speculate as to the mode of excite-
ment, but we may remark, that tlaids are not indispensable ; the
power may be evolved from dry substances, and even between
good conduetors, if' heat be applied in the beginning ; electrieity
may produce heat, and heat may excite eleetricity, and both have
the most intimate and reciprocal relations to magnetism.  'T'hus
a circle ot agencies is provided which being mutually causes and
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eflects may continue to operate in an endless cvele whose ter-
mination will not be fixed by the exhaustion of phyical power,
which never tires nor grows old, and will cease to act only when
the Creator shall fix its limit and annul the fiat that called it into
being.

XIV. Reramion or Geovoey To the ravny Scuiemime His-
Torv.—In this country, the cultivation of scientific geology is of
so recent a date, that many of our most intelligent and well cdu-
cated people are strangers even to its clements; are unacquainted
with its amazing store of facts, and are startled, when any other
geological epochs are spoken of than the creation and the deluge.
Buat, 1t is beyond a doubt, that there are innumerable and decisive
proofs of successive revolutions, and of a gradual progress iu the
course of geological events, implying, on the whole, a regular
order in the formation of the crust of the planet, which events
necessarily imply much time, and cannot be referred, exclusively,
to any course of diluvial action. 1t is impossible, to refer to this
cause, rocks containing consolidated water-worn ruins and frag-
ments, and organized renains, cutombed 10 the finm strata and
mountains. 'The fossil organic kingdom presents a vast field of
observation and instruction, and it is less known, even to the
greater number of inteliectual persons, than almost any depart-
ment of knowledge.  None but geologists study it with diligence,
and none who have not made themselves masters of the facts, are
qualified to judge of their importance, and of their bearing. 'To
understand the subject, we must study n the ficlds, in the mines
and mouutains, or, as an imperfect substitute, in the cabinet.
Persons who are entirely ignorant of this species of information,
are destitute of the means of forming a correct judgment, they
neither know the facts, nor can they compare one truth in geol-
ogy with another, so as to estimate their wutual relation. On
this subject, it is, therefore, very diflicult to find access, to many
minds, otherwise enlightened, and habituated to receive and
weigh evidence, with candor and intelligence.  "The obvions
reason is, that they are not in possession of the first elementary
conceptions; and when the facts are stated, if they are not de-
nied, they are neglected, heeanse they are inconsistent with their
habits of thought, and hecause they make no distinet impression,
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they are supposed to be dreams or pictures of the imagination ;
thus they fail to bring that conviction to the mind, which must
always be the result, when they are fully understood and realized.

In this country, where the moral feeling of the people is iden-
tified with reverence for the Scriptures, the questions are often
agitated by intelligent persons,—When did the great series of
geolegical events happen? If the six days of the creation were
insuflicient in time, and the facts cannot all be referred to the del-
uge of Noah, to what period, and to what state of things shall we
assign them?

This 1s a fair topie of enquiry, and demands a satisfactery an-
swer ; an answer, which is given by the whole series of geologi-
cal discoverics, and the question will never remain of doubtiul
issue in the mind of any one who has fully studied and mastered
them: but they must be studied profoundly and not superficially.
The subjeet of geology is possessed of such high interest, that it
will not be permitted to slumber; it will proceed with increasing
energy and success; a great number of powerful minds and im-
mense research are now cmploved upon 1t, and many collateral
branches of science are made tributary to its progress. Its cot-
clusions have been supposed to jar with the Seripture history ; this
is contemplated with avurm by many—with displeasure by some,
and possibly, by a few with satisfaction ; but there is no cause for
either state of feeling: the supposed disagreement is not real ; it is
only apparent. It is founded upon the popular mistake, that since
the creation, the deiage and voleanie eruptions, with the convul-
sions of earthquakes, are the only causes that have produced impor-
tant geolozical changes; they believe that this world was formed
sibstantially as we now see it, and if’ they have any knowledge
of its immense and various deposits, they suppose that they were
made in a very short period of time.  Both these are fundamen-
tal crrors, which have misled both the learned and the uniearned.
and they are7still extensively prevalent.

Although the materials were created by ahnighty power, they
were evidently lett (o the operation of physieal laws, which laws
also afleeted, more or less, the fate of the various races of plants
and animals that were successively called into existence.  But as
already remarked, there is no reasen to believe, that any part of
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the crust of the earth, reaching even to a fathomless depth, is now
in the condition in which it was originally made ; every portion
has been wrought over and brought into new forms, and these
changes have arisen from the action of those physical laws which
the Creator established, and which are as truly his work, as the
materials upon which they operate. The amount of time is the
only difficulty, and this will vanish before an enlarged and rea-
sonable view of the whole subject, comprehending also a just
estimate of the evidence.

Nature of the evidence.—The evidence is the same which is
readily admitted as satisfactory in the casc of historical antiquities.

Roman coins, weapons, personal ornaments, utensils, baths,
roads, camps and military walls, and defences of various kinds,
have been frequently discoverea in Britain. 'They are ascertained
to be Roman, by their resemblance to, or identity with, the ac-
knowledged productions of that remarkable people, as still existing
in Italy and the adjacent countries, the ancient scat of their do-
minion. Had Julius Cesar and the other historians and writers
been silent as to the invasion of Britain, and as to the dominion,
which, for more than four centuries the Romans sustained in that
island ; still, could any one, acquainted with the facts, hesitate to
believe, that they had not only visited Britain, but also remained
there, for a great length of time, as conquerors and masters. Had
all historical knowledge of these events been lost, would not the
antiquary who examined the relics, and who also extended.his
observations to other countries where similar things are found,
with perhaps the addition of splendid aqueducts, temples, and
amphitheatres, pronounce that they had all evidently originated
from one and the same people, and would he not, without hesi-
tation, pronounce them to have been highly civilized, warlike
and powerful ; and that their epoch was one of considerable an-
tiquity.

At this moment, there exist in some parts of kngland, and in
various parts of Europe and Asia, ancient barrows or sepulchral
mounds, some of them of stupendous size; similar structures are
found in North America, and also stupendous forts, which, in
Ohio and Kentucky, and other western states, amaze and con-
found the observer.
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These structures enable us to realize the supposition just made
respecting the Romans, and compel us to say, that all these massy
mounds and forts, were the work of unknown races of men, on
whose history even tradition sheds not a ray of light, and we are
left in profound ignorance, as to their origin.

In relation to geology, it is easy to make the case still stronger.
When, in 1738, the workmen, in excavating a well,* struck upon
the theatre of Herculaneum, which had reposed, for more than six-
tecn centuries, beneath the lava of Vesuvius; when, subsequently,
(1748,) Pompeil was disencumbered of its volcanic ashes and
cinders, and thus two cities were brought to light; had history
been quite silent respecting their existence, as it was respecting
their destruction ;¥ would not all observers say, and have not all
actually said,—here are the works of man, his temples, his forums,
his amphitheatres, his tombs, his shops of traffic and of arts, his
houses, furniture, pictures, and personal ornaments, his streets,
with their pavements and wheel-marks, worn in the solid stone,
his coins, his grinding mills, his wine, food, and medicines, his
dungeons, and stocks, with the skeletons of the prisoners chained
m their awful solitudes, and here and there the bones of a victim,
who, although at liberty, was overtaken by the fiery storm, while
others were quietly buried in their domestic retreats; the falling
cinders and ashes even copied, as they fell, the delicate outline of
female forms, and having concreted, they thus remain true vol-
canic casts to be seen by remote generations.

Because the soil had formed, and grass and trees had grown,
and successive gencrations of men had unconsciously walked,
tilled the ground, or built their houses, over the entombed cities ;
and becausc they were covered by lava or cinders, does any one
hesitate to admit, that they were once real cities, that at the time
of their destruction they stood upon what was then the upper
surface, that their streets once rang with the noise of business,
their halls and theatres with the voice of pleasure: that, in an
evil hour, they were overwhelmed by a volcanic tempest from
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* Tiarhier exeavations had been made and three female statues discovered.

t In the historics of those times, it is only said, in general terms, that cities and
villages were overwhelmed.
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Vesuvius, and their name and place, for almost seventeen centu-
ries, blotted out from the earth and forgotten.

'The tragical story is legibly perused Ly every observer, and all
alike, whether learned or unlearncd, agree in the conclusions to
be drawn.  When moreover, the traveller of the present day sces
the cracks in the walls of the houses of Pompeii, and obscrves
that some of them have been thrown out of the perpendicular,
and have been repaired, and shored up, he learns that the fatal
convulsion was not the iirst, and that the doomed citics, must
have been before shaken on their foundations, by the throes of
the Iaboring earth.

To establish all this, it is of no decisive importance that schol-
ars have gleaned, here and there, a fragment from ancient Roman
classics, to show that such cities once existed ; and that they were
overthrown by the eruption of the year 79 of the Christian cra,
which gave occasion for the interesting letter of the younger
Pliny, describing the death of his uncle, while observing thie vol-
canic phenomena, his philosophical curiosity having cost him his
life.  In such ecases, the coincidences of historical and other wri-
tings, and the gleanings of tradition, are indeed valnable and grati-
fying; they are rven of agreat ntility, not i proving the cvents,
for of them there is a record, which cannet deceive, but in fixing
the order, and the time of the occurrences. The nature of the
catastrophe, which buried the devoted cities, is however nerfectly
intelligible, from the appearances themselves, and needs no histor-
ical confirmation.  No man ever imagined that Herculanenm and
Pompeil, were created where we now find their ruins; no one
hazards the absurd conjecture that they are a fusus naturae, but
all nnite in giving an explanation consistent alike with geology,
history, and comnmon sense.

Application of the Iieidence~In the sune manner then; we
renson respecting the physical phenomena of our planet, and here,
even at the hazard of some repetition, we shall imake a statement
of facts, to illustrate this mast important argument, which will
demonstrate that geological evidence is of the same nature with
that just cited, and that the most revered documents cannot he
more decisive in relation to civil history, than geological facts
are with reference to the natural history of the earth.



45

The earth then is full of crystals and crystallized rocks; it is
replete with the entombed remains of animals and vegetables,
from entire trees to lichens, fuci and ferns—f{rom coal beds to
mere 1npressions of plants; it is stored with animals, from the
minutest shell fish, and microscopic animalcule, to gigantic rep-
tiles; 1t is chequered with fragments, from fine sand to enormous
blocks of stone; it shews on the joining surfaces of many strata,
and especially of the sandstones, the delicate flexions, produced
by undulating water, when the materials were loose as they are
now on the sca-shore; it exhibits in the materials of its solid
strata, every degree of attrition, from the slightest abrasion of a
sharp edge or angle, to the perfect rounding which produces globes
and spheroidal forins of exquisite finish; it abounds with dislo-
cations and fractures; with injections and fillings up of fissures
with foreign rocky matter; with eleviations and depressions of
strata, 1 every position, from hoerizontal to vertical ; it is covered
with the wreck and ruins of its uprer surfoce: and finally, its
ancient fires, smnetimes for variable periods, partially dormant and
relenting, have never been extinguished, but still struggle for exit,
through more than three hundred volcanic mouths.  The present
crust 1s therefore only the result of the conflicting energies of
physical forces, governed by fixed laws; its changes began, from
the dawn of the ereatjon, and they will not ecase till its materials
and its natural powers are annihilated.

Instances—'T'hey are inpumerable, and are every where at
hand ; every system of geology unfolds them; our anthor’s pre-
ceding volume is rich in such facts, and it remains only to illus-
trate our position by a few examyples, duly connected, to sustain
the arginent, for which purpose they are added.

Fossil [Fish of Mount Bolea.—'T'he beautiful fossil fish.* more
than 100 species of which are found in marly mestone, in Mount
Bolea, near Verona in Naly, inforin us that they were once living
and active beings: before those hills were deposited, and when
the waters stood over the place where. n the bottomn of the sea,
the fish were entombed, the rock which contains their skeletons
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* Already eitwl in the general sketeli: from this celebrated locality there are
gpletidid specimens in the cabinet of Yale College.
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was formed around them, doubtless in the state of a calcareons
and argillaceous sediment; this calcareous stratum (perhaps itself
thrown up by a voleanic heave, and thus suddenly enclosing the
fishes) was then overwhnelmed by a submarine eruption of molten
rock, and the heat was not communicated through the bad con-
ducting substance of the marl, to the destruction of the organic
forms; then again, and still on the bottom of the sea, the calea-
reous rock was formed anew with its enclosed fishi; agzain the
molten rock flowed over the calcareous marl, and so on in several
successions. But this is not all; this remarkable formation is
now 50 miles from the Adriatic, the nearest sea, and it rises 1200
feet above it. It is plain then, not only that the whole was suc-
cesstvely formed beneath the ocean, but that the hill; with the
country to which it belongs, was afterwards raised by the power
of subterraniean heat, thus emerging from. the surrounding waters,
and ages since becoming drv land.

To illustrate this case, we will state that in the waters of the
harbor of Newport, in Rhode Island. there are one hundred and
thirty or more species of indizenous fishes ;¥ now suppose an irrup-
tion, as from land torrents or a volecanic movement under the
waters, were to throw suddenly upon them, such a mass of sedi-
mentary mud, that they were to become entangled and suffocated
on the spot: they would of course remain, and the materials
might, by pressure and time, become consoliduted around them.
Were the bottom of the sea to be afterwards clevated mto dry
land, on opening the bed, there would he found a trune Bolca
quarry of fossil fish. Lixcepting the overtiow of igneous rock and
the repetition of the fish deposit, and of the fire rock, the cases
appear exactly altke.

The DBolea fish present only one example among thousands in
Italy and Sicily, of the emergence of mountain ranges, whose
flanks for a thousand fect or more in height, as on the Apennines,
or two thousand as in Sicily, are replete with the shell fish and
other molluseous animals of the Mediterranean.

Organic Remains in Early Rorel-s.—In very early, and often
deeply scated rocks, usually called the transition, coming 1imme-
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IDwight. by my brother Gold 8, Silliman, then a citizen of Newport,
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diately after the primary, we find the fisst traces of organized
beings ; the perfect impresses of plants, with the earliest coal, and
both the forms and the entire mineralized bodies of millions
of animais; the depositior of these rocks was therefore cotempo-
rary with, or subsequent to, the creation and propagation of the
organized beings whose irapresses or whose forms they contain,
and 1t is self-cvident, that these rocks could not have been depos-
ited prior to the date of the animals and vegetables included 1n
them.

In many cases both the plants and animals lived and died at or
neor the places where they are found entombed in the rocks; for
often they present few or no marks of violence, or of accident;
their delicate parts are often perfectly preserved ; animals, with
their organs entire, and plants with their fibres and leaves in full
expansion.

Occasionaily, however, we find one stratum with its included
mineralized organic bodies entire, and a contiguous one having
them more or less broken, mutilated and dispersed. It is there-
fore cvident, that in early ages, as now, organic relics were trans-
ported and broken by currents and other aqueous movements,
and by atmospheric agitations, and that perfect repose was only
occasional and existed in peculiar circumstances, while between
the extremes of great movements and entire quict, there were, as
at the present time, many intermediate stages,

Both the plants and anmmals belong to races which are no longer
found alive, or it analogous races exist, thev are related to the
ancient ones only by elass or genus, and not by species.  Ortho-
cerie and trilobites are found among the most ancient animals,
and zoophytes, shell fish, and other molluses are common.  Mad-
repores and crinoidea abound in the carly rocks.  Sometimes. strata
rich in entombed animals, occupy great distriets of country,  In
the transition marble for instance. animals reposing 1 the bowels
of mountains, miles from dav-light. often torm alinost the entire
mass, and they are so firmly united to the rock, as to constitute a
part of its sabstance.  Many of the architectural marbles owe much
of their beauty to imbedded animals. myriads of whiceh lie ahmost
in absolute contact ; the matter ot the rock between them. only fill-
ing up the void occasioned hy their angular and contfused positions,
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The trilobites had a jointed articulation, could bend their bodies
like n lobster, and we find them sometimes doubled, and sometimes
expandcd, as they lie in the rocks.  Dr. Buckland has shewn that
the cye of this animal was furnished with 400 lenses, adapted to
a wide range of vision in clear water, and consequently it was
not fitted to live in the turbid ocean formerly supposed to belong
to this geological period—the imaginary chaos.  Dr. Buckland’s
Bridgewater "T'reatise is a classic on organic remains, and no one
having the knowledge and giving the attention necessary to coms
prehend his fine course of illustration and argument, can fail to
find in his book a moral and physical demonstration of the high-
est order ; physical, as proving the progressive formation of the
crust of the earth through a long course of ages, and moral, as
evineing the wise and henevolent design which is irresistibly m-
ferred from the work of progressive creation and arrangement.

We have already mentioned the fossil fishes below the coal,
and in the deep transition rocks still lower down. ‘The former
opinion that the carly animals were exclusively very simple in
their structure, appears thercfore, no longer tenable.  Sull it is
true, that as the ereation advanced, higher orders of bhoth ammals
aud plants were called into boing, while animals of simple struc-
ture are also continued t) the present tume.

Possible Mode of Corsolidation.—"I'licre 1s little difliculty 1n
understanding how the marine animals—for example, the erinoiden
and corals that fill, more or less, the transition limestone of the
Peak of Derbyshire, and the limestone of many portions of the
West in the United States, came to be thus entombed.  We ean-
not doubt that the animals received their existence, mud hived and
died in the ocean, and that, at least at the time of their death, it
was full of calcarcous carbonate, either in solntion or in mechaniceal
suspension, or hoth,  When they died, they of canrse subsided to
the hottom, and were surrounded, as they lay, by the conereting
calcareous matter.  Multitudes of them were present, at the saine
time and place, in all the confusion of accidental position, and
therefore were enveloped, just as we find them, in every imagin-
able posture ; the interstices were filled by the lime, and this be-
ing more or iess chemically dissolved, produced o firm sub-crys-
talline mass, a section of which shows us the animals sawn
through, aud admitting of a polish, like the rest of the roclk.
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 If we could suppose that our common clams and oysters, that
lie in the mud of our harbors and inlets, were to become solidi-
fied into one iavss, aloug with the matter which envelopes them,
the case would not be disimilar; only they would be enveloped
in earthy, instead of crystallive matter, and the rock formed from
it would be referred to the most recent scecondary, or to the ter-
tiary, unless its texture were afterwards altered by igneous agen-
cies, by infiltration of dissolved matter, or other causes, and even
then, its geological age would be decided ruther by its organic
rematns, than by its mineral texture.

1t is easily understood, also, how a new struinm, cither of the
saine or of different constitution, may be deposited upen a pre-
vious one, and with it, the bodies of the animals that lived aud
died i the fhad, by which it was covered ; wnd these might be
the same mmmals with those of a previous stratum, or of a dif-
ferent order, it being understood that, in the case of marine ani-
mals, cach successive stratita was, in its turn, the bottom of the
existing ocean, and also the upper or last consolidated layer of
the erust of the carth, as it then was at that place. A sinilar
course of reasoning will apply to fresh-water deposits.

With respeet to marine and aguatic animals, the temperature,
and perhaps the mineral contents of the waters, appear to have
been, at different pedods, adapted to the support of ditlerent races,
which were theretore ealled mto extstence, and thas, when they
died, their remaing heeame successively solidified.

There wus not, however, an entire extinetion of all the ani-
mals of a particulur race; amultitde were entombed, as is proved
by their remains, but the species often survived to another epoch
or to other epochs, sometimes throngh a evele of changes: in
the mean time, new races were created and heeame petrified in
the forming rocks: again perhaps, the diminished rce peopled
the waters anew, mud theie relies were solidified in another de-
position, atd SO on in suecession,

Whether animiads and vecetables were deposited in the ocean,
or tn seas, i lakes, vivers or estuaries, itis easy to inagine, that
iC all the canges neeessary to produce the events were to he
brought into successive operation, they might follow each other
in the order supposed-; and that this was the faet, canuot be rea-
sonably doubted, any more than that an edifice, having granite
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for its foundation, sandstone for its basement, marble for its st-
perstructure, wood for its roof, and lead, zinc or iron for its cov-
ering, was actually constructed by the architect, and connected
in that order by his intelligent design.

'T'he great truths of geology are few, simple and intelligible ;
necding nothing but the application of a sound judgment, en-
lightencd by science, to the accurate observation of lacts; the
order of their succession can be often ascertiined, and not un-
{requently the proximate causes and the innnediitte circumstances
can be discovered and satisfactorily explained.

It is a supposition, altogether inadmissible, and unworthy of a
serious answer, that the animal and vegetable races, entombed in
such profusion, and buried often under entire mountain ranges, or
firmly cemented into their very bosom, were created as we find
them; and still more preposterous is the sugyestion sometimes
made, by those ignorant of geology, that there are no real organic
relics, but only tllusory resemblances to animals and plants.  Both
suggestions arc absurd, and evince only profound ignorance. 'I'o
any person well informed in geology, it is quite supertluous to as-
sert that organic relics were once living beings, performing the
part belonging to their respective races, and that at their death,
or soon after, they were consolidated, in the then conereting and
forming rocky strata, or that they were, in various instances,
overwhelned by igneous or diluviad catastrophes,

Animal Remains in Neeonduary and other Rocles.—'T'he older
secondary rocks often abound in shells of molluscous auimals,
principally of extinet genera, aed there 1s o progression through
the more receut strata, exhibiting a greater and  greater approxi-
mation towards the more complicated structure of the most per-
fect animals; while the newer rocks of this class, and of the
strata that lic upon them, including the tertiary, contain reptiles,
fish, and even birds, and terrestrial guadrupeds,

Savrians and Fizards-<"The extinet saurians or lizards, men-
tioned already in our general sketch, appear to have been mainly
coeval with the period between the coal wnd the chally, oc the
carly tertiary.  'TChey were the most conspictious animals of that
time, and were evidently very numerous.  Several genern, inelu-
ding many species, and a great number of individuals, have been
discovered, and among them are the most colossal bones that have
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hitherto been found, anterior to the middle tertiary, or perhaps to
any perictls.

These ancient saurian fumilies, namely, the crocodiles, the
ichthyosauri or fish lizards, the megalosauri or great lizards,
the plesiosanrt or antimals reseibling lizards, and several more,
have been tound in the middle and recent sccondary tertiary
rocks, especially of Fngland and FFrance, and some of them have
been discovered in this eountry.

The anegalosairas is found in limestones and sandstones lying
higher than the lias, and the ichthyosaurus and plesiosaurus, in
many of the strata above, and in some of those helow that rock.

"The {ossil crocodile appears to have been, anciently, as at pre-
seut, ann inhabitant of fresh water, and of rivers.  In the West
Indies, according to De la Beche, the crocodiles frequent muddy,
and sometimes hrackish ponds; and in shallows, they often re-
main for hours, with the tips of their noses ont of water.  The
crocodile has been continued, perhaps, fromn the new red sand-
stone—ocoertinly from the lias, to the present time~—and as its re-
mains often ocenr in the interval, it appears to have been a toler-
ably constant inhabitiant of our globe.

The organization and habits of erocodiles do not enable them
to contend with the agitations of the sea, which they shun. It
wonld seent, however, that the organmzation of the ichthvosauri,
and perhaps o the plesiosinri, would enable them to swim in
the waves,

With the solitzry exception of two speciesof the opossum, found
it the Stonestield sfate near Oxtord, Fngland, no viviparons ver-
tebrated animal has been found below the chalk,  The Stones-
ficld slate belongs to the older rocks of the oolitic series, aud lies
above the lias,

The remains of the saunans indicate animals of varions size,
from & vied or two to twenty, forty, fitty, and seventy feet or
more in leneth, Beine cenerally amplubions, there is every rea-
soit to believe, that when only portions of Fnglimd, in the form
of Islinds, stood above the water, these aunmals swam and sported
about in the mterlocking waters of early Britain, or basked upon
the beaches of its seas and estuaries, while the terrestrial lizards,
some of which were of gigantie dimensions, either preved on
other animals, or cropped the exuberant tropical vegetation of
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a glowing climate, that flourished either on the dry land or along
the fenny and sedgy shores.

The iguanodon, (so called from the resemblance of his teeth
and form to those of the iguana of the West Indies,) was an her-
bivorous reptile, and appears to have attained the length of sev-
enty or eighty feet or more, with a height of nine or ten feet.
Still, his remains are interred in solid ferruginous sandstone, far
below the chalk, and probably more than two thousand feet be-
neath the upper strata of chalk and tertiary, that were subse-
quently formed over him, most of which have been swept away
by diluvial action or by other causcs.

In July, 1832, another saurian was discovered in the sandstone
of Tilgate 1'orest.* It is described and figured by Dr. Mantell
in the Geology of the South East of England. The reptile is
named the hyleosaurus, or Wealden lizard. Vertebrae, ribs, co-
racoids, and other bLones were found, either in connexion or in
Juxta position, making an imposing mass, and very firmly ce-
mented in the sandstone. 'The animal is supposed to have been
twenty five feet long.

The vegetable remains, as well as the fishes and shells, and
rolled stones, that are found entombed in the same strata, prove
that they were once the upper surface, and formed part of a vast
estuary, which was subsequently buried by the marine formation
of the chzlk and its attendant strata.

Early Animals, Vegetables, and Coal.—Among the primary
rocks there are no traces of vegetation any more than of animal
life. According to De la Beche, wood and terrestrial plants are
found tn most rocks, not only from the old red sandstone upwards,
but in the traunsition beneath ; proving, that dry land must have
existed, more or less, previous to, or at the time of the formation
of most of these rocks. We may suppose, therefore, that ponds,
lakes and rivers, existed also.

It would appear, from the relicsof the periods irnmediately suc-
cecding the transition rocks, that vegetation had increased prodi-
giously upon the earth, and that there were even trees and for-
ests upon those parts of the surface that had become sufliciently dry.
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* Subsequently at a later geological period, that of the green sand bencath the
#halk at Maidstone.
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Bituminous coal was formed from submerged and inhumed
vegetables, among which, cryptogamous plants, whose vestiges
are numerons 1n the coal mines, were conspicuous.
~ Coal, with all its alternating and attendant strata of shales,
sandstones, limestones, clays, iron ores, puddingstones, &c., Is
often found repeated several times in the same coal basin or coal
field; in extreme cascs fifty, sixty, or seventy times or more; and
the mines are occasionally worked to a great depth, (even to a
thousand feet in some places in England.) It is plain, therefore,
that no sudden and transient event, like a deluge, could have
produced such deposits, although it might bury wood and trees,
which, in the course of time, might approximate to the condition
of lignite or bituinized, or partially mineralized wood, which is
often found under circumstances indicating a diluvial orizin.

T'wo very interesting facts have been recel:tly observed in this
country, illustrating the origin of coal from vegetables. Peat
has been found in Maine, converted into coal; large trees have
been discovered huried beneath the alluvial sand and clay of the
Mississippi ; some of them retain the marks of the axe, but are
changed in part into coal, and still present perfect wood in parts
of the same log.—Amer. Journal, Vol. xxxv, Dr. C. 'T'. Jackson—
Prof. Carpenter.

Arborescent plants, and their branches and roots, are often
found in the coal formations, and in their sandstones, &c., thus
proving that the gigantic vegetables were sometimes embraced in
those deposits.

Farly eristence of Trees.—It had been supposed, that the
plauts which have contributed to the formation of coal were gen-
erally succulent, with little or no firm woody fibre. [t appears,
however, from two memoirs by H. Witham, lisq., of Edinburah,
that large trees, strongly resembling the Norway fir and the yew
tree, existed, even anterior to the deposition of the great hitumi-
nous coal field of the Lothiuns, around Edinburgh. Near that
city, in 18206, a fossil tree was discovered, three feet in diameter
at its base and thirty six feet long, lying nearly horizontally be-
tween the strata of sandstone.  [ts composition was carbonate of
lime 60, oxide of iron 1§, carbon 9, alununa 10.

8
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In the quarry of Craigleith, near Edinburgh, another fossil tree
has been recently uncovered, whose geological position is in the
mountain limestone, and considerably below the great coal basin
of the Lothians.  Its clevation is seventy five feet above the level
of the sea, and its roots were in the bottom of the quarry. T'he
Iength of the stem was forty seven fect—a large branchless trunk,
—in some parts much tlattened, so as to aflord an elliptical section.
At the largest place, its diameter was five feet by two, and at the
smallest, nineteen inches by sixteen. Its branches, and many
feet of 1ts top, are gone; it was probably sixty feet long, and the
incumbent mass of sandstone appears to have been one hundred
feet thick ; the bark is converted into coal. The composition of
this tree is, carbonate of lime 62, carbonate of iron 33, carbon 3 5y
with the specific gravity 2.87. 1t was a conifer.

In the great conl field of the North, in Britain, fossil plants are
usually found lying parallel to the strata, but much broken and
compressed, and their parts scattered ; but soine vigorous plants,
generally Sigillariwe, appear to have been so strong as to resist the
torrents and to remain in their natural position.

It results from Mr. Witham’s discoveries, that gymnospermous
phanerogamic plants are much more frequent in the coal forma-
tions than has been inmmgined, and that proper trees, of true lig-
neous fibre, and of great size, existed even carlier than the bitu-
minous coal.*

Fossil Forest of Portland.—In quasrving in the oolite lime-
stone of the island of Portland in the nghsh channel, the work-
men discovered an ancient soil, which they called the dirt-bed,
and 1t still bears that name, or sometimes dirt and bfuck dirt. It
is from twelve to cighteen inches thick, and darkened by hignite.
It contains numerous roundced stones from three to nine inches
in diameter. In this dirt bed are buried many silicified trunks
of coniferous and tropical trees, the latter, palm-like in character,
and allied to the Zamia and Cyeas.  'They were evidently fossil-
ized where they grew, as the stumps of the trees stand erect for
a height of from one foot to three, and in a single instance even six,
with their roots attached to the soil, and about as near to each other
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as in modert forests.  The carbonaceous matter is most abundant
around the stumps and around the remains of the fossil Cycade:.
'The dirt bed contains also prostrate silicified stems of trees, partly
buried by the black carth and partly by a calcarco-siliceous slate
that covers the dirt bed.

Although the fragiments of the prostrate trees are rarely more
than three or four feet in length, still by uniting many pieces,
trunks have been restored to the length of twenty to twenty three
feet, or, as Dr. Muntell states, upwards of thirty feet, the stems
being mmbedded from seventeen to twenty feet, and then forked ;
the dinmeter of these near the root is about one foot, and the de-
scent of the roots into the subjacent Portland stone, shows that
its strata were soft and impressible when these trees grew,  The
calearecous slate which covers the trees, was deposited with tran-
quillity, and forms swelling masses over the tops of the stumys.
These strata are tound elsewhere : at Lullworth cave, in Dorset-
shire, they are melined at an angle of .15°, and still sustaining the
trees in an wechined position, but at right angles to the strata.

I*rom these facts it is inferred that the oolite. full of marine
shells, became dry land—its upper surface then became covered by
a forest in which grew the tropical plants, the Ziamia and Cycas;
that the land, with its forests, sank and was submerged beneath a
body of fresh water, which deposited a caleareous sediment, with
fluviatile limestones, (the Purbeck beds)deposited quietly, as the
water was not disturbed.  'I'wo othier carbonaceous beds have been
found below, and one of these containing Cyeadew.  Mr. Livell
has summed up these changes thus:* ¢ 'Fhere must have been
first, the sea, in which the corals and shells of the oohite grew ;
then land, which supported a vegetable soil with Cyeadea ; then
a lake, or estuary, in which fresh-water strata were deposited ;
then aigain kimd on which other Cyeadewr and a torest of dicoty-
ledonous trees tlourished ; then asccond sulmergence under fresh
water, in whieit the Wealden strata were gradually tforimed ; and
finally. in the cretaceous period a return over the same space of
the ocean.”
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Then might be added the tertiary strata, both marine and fresh
water, and finally the alluvial and diluvial.

'To imagine, adds Mr. Lyell, such a series of cvents, will ap-
pear visionary and extravagant to some who are not aware that
similar changes occur in the ordinary course of nature ; and that
Jarge areas near the sea are now subject to be laid dry, and then
submerged, after remaining for years covered with honses and trees.

More recent Fossil T'rees and Plants.—Among the more re-
cent sccondary rocks, vegetables itncrease in quantity and varety
as we approach the tertiary, in which we find inhumed wood n
the form of lignite, or bituminized wood, or wood shightly min-
cralized ; eventually we find wood wunchanged, although inhu-
med, and finally peat and living plants; and thus we trace the
vegetable families, from their commencement on the borders of
the primary, quite down to our own times. In the loose sand,
gravel, and detritus, we often find trees, at every dopth, between
the surfuce of the ground and the fixed rocks below ; the surface
is often covered by boulders of travelled stones, and the deposi-
tion is evidently diluvial.

Organized Remains deposited from Water, but not from a
Transient Deluge.~1It is scarcely possible to doubt, that the pro-
cess of animal and vegetable decomposition in a mineralized state,
described above, was that which really happened.  Whatever
may have been the operations of fire at preceding or subscqguent
periods, it is impossible that it should have been coneerned i the
immediate formation of the mineral strata, which contain nntner-
ous organized remains.  Animals or vegetables could never be
produced or sustained in the midst of fire; and indeed, 1t is quite
incredible, that strata, containing their relies, were ever melted ;
nor is it casy to nnagine, that they could he even softened, in
any great degree, without destroymg or materially deranging the
organized structure,

Strata of shale or elay might, indeed, be haked without fusion,
50 as to assume a stony hardness, and still preserve organic im-
pressions.  'I'hus we have observed a common hard baked brick,
lying in a pavement, bearing a distinet and heantiful impression of
a scallop shell, (Pecten;) the shell was gone, being doubtless de-
stroycd by the fire, while its impress remained.  Strata that have
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been ignited may, therciore, retain the forms of organic bodics,
which would of course be destroyed by the heat.

This fact is indeed fully illustrated by every ornamental 1m-
pression made by a mould or die upon the clay of unbaked pot-
tery or porcelain ; it remains indelible and unalterable atter pass-
ing through the furnace.

It appears evident ulso, that the mineralized plants and animals
of the solid strata have not been collected in these situations by
any sudden and local, or even general catastrophe; for, as an au-
thor remarks, “amnong the innnense number of fossil shells, many
are remarkable for their extreme thinuess, delicacy and minnte-
ness of parts, few of which have been injured, but on the con-
trary they are, in general, most perfectly preserved.”  Among
the plants of the coal formation, situated sometimes hundreds
and thousands of feet below the surface, and covered by many
beds of sohid rocks, their leaves, many of which are of the most
tender and delicate structure, are often found fully expanded, in
their natural position, in regard to the rest of the plant, and Lud
out. with as much precision as in the horfus siceus ot a botanst.
It is often true that the minutest parts do not appear to have suf-
fered attrition or injury of any Kind.

Frasmentary Rocks—'T'he rocks composed of fragments and
ronnded water-worn pebbles atford us the strongest evidence of
progressive destruction, deposition and consolidation.

Among the tansition roeks we find, in generaly for the first
time, fragments both rounded and angular of all the previous
rocks ; sometitues these fragments are nuited by erystalline mat-
ter of a different nature, forming the paste or cement whieh holds
them together; or the paste is composed of nearly or quite the
same materiads with the fragments, but tn o stide of anueh fer
division, and at other times there as little interposed watter.

Mazny of the roeks of this class are most palpably trazmentary,
the tracments being of all sizes, either seareely vistble to the na-
ked eye, or several inches or teet in diameter.

Instances.—\We have seen and careludly examined, in place, all
the following instances of fragmentary rocks, namely :(—'The
breecinted marble of the Potomace, eruployed in the public butldings
at Washington; this is a remarkably firm vock, composed of angu-
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lar and ovoidal pebbles, the latter of which have evidently received
their shape from friction m water.  ''he coment is a more mi-
nutely divided substance of the same kind ; but ealearcous mattor
is not exclusively the material either of the pebbles or of the
cement.

'The fragmentary rocks of Rhode Island, extending by Provi-
dence to Boston, and which are very conspictions in Dorchester,
Roxbury, Brooklyn, and other neighboring towns, are fine exam-
ples of early formations of this kind.  "They are very interesting
five miles cast of Newport, at a place called Purgntory, where
large mass of the rock s separated by the natural seams, that ap-
pear to have been produced by asubterranean heave, "'The seamns
run paradlel for a great distance, cutting the pebbles i two, ad
thus the included mass has fallen onty having bheenmuadermined by
the sea, whose waves, when impelled by storms, break and voar
frightfully it this deep chasi,

The pebbles are here chiefly quartz ; they are ovoidal in form
mud of every size, from that of a bird's ege to that of a barrel, and
they lie generally with their transverse dinneters parallel,. "They
are frequently invested by mumerous erystals of the magnetic ox-
ide of iron, perhaps sublimed by the heat that elevated the strata,

The pebbies of the fragimmentary vocks about Boston are very
varions in their compaosition, but are obviously the ruins chietly
of primary rocks.  ‘Phe pebbles) whieh there fie in the reads and
ficlds, have proceeded from the disintegration of thus puddingstone,

"The great smdstone deposit of the valley of the Conneetient
presents every variety in the size and form of the parts that have
been broken up from previous rocks, transported, more or less
rolled, and comented into roek agmn.

In Last Taven, near New Haven, the roeks often contain massy
pebbles of granite, gneiss, mica slate and elay slate, and of the
mdividual minerals of which they are composed,  Water-worn
pehbles are in some places a8 common in these rocks as on the
sei shore s they form mrghty stratay, wlueh have been tilted ont
of the horizontal position, mto an inchination of 15 or 20 degrees
from the honzon § their suecessive paraliol ridges resemble the
wiaves of the sea, and between them are the long-drawn tronghs,
extending with great regularity in the direction of the strata,
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The Catslalls, nre congpicuons monmments ol geologieal revo-
lutions, tor not only at the base, hut at the sonuni, from two to
four thousud feet ahove the level of che Hodson River, we find
them composed extensively of fragmentiey roeks, rounded aud
angulwe s their rade piles inform us, that the materinls of which
they are budt were onee Toose and vollings about, i the waves
of an - early ocein, encountermg fiicnon and  violenee in their
vartous modes ot aetion, and o adimits of not the simallest donli
that these mountains, atter consolidation, have been raised from
ihe depths of the seacto the present position—-hited donbi-
less wiath the continent of wlneh they form o conspienous feature,

C)ricin.—\We mnst look for e adequate enuse whenee arose
the tmivhty masses of rims ol every shape md varety composing
not nierely aecidental fragments, or here or there oosteatnn or
hill, but covermyg nvrinds of sgiane aniles; the fomudation ol
countries, wid nsing ocenstonally even mto laeh wonntaans,

Stich e the etleets and proots o erystidhization, as extubited in
the pronary roels, that the contrast atlforded by the fragimentay
pHes, st appear very stoking s and conneeted with thene relas
Lve posttion, can leave no doubt on the mimd, thit they arose
Irovn e subsequent and totally ditferent state of thines.

What were the conses that beohe up portions of the Prony
rocks and lett thew rons the sport of the waves, desiimed e the
prouress ot taree, to he cemented acan mto i tnasses

Causes wlnelt appear very feeble an then action produee, by
long conttitmnee, vesults whieh we are sometimes mwehned (o
attrithute o more violent aeents, Such are the wearinge etfvets of
the weather el the seasons, and of the vicissitudes of teperi-
tnre, powers constintty e opevistbion, atd to these we ean add the
convatlsions of carthguake, tanpest, tood, and fire, by whieh one
plaget s stll as at has ever been aoitated. "Phese canses would,
ill thiee cotnse ol LN, ||t‘l'|;Il‘I|1 the Wnrh. el ns e l'i‘hll“H tnay
HOAV dppear,

I'he |1|‘|‘:l|illlj_!; IIiHlI' prrinnuy and other rocks Il}’ HI'IliII:II‘_\' Catides,
as well as by violent convulsions, and the toransportation: o there
I'llillH, l‘lﬁt"l] o lhﬁi:tﬂi ]ﬂ:tl‘l‘H: lhtt fl'“l‘lh‘llll}‘ 1‘111111'1‘1‘1! f‘t'illtl ot 1|1n
ragiments, presenting pebbles of every size fronn that of 0 pea, o
tant of o hen™s egys o lnman head, oe o haveel—guantz being, o
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unfrequently the material ; the reconsolidation of these masses
mto firm rocks—their stratification at first horizontal and then
rising, at various angles of inclination; the alternation of such
strata with slate and coual and other deposits, their extrancous con-
tents of mmumerable organized beings, and the elevation of the
whole, sometimes hundreds or thousands of feet above the ocean
level; all these facts leave not a doubt that the fragmentary rocks
required much time for their formation, consolidation and eleva-
tion, and conld never have been the work of a short period, or of
a transient deluge. 1t is evident also, that some of the breeciated
rocks were deposited before the gramte mountains broke throngh
them, tilted them up, and threw them into positions of high in-
clination, as may be scen i varions places mmnong the Alps.

Ditturial Deposits.—As regards the wreek and rains with which
the surface of our planet is every where covered : their extraor-
dinary position, and to some extent their production, hiave been
usualtly, bhut as is now thought too gencrally and exelusively,
attnibuted o diluvial ageney ; to nighty floods and rushing tor-
rents of water.

Diluvinm is found every where.  "The almost universal depo-
sits of rolled pebbles, and bhoulders of rocks, not only on the mur-
giit of the oceans, seas, lakes, and nivers: but their existenee,
often in enormons quantities, i simations qrite removed from
large waters; inland, imbedded in high banks, or seattered, ocea-
sionally e profuston, on the face of alimost every reaton, aul
sotmetinies on the tops and dechivities ol monntains, as well as in
the valleys between them s their entire difterence, 10 many eases,
from the rocks in the country whete they he—ronnded miasses,
aud pebbles of primary rocks, being deyosited in seeondary and
tertiary regions, aned viee versa; these, and womnltitude of similar
facts, are among the most interesting of geological ocenrrences.
Jurvilinear stones may possibly, in given stanees, be forined by
decomposition of the angular portions, and by varions chemienl
ageneies, aiding those of amechanieal nature; but pelibles present
uniuestionable evidenee of having heen brought to their ronnded
forin by friction in water, aded by sand and gravel and by mu-
tual collision, and they ean searcely be confounded with  those

produced 1 any other way.
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"T'he atteition of the common winters of  the carth, witlin the
limited period of our ohservation, aided by transient and oeea-
stonal floods, or even by the detuee desevibed m Cionesis, world
do very little towards producing so michiry o result; and wao
must assign the eflfeets not only to onr own thnes, but to
carlier and maeh more extended conrse of mechanical agenetes,
]ll'lllllli‘l‘ll Iry ngrl:llml waters, throneh stecessive iees,

Wormust ehiree to moving waters the nndulating appetranee of
stratified sand nnd genvel, often ohserved nevery conmtry and very
l‘llllﬂliii‘llllllﬁl}’ i the III:IIII of Neaw Haven oo rencn habide Iu':llll)"
and dedieacy imomany places i the vatley ol the Connectient Rav-
or, and espeerally ot Mk Brookoaonde or two beloww: | artinonth
Cloileve s exindnting frequently aodelicaey of exton e the layers,
which makes them appear as ol they L bt aomoment before,
recerved their nupadse i position frome undulanne enerents, aned
as it they had copied the very eddies ied cyentions of the wave ®

Indeed nothime m geoloey stnkes the observer awrith anore in-
tevest, than these bhoantl arraneenents e stata, of the heeds of
sandd, eravel, elay, loam and pebbles b\ section ot a bauk of any
of these deposits——aor better st avudsion or il whneh feaves
the stratifieation exposed, without beine ohsenred by the rablash,
produced by diceme. or by the shddme ot loose st —-never fils
to extulat the etlvets of sedimentary deposition s sone biees: hot-
zontatl—sometunes mehned ot vanons anclesy coeat o or st —
sotnetunes andilatory, aond recordhine. ea koo that eonnol
e nastinderstood, the otleets of subsrdiny wartey, The beds e
not alwavs arraneed an the order ot the naeenepde of the pants,
H“I“l'l“”"ﬂ RE RN N Y R L'l:l\'l'l.l']i AR AN ¥ I"""llll'ﬁ. 'Ju'l“ ’.'I’I'HI ol l:l}.'l‘l':llllirl'
fine sand, and then perhiaps the order witl be reversedandieating
that Lhiere woere enrrents, il these, relentinge sund ereasing
alternately, as they weee nmpelled probably by tedes o siortns, so
that conrser or hiner iaterials wepe H.‘thl'l'lft'll T -li'pnhlll'ﬂ, 1h

the waters wd currents were more or less agiated aood rapadd.

* "1I'hese st wonled !.mhu}n he  vronw e warth the ter e
1 I'*lll' oy lﬂ*i*:ﬂ'lll llill'llllhl' i{Iu IH'IIIIHI*‘H.'II '\ hl'llll t Hhoese il lrll:-llin:.H Ilr' II‘I'l‘Il'l‘ll

Iy teatinry deposits, or 1o thae o that ate stoethy o god

(}
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Bowlder stones, consisting of fragments of primary rocks, pro-
bably from the regions north of the great lakes, are found abun-
dantly on the sccondary regions of Ohio, New York, and other
states ; the fragiments of the primary Alps, on the Jura chain, the
ruins of the Scandinavian Mountains on the seccondary and dilu-
vial plains of Prussia and Northern Germany, (the Baltic inter-
vening, ) and the fragments of the northern counties of England,
cover the southern and middle regions.

In muny cases bowlders and pehbles enn be traced to their nn-
tive beds, aud frequently they are strangers to the regions where
they are found.*

Deserts of sand, covering tracts more or less extensive, such as
those v South Africa, in the Zahara, stretching in a vast belt,
fromn the Atlantic occan to the desert of lybia; the sandy plains
of Arabia, Germany, and Russin; the great desert at the foot of
the Rocly Mountains, and all similar deposits, in situations where
no obvious existing causes could leave them, are usually referred
to diluvial agency. It is sugeested however by Dre. MacCulloch,
that the sands may in various cases have been derived from the
decomposition of rocks in situ,

Diluvial Torrents—-Lales— Valleys.—"T'hat difuvial torrents,
espeeially when aided by convulsions and by ice, have had sufli
cient power to roll even bowlder stones and disjointed columnst
to great distances, or to precipitafe them trom thar native ledges
into the valleys, is sufliciently evident, from what we know of the
energy of torrents in our own thne.

Beds of sand, gravel, clay, loam, pebbles, and howlders, comn-
pose the loose materials of every country, and they invariably ex-
hibit the appearanee of deposition from water, sometimes tranquil,
sometimes more or less agitated,

L] - - ] - wm L T R rm AR LR T L e - o - . [y rg——
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* Ereatie bowlders are rarely found in lower latitudes than abowt 407 in either
hewisphere, and they become more abundaut as the Intitude inereanen, thus inili-
cating ttnnsports by carrents of flonting iee, freighted with roeks, from the polar
regions.—Lyell's Llements, (p. 153,) quoting Darcin,

b Such as the colinnns of teap, sometimes of enormoun wize, which are found
senttered, up and down, through the great Conneetient valley, often at o great dis-
tanee from their parent ridges. "Fhe most remarknble ease in tiie eange, ia ten
miles went of Hartlond, on the Abany wirngihe.—See Tour to Quelne,
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Moving waters appear to have first transported, and then, in a
stato of comparative quictude, to have arrunged these masses by
sedimentary deposition,

'The effects of diluvial devastation are in a considerable degree
veiled, by the gradual depositions of sediinentary matter, during
the decline of the velocity of the moving waters.

Granting that the erust of the earth has been covered by water,
which has been inany way withdrawn, or that the land has been
hifted from astate of submersion in an oecan, there must evidently
have resulted @ multitude of locad fakes, determined in their form
and position by the basin shape so often traced by contiguious hills
and high grounds; in these, sepurate and independent deposits
might have been going on for a length of time. Those lakes
that had no permanent supply of water, would, of conrse, be ex-
hausted by soakage and by evaporation @ others would hurst their
barniers, or gradoally wear them down, and during their escape,
produce diluvial ravages ; while those only woulld be perennial,
which were fed by streams and springs,

Many valleys of denudation, as they are ealled by Prof. Buek-
land, were probably produced by dilnvial action, aided by convul-
sions,  Such valleys are conspicuously seen in the Sonth of Fing-
land, on the channel const, where similar steata are found capping
contigunous hills, projecting at their sides, and running beneath
their foundations; a eurve or hollow having been seooped out
between, thus indicating the efleets of great rashing torrents, pre-
ceded or attended perhaps by earthquakes that, more or less, broke
up the superficial strata,*

Muany valleys woere donbtless produeed in this manner; and
others by great diversity of canses,

Fictraneous Contents of the Diluvivm.—1n all conntries, where
curlosity and intelligenee exist, single bones, and entite skeletons
of the larger amiinals, often of extinet species, but chietly of known
genera, are found abundantly in the diluvinm.,

Whales, sharks, and other fishes; erocodiles; and other amphibia
the mastodon, the manmmoth or extinet elephant, and other species
of elephants, approachiing to or quite like those of modern times ;
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the rhinoceros, the hippopotamus; hyenas, tigers, deer, horses;
various species of the bovine family, and a multitude more, are
found in the diluvium, or in the tertiary, at a greater or less depth ;
and in all the variety of circumstances in which they may be sup-
poscd to have been buried, cither by ordinary occurrences, or by a
catastrophe such as a sudden and violent deluge.

It appears, from Dr. H. H. Hayden’s Geological Essays, that
under the diluvium of the Atlantic portion of the middle and
southern states, there lic buried great (uantities of the bones of
whales, sharks, porpoises, mastodons, Asiatic clephants, and other
large animals, along with numerous trees, sometimes retaining
their fruit. Layers of marine mud are also found, deep in the
diluvium, beneath the present low water mark.

'I'here are also vast deposits of shells, and especially of a gigan-
tic oyster, in many parts of the southern states. "T'hey are found,
not only in digging for wells, but they form great beds in various
places.*

Near Tours, in France, is a stratum of oyster shells twenty
seven niiles long and twenty feet thick.

But the collections in the southern states far exceed this. A
stratum on the whole continuous, althongh mixed more or less,
with the general diluvinm and other materials of’ the country, has
been traced from the Eutaw Springs, in South Carolina, to the
Chickasaw country ; six hundred miles in length, by ten, or from
that to one hundred in breadth.t

There can be no doubt that many of’ the beds of oyster shells,
which have been attributed to the aboriginal Indians of this coun-
try are diluvinl or tertiary deposits.

The bones and skeletons of lurge animals, especially of the mas-
todon and mammoth, are found in wide dispersion, and in very re-
mote countries, tn both Americas, in Furope, and in Asia.  Innorth-
ern Asiq, the tusks of the extinet elephant or mammoth are discov-
credd in the banks of almost every river, and the ivory is found
In such abundance, as to be a regular article of commerce.  An
enormous carcase of the northern or extinet Asiatic elephant, by
the gradual thawing of the frozen bank in which it was imbedded,
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t We supposc these to belong rather to the tertiary.
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high above the water, fcll down a few yearssince, and exhibited the
flesh in full preservation ; the long bristly hair and vast massy hide,
requiring a large number of men to carry it, afforded proof irrefra-
gable, of the existence of the animal in those rigorous climates,
and of his sudden extinction, inhumation and congelation, with
so little intervii of time, that putrefaction had not commenced,
and has not, since taken place, during a succession of ages.

It has been a favorite view with the religious world, that the
deluge of the Bible was the cause of the wide dispersion and sep-
ulture of the extinet gigantic races, whose remains are found in
diluvium in the various quuarters of the world, and that whole races
of animals were thus extinguished, and their bodies buried in the
wreek of the planct.  Such a scene of devastation was thought
to be well fitted to produce these effeets, as it was certainly il
adapted to the comparatively tranguil life and death of the sue-
cessive generations of marine and aqueous animals, that peopled
the earlier oceans.,

A more extended and careful examination, and a more scrupn-
lous weighing of evidence has, however, induced most geologists,
including those who have the greatest reverence for the Seriptures,
greatly to modily these opinions. While all agree that the ex-
tinction ol races of animals, in various cases, by deluges, 1s not
only possible but probable, it is admitted that a multitade ot the
animals whose remains are tound, perished by ordinary events, by
miring, by accidental drowuning, by mutual warkure. by disease,
by old age, and by the prowess of the hunter, while the natural
and usual movenment of the waters of the earth, aided by the ac-
cumulations of’ time, may have etlected their sepulture.

"That all Luads have been elevated trom beneath the waters. and
that some parts of the workl have been repeatedly submerzed and
raised is, on grounds strictly geological, believed by alt geologists ;
nor cait we hesitate to adnut also that tlowing it not rushing wi-
ters, have passed over the surtace ot all countries: hence such
effects as are appropriate to a seneral deluge are noticed i every
rerion,  Shall we add to this roll the tollowing faets, cited on
credible anthority 2 "The skeleton of a whale lies on the top of
the mountain Sandhorn, three thousand feet high, on the coast
of the Northeru Sea,
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So lato as June, 1824, tho romains of a whale wore found on
the woesternmost Stappen, a mountain in Finmaek, at an clova-
tion of cight hundred tect above the ocoan.  "I'he bones, roportod
to be vertebriy, were lost by shipwreek on their passage to ling-
lid. Samilir remains are snid to oxist also in North Fagelog,
another moutitaun in thoso regions.—f2enn.

While it may be supposed that there is no eause, exeept a de-
luge, that could have conveyed the whales to those elevations, it
may perhaps be admitted by some, that the rising of the land may
have bronght up the skeletons, as Mr, Lyell supposes that bowlder
stones may have fallen from sea clitls, and being rounded in the
ocean, have been then lifted into daylight,

I the elevation of land from the deep be admitted—und the
fact 1s unguestionable—then it follows of course, that when the
bottom of the sea, with its varvieties of surthes, of plains, valleys,
hills, and mountans, is raiscd above the water so as to become
dry land, then every thing that was lying in the abyss must he
brought into view, or within the reach of exploration, and in this
manner most interesting diselosures may in future eras be made.

Contrast between Dilurvial, and ‘Tranguil Agqueons Ageney,—
"The ageney of water, whether fresh or salt, i sustannng, depos-
iting, and burying organized hodies in solid rock, (except the el-
fects of oceasional convulsions, ) was, evidently, teangulb ad long
continued ; giving time tor many generiations of the same or ol
ditferent races, nnd for all the alternations and suceessions of’ the
stratac with diflerent organized hadies,

"I'he oceastonal intervention of igneous irruption, whether sub-
mivine or subterrene, helow, or among, or upon the strata of
aqueonts origin, only inereases the necessity of - time, and  when
these eomneidences occur, they add to the evidenee of geand geo-
logieal eyeles,

But diluvial ageney is usuatly violent, sudden, and of short du-
ration,

I the universal delnge recorded in Gaenesis, be taken as o type
of diluvial action, and the ame and the elevation stated i the his-
tory, as measured by existing mountains, be taken into the ae-
count, nothing conkd be more violont, destenetive, nnd overwhelim-
g 3 oaud certainly upon the fuce of the carth e every where
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recordod inlogihle chinracters, tho necessary physical eflvets of such
i delnele,

It hins endored but littde into the views of any exeopt geologists
to diseriminnte botween these two elasses of effeets, 'Phey aro
g wide npuet us possibley and nothing in seiencee is more anskilful
or tore wnhappy than to conforund them, s is constantly done by
the unlearned in geology, who are itent on acteibuting all geolo-
givnl etfects to the deluge.

I'he surlfaea ol

onr planet has, either at one perviod or many,
heen swept hy violent, ngitated torrents ol witer, which eovs
cred the eneth every where with ats own euans, buat probably eatas
clysims did not o any of the tirme strate filled withe orgonzed
YRITHINES

Voleanoes.—"'heie probable canses have heen aleeady men-
tioned e one view of elementary actiong and s sutlicwent for
onr present paaepose brietly to advert (o voleanoes as striling phiyss
teal features of the carth, Active voleanoes are well known g
their eauses aro now, as they have ever heen, o operation, ald
lnvie beds and eavvents are constantly fornnng in many countries,
so that, i one recion or another, the carth s never free from vol-
e etion l'n;.:lli'r'.:thll‘ h)" the senses, Phe IH'HI'!II‘IH of volea-
novs often bear, i thetr very textoare and Teatores, palpable marks
ol the ageney ot five, and thas they anform us, e very antelhigible
lanenage, that they ave andesd renieenons s even when these feas
tures are pot distinetlhy legaible, o often hgppens that the oo riphi-
eal ol L;unhiuii‘:ll prostiion of the S 1 H BT tloes o] |u'|‘||1il us to -
tertinn e donbt of thew voleame oreem, - Although they may form
beds of solud rock, v Ineh have no appeacance ol seorie, enders,
ghlh‘ﬁ. OF LA UHTS iltll;lllnll, I‘\Il't‘lll, |u*|‘|1:l|l.'~h 1] lllt‘il‘ II|1|H'I' Hllt'l':n':w,
we still observe their cuerents, and recovinze thew baeth by five,
Voleame currents overtlow whatever es i then way, and theres
l'uru we {indd them covering, llt‘l‘:IhIHI!:I”}'. every }'*l‘lllli:.,:ll':ll fornit-
Hon, atud every woirk of man.

"Ihe snperienmbent mass s, theretore, o more recent origit
e et upon wineh e hese "Phe evidenee presented by the
cruptions of active voleanoes, and the igneons tormations which
they produee, goes then (o estabhsle the trath o geologieal sine-
cossion, bt does not mnply that s events are more anctent than
the imasses whieh are covered,
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Eztinet Volcanoes.—Formerly extinet volcanoes were vaguely
referred to, but without decisivo proof of their real igneous origin.
Many uninstructed persons were formerly ready to find extincet
volcanoes in conical hilly, especially il they had a hollow on the
summit; and porous stones, of whatever kind, wero referred to o
simnlar origiie. It was o very eaptivating and sublime iden, that
voleanic fire, still bursting forth, in many plices, with destructive
energy, had, i times long past, exerted agencies still imore exten-
sive—covering provinees with ruins, and operating even in the
bed of the primeval oceans.  Still the speculation was regarded
as somewhat vistonary Gl the middle ol the last century, when
the subject of extinct volcanoes began to be investigated with
nceuracy and skill.

1t will bo sutlicient to namo the so mnch dispuited country of
Auvergne, Velay, and Viverag, in France, which has been often
examined by able geologists: and now no one visits that region
without being convineed that it is of voleame origing "Phis dis-
trict lies upon the river Rhone, nearly in the angle formed by at
with the Mediterranean, and covers u square area ol forty or fitty
leagues i dineter.,

Craters, regularly formed, often entive, sometimes with the
thin and scortfied edge of the lip in fine presepvation, and oe-
castonally of vast dimensionus ; here, black, mgged and seathed
with fire—there, overgrown with trees, and there, illed wath
wilter ; dykes of solid rock entting throngh the voleanie cones;
cirrents of lava, lying where they tlowed from the crter, op
where they burst from the sides or foot of the ruptured monntatn,
extending many miles amd many leagues, traceable direetly to
their source, witiding along the gorees and the sinuosities of tha
villeys, now and then diverted feom their eonrse by roeks, hills,
and other obstacles ;. sometimes damming ap rivers, whosa heds
they have crossed or obstracted, and thus forming lakes of con-
stderable dithensions s extabiting all the varieties of lithoid lava,
[rom that which s eompact like rock, to that whach ix, in o greater
or less degree, porous and vesteular ;) erowned or mixed with slay,
seorie, puintee, olivine, and other products of known and active
volennoes 5 displaying frequently astructure, now spheriecal, ovois
dad and concentric; now prosmatic and  columnar, and fronting
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stronms, and bovnding valleys, with ranges of columns, equaliing
or rividling the regubirity of the busaltic colonpmdes of Fingal's
Cnve md the Ginnt's Canseway @ suelr nre o few o the most
striking fentures of these conntries, whieh ave so aflluent me proots
ol 1izneous orgzin, that there s nothing needed bat to seleet, care-
tlly and judicionsty, those facts which will he the most decisive,
especinlly with vespeet 1o mnds not finnhar with geologieal sub-
jeets,

T'ha voleanoes of the Auverene, & oo, nee regnrded ns of difler-
ont nges; sonme appear (o have heen netive betore the fopmation
of the preseat valleys, and sone smees where the earents of
lva hiave been et theoneh, by those canses whieh formed  the
present villeys) they e then obvionsly older than the valleys,
nud where theso cuerents have fowed wito valleys, beds ol rivers,
Qe they e as cvidently of aomore recent date,

Although the formmtion ot these voleanie evions wis antertor
to the records of ostory, stll thew epoch was evidently suhse-
quent to the ereation of oreamzed beanes, whoeh are toud e
hedded in the voleame b,

"I'he vecent researches of Hlumboldt, “have ereatly extended
ont knowledee of the voleame traets of o glabe o he has show
the whole conntry round the Caspaan to he oovast dhistiiet of thae
nature, & pays eradere,” exactly resembling, o general ont-
Hines, the teleseopie appearatee of the moon ;s he has adso pomted
ot another wrewt seat of veldeane aetion, the el of "hion

Chon, somth ot the Yhear, and rioome abont Tty 82270 N and baes
tween 7O and SO Tone, trom Faddon, "Plas vast iz enons
district extetnds over two thousaod bve hodeed square Teacaes,
and betng generally remote from every seigat evinees that nouame
contiwinty, although @ conmmon, s by noomeans an mdispensable
cotteomitant ot voleame action, ™

o our purpose 1s ot pecessary (o go any farther into detai)
withe respect to tins closs of rocks. N thot s trae of modern
I‘I'HP“IIHH I‘I'HIII avlive \'llll':lltln'ﬁ, l‘l‘llhllll'l'i'll AN |||'|H||:"¢ III‘HIHH‘{'HHHH
i goologieal events, as true e the present eases Fvery thing

was oceasionadly covered by the eurrents that issued from the an-

* Diveowae of Peoll Conyheare on Gooedogy cnt Oxvtond Pacveraty, 13010
KL
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cient volcanoes, and there is no reason to doubt, that, as happens
in connexion with modern voleanie convulsions, destructive earth-
quakes preceded and attended their eruptions.

Having already thrown out some suggestions with respect to
the theory of voleanoes, we shall only remark with Conyheare,
that 1t is impossible to propose auy probalile theory of volcanic
phenomena which does not, at the samme time, embrace the entire
structure of the globe, in all its generlity.*

The truth of this remark is already realized, for, not only trap,
porphyry, and pitchstone, but serpentine and soapstone, and even
granite, are now universally admitted to be of igneous origin.

‘The intrusion of the igneons rocks mmong those that are su-
perincumbent, producing dykes and veins, often much ramttied
and frequently metatliferous; the elevation and disruption of the
upper strata;  the confusion often induced amonyg them; the
chemical changes produced upon the contignons masses, and the
profuse and rieh cerystallization of many of the primary rocks,
both 1 thewr own proper minerals and 1 foreign imbedded
ones : all these aftord decisive proots of geological order, event,
succession, and tune sutlictent for the phenomena,

C'rystallization <>+ J¢ocks.—No person in the least acquainted
with the subject, hesitates to admit that erystallization implies 2
previous state of sorpusenlar treedom, either in flindity, in tuston,
in vapor, or at least i state of softness or diminished cohe-
sion.  Althongh erystathzation s not confined te any one geoly-
gical perivd, 1t s eminently eonsprcuons in the priary roclkis,

It presents to a practiced eye and an instrueted mind, very de-
cisive proots that the particles have been in that state of mobil-
7y which left them at hiberty to untte aecording to fixed laws:
the heterogeneous masses beimg convected by chemieal, ad the
homogeneous by mechanteal attracton. "Chas s feldspar, (i we
include hoth its necessary and oceasional constituents, ) oxygen is
an element inall the binary compotinds that enter into its consti-
tution 5 1o the silica it is united to siheinm ;i the potassa to po-
tassnin 5 10 the soda to sodiim ¢ in the lime to calciom, and in
the ustal contaminating oxide, to iron.  Supposing these to he
the ultimate elements ot the mineral, the proximate principles

——
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wonld be produced, first by their uniting, chemically, and in de-
finite weights, to form these hinary compounds; which wonld
still farther unite, hut still chiemically, to forin the integrant par-
ticles of the mineral, and these particles united mechanically by
cohesion, would form the mineral itself

'T'he same reasoning may be applied to every variety of crystals
lized rocks and minerals.  Limestone, consisting for its immediate
principles, ot lime, carbonic acid and water, contains, tor its ulti-
mate clements, according to the present state of our knowledge,
caleium, carhon, hydrogen and oxygen 5 the latter prineiple being
united with cach of the former ones; so as to produce the lime,
(oxygen and ealeium,) the carbonie acid, (carbon and oxygen,)
and the water, (oxygen and hydrogen.) 1 the limestone were a
maguesian one, then we mast add oxygen and magnesinm, and
s0 of other earths, as silica, or aluming, if they were present,

In our introductory remirks we luwve observed, that how far
buack, and how near to the isolated, independent state, we are to
trnce the elements, we cannot determine. Whether they were
created in perfect freedom, or whether combined in pairs; and
those pairs again united to form complex results, we can never
know with certminty, and all our suggestions on this subjeet are
necessarily liypothetieal,  Bat the prineiples are true, and the
statements might eastly be extended to the most complex roeks,
and to all their mbedded nnerals 3 bhat withont gomg mto all
these details;, we iy reason hoth ntelligibly and conelusively
upan the act or process, whieh, aecording to phvsical laws) may
have preceded the coneretion of the matenals of the primary
rocks.

Suppese a previons state of chemieal mobility by fire to havo
retdered it possible that the elements ol cranite should nmte; a
stnltaneous tormsiion of the ditferent mierads mst ol coitrse
happen ; the quartzy partieles must fined their fellows, those of
feldspar and nuea wounld do the samey aad thee three ninerals, born
al the smne wmoment, wight repose e the sane eradle,. o the
Sae nRaner, their ortistimental mlupunimm, { hot esse g to tho
rock, hutoften studding it like gems set i royval vobes }—the emes
ralds, the topazes; the gargets, the tourmahnes; and other erystal-
lized minerals, which sparkding in the bosom of the primary roeks
declue a coeval birth, may have had asimilar ongin,
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True it is, that creative power could call the rocks into being,
without any arranging process in their parts, but no analogy
countenances the truth of such asupposition, and neither moral nor
physical reasons oblige us to admit so improbable a supposition.

Who has contemplated the stupendous garncts of 1'ahlun—the

equally gigantic quartz and feldspar crystals of the Alps—the
more dclicate emeralds of Brazil and Ethiopia—the variously
colored tourmalines of Chesterfield and Goshen, Mass., and of
aris in Maine—the idocrases of Vesuvius—the rubics and sap-
phires of Ceylon and other regions of Indin—the bubbles of air
included with water and other fluids in quartz—the fibres of
amianthus—the crystals of titanium—the filaments of native
copper and silver shut up in the same mineral—the successive
crystailizations of galena, sulphate of barytes, calcarcous spar,
quartz and fluor spar, especially of Derbyshire and Cumberland,
often included in one group—the splendid amethystine and other
geodes—little grottoes lued with polished and beantiful geomet-
rical figures—who with a skilful eye and an enlightened mind
has scen such things, the ornaments of our cabinets, and has
doubted that they were as truly the products of crystallization as
any of those of art which are formmed in our iaboratories, and
that both result from the operation of the physiczl laws estab-
lished by the Creator.

Crystallization is indeed not exclusively the at!ribute of pri-
mary regions, bot in themn it is eminently conspicuons; and if
we find crystals m every geological age, we are thus furnished
with prool that these agencies contimued to operate, although
with less frequeacy and energy, through all succeeding periods,
and that they have not ceased even in our own times,* for mine-
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* T have obtaived eceystals of caleareous spar, of seiphate of barytes, and of
silphate of lime, and some of them gepeatedly, as aeeidemtal resoltn in chemieal
pracesses: I hinve seen even quantz erystals form rapidly ander iy eye, and others
have eited I'II-III H LY hluwly prmlut-m! wilh rvgnlnrily IIIII' lll'ﬂlll}' l'rnm ﬂll' ﬂllnrit"
aolmrion of silea,  Crystals of pyrovene, speeular iron, titaninm, gl other mipe.
rals have bheen prmlur'l'tl IIy voleame and finnaee heat 3 moe than ﬁll‘l}' hlll'l‘il‘!l of
minerals have heen observed in the slags of fuenaces, and sohite pyrosens has been
pradiieed by the action of fire apon the ennstituents of” this mineral, and afler fu.
sony it has re-cryatallized in the sane torm,—chm, Jour. Vol 10, p. 100,
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ral crystals are cvery moment forming around us from solution,
from {usion, {rom gas and vapor, and from the unceasing cucrgy
of galvanic power,

Still we do not find in the upper sccondary rocks, much less
in the tertiary, the numerous and grand crystals that are cominon
i the primary, and even to a degree in the transition and carly
secondary formations, nor do we expect to find grand crystal
cavities, fours a cristaur, as they have been fancifully called by

Patrin, except in the ancient mountuins and in the veins and
beds by which they are intersected.

No person who has been conversant with chemical effects can
casily confound them with those of mere mechanical deposition.
Take a picce of the most beautiful granite—its quartz 1s trauslu-
ceut, il not transparent ; 1ts feldspar 1s foliated in structure, pre-
senting two regular clenvage planes united at defimte angles ;
its mica is perlectly foliated, and splits mto mmumerable thin
[aninie, cach of which is transparent and has a high Iustre, and
this last property is common (sometimes in @ Jess aegree) to the
quartz and the feldspar. Gneiss and mica slate and saceharoidal
limestone are distinguished, 1n a greater or less degree, by similar
characteristics.  Now transliicency, transparcney, lustre, cleavayge-
planes, and reguiar structure, are known and established resuits
of chemical deposition, and are never the effeet of mechanical
ageregation.  Compare the above properties with those found in
a piece of clay, and no person, however unskilled m physical
characteristics, can possibly attribute them to a sinilar ongin.
The Latter hus as obviously sprung from mechanieal as the for-
mer from cheriead laws ;) mechanical suspension must have pre-
ceded the one, and solution, fusion, sublimation, or galvanic
scerction the other.

Crystalhzation 1s the most exalted ageney of the muneral kKing-
dom, and it answers to organization in the antmd and vegetable.
It results in the production of regular solids, often of beantiful
ficures, bounded almost always hy plane faces, whieh constitute
the outline of beanty tn the mineral world, as the curve line does
in the organized kingdoms.— 1 aiiy,

Provimate Causes of Crystallization in the Earth.—\s erys-
tallization by natural laws is constantly going on around us, so
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we can at pleasure form crystals of many substances; in some
cases, we produce those that never have been discovered in
nature, and in others we can surpass them in size and beauty ;
nor is there any rcason to doubt that we could always imitate
natural crystals, provided we were acquainted with all the powers
and circumstances which operated in the original crystallization
of mincral bodics. T'he discovery of Mr. Crosse, by which gal-
vanic power has heen made eflicient in producing various crystal-
lized minerals and metallic bodies, affords us a precious light on
this subject, and as the galvanic power resides within the carth
we feel assured that in all ages it has proved an eflicient agent in
crystathization.  In all the geological epochs after granite, there
is deeistve evidence of great mechanical changes, operating first
on the primary rocks, to produce the materials for the derivativo
rocks, which are again worn and broken and their ruing are
aggregated in rocks still more recent ; all snch formations exhibit
undquestionable proofs of mechanical destruction and meclsan-
1cal formation; in a word, of changes from the pristine state of
the materials, greater than erystaltization imgplies in relation to
the coustituent or mtegrant particles, which we may presuine to
have heen originally created,

Werner supposed that the crust of the earth had heen dissolved
in water, but the solution theory, onee aliost universally preva-
lent, has now given way to the igneous, which not stopping with
actnal or extinet voleanoes, or with trap, porpliyry, and pitelistone,
has takien possession of the granite monmains and of the very
center of the carth.  Still, it is admitted generally by geologists
that the occan has for a long time oceupied all countries ; and it
is now evident also, thot ignition and fusion on a great seale have
always existed in the earth ; this is coneeded even by those who
do not helieve in the fasion of the central nneleus.  T'he deep ju-
ternal fires of onr planet have been the most energetie, as would
appeir from the adinitted fusion of granite, mul they appear to have
been most extensive in the eatliest periods,  Bothr in ancient and
madern times volcanic mountains and islinds have risen from the
bosorn of the ocean, and voleanie islands are still existing where in
former ages the sea raged uncontrolled.  I'he submarine voleanores
ulse oceasionally project smoke, flames, and red hot stones throngh



il

the ocean, thus informing us that water cannot always subdue fire,
that even now, there are strata at the bottom of the sca where
extreme ignition and extreme hydrostatic pressure operate con-
Jointly upon the firm materials, and that both, aided by the prin-
cipal chemical agents which we know to exist in the constitutiorn
of our globe, may unite to produce resnlts of which our tritling
expuriments cap give us but a feeble conception.  An attempd,
for instance, to dissolve granite by boiling it in water, is just as
rational as the cflort to melt it in a common fire; neither experi-
ment can possibly succeed ; but the former would not prove that
granite wis never dissolved, nor the latter that granite was never
melted 3 beeaise, the circumstanees which may have operated in
the interior of the carth are not under our coutrol, and our experi-
ments are therefore inconclasive,  We can melt a little granite by
the compound blowpipe, and could we command this heat on an
extensive seale, we might melt the granite mountains.

We should aceept with equid reiddiness the aid of fire or water,
or other azents, as they may appear best adapted to explain the
phenomiena,

In voleanic conntries, silica is eertaindy dissolved by hiot alka-
line water under great hydrostatie and steamn pressure, and arnite
is as certainly  fused in the intense heat of deep seated fire,
'There is the best reason to belteve, that e the Livas not only
granite but all rorks we oceasiondly melted. It this be true of
the proper erystals of grante ot may he also triwe of the imbedded
crystals which it continns, and therefore of all other erystals.

Those which contain mueh water of erystallization may present
a serions dithenlty, bat perhaps pressure may have retained the
wiater andd as the parts of the mineral conereted, in cooling, the
molecides of water may have taken thawr place in the reeular
solied, Sl we can see no reason for exeluding water and other
dissolving avents, acting with intense enerey, wnder vast pressure
apd at the heat of even high iwmoon, trome plaving a very in-
postant part i erystadhzation,

I we give granite to agneous tusion it 1s havdly possible to
avoid admitting the conjoined action of water and fire on the erys-
tallized shiy rocks that usually cover it the roeks that are now
called metamorphic hy Mr. Lyell, because he supposes that their
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materinls may havo been first deposited mechanieally and then
chemically erystallized by heat acting under vast pressure,

Nature and Application of the Arginent.—1t is wao trust ob-
vious that we have been oceupied, not in the superfinous labor of
giving a system, a worke which is ably dono by our author, but in
selecting o few faets from the principal geological elasses und
epochs, to evinee that our planet, before it was inhubited by man,
was subjected to a long eourse of formation and arrangement, the
object of whiel evidently was, to fit it for the reception, first of
plants and animals, and finally of’ the human raee. "Phis s the
sola objeet which we have had in view in our eitations ol geolo-
gical facts, all of which go to prove that the world is not eternal,
t'or in that remote period of which he who recorded the fuct pro-
hably knew not the date:—1In the beginning God ereated the
heavens and the earth, and established the physical laws, the
orditiinees of heaven, by which the materinl world was to be
governed,

The carliest eondition of the sirface of the planet appears to
have been that of o dark abyss of waters of unknown depth and
continuance, which repressed the deep seated torees ot internal
fires.

T'he strueture of the crust affords decisive evidence of a long
series of events, i relation both to the formation of rocks, and to
the creatton and sueeesston of organized bodies, which exist in the
strata and mountins in such astonishing quantines.

Succession and revolution are plainly recorded v the earth ;
and saered history expressly states that the events mvolved hoth
order and extent of time,

Gicology cannot deeide on the anoant of years or aces, but it
assures us that there was enonghy to cover idl the events connect-
ced with the formation of the nonerad nasses, ad with the sie-
cession ol the generations of hvine bemygs, whose reniuns are
founed preserved i then.

Foas wbvianes thitt ages mast bave prassed wlinle the varions pe-
olowviend events, whieh are pecorded s the struetare of the carth,
were hitppesog, and purtiendndy while the innmerable orgonge
heares that bad been ereiatad, bvel, |lt'l‘[u'|ll“l'!l| thew race, died,
Were eptombied ind ||rt::-,~l'r\’l*1| iy the i‘lu'lih, ahid ths llllullgh i
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vast sueeession of generations of an inmense number of funilics,
renern and species,

As ulready suggested, (page 510,) we will not inguire whether
thighity power inserted plants and animals in mineral masses, and
was thus exerted, without design or end, in working a long series
of uscless and therefore ineredible mimeles,  Can any rtional
man believe, for exminple, that many genera of fishes, with verte-
brie andd fins, and theretore erented o live in water, like those of
the present day, were placed by mere sovercign power in the
slates and other roeks heneath the conl and therefore (s thesa
formations exist in Foglud and supposing all (o be present that,
belong above) nearly two miles below the present sarfiee @ or
that the ignanodon, with his givantie form, seventy to cighty feeg
i length, ten o heicht, and fifteen inoarth, was ercated i the
midst of consolidite] sondstope, aml placed down one o two
thousand teet from the surfiee of the carth, ina roek eomy osed
of ruins and feanwments, and containing fish, vecetables, shells, md
rolled pebblest With such persons we e sustain no disenssion,
siree there is no conunon ground on which we can et we
must leave them to their own retlections, for they.cannot be -
fluenced by reason and sonud araument, aied can, witle or withont
evidenee, helieve any thing that aceords weth then prepeasessions,
And vet we have hyown soeh individunls—those awho either de-
ny the best estublished faets, or endeavor to avord their effeet by
niaking the most absurd supposinons, meonsistent alike with the
truths of seienee, ad with eandor and Gue dealine in arguiment.,

Persons there are, atso, who endeavor to do away the araimment
devived fromr oreine yengins, by denving their reabity, ey
wheet to redand them, as o Tasus natiee, which phiree, o i s
GUHY Drrestiny, tt'nlll{l HHII’}'. thicet the reltes rares 1ot real, bt ur:!}.-'
hesr s aeedentid rescinblimee to plants oy annanl<s I'has esort
15 too rihiendous to deserve retutation, and no adividaat wonld

havzand sueh an explimation, who had beenoin the s iwhitest deapee
:Il'llllillllll‘l| will !'H"'.‘*IIF. s Ll TIIEIHIE li'illil:\,[ IR 'l‘]“.y
ll”'ﬁ‘l' |Il'l'||, ll},r Illl' nl.l‘[':lllnll nl‘ II:IIIII‘:II I:IWH. ;Ih' Il}', :|||;| lq'pm.r“;.]

i the sobtd st of the eactdy, as avddbiente qad nnperishable jmon-
thnenits hoth of the | PO TS ol the naneyd {'ni'mlllmllﬁ, e of (I

et v b e ol o g hart dent oecapned thee e

|
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cessive surfuces of the planet before man was calied into being ;
nor did the record cease to be enrolled when man appeared—it
was, and is, and will be continued, as long as the ecurth shall
exist.

The order of the physical cvents, discovered by geology, is
substantially the same as that recorded by the sacred historian ;
that is, as far as the latter has gone, for it was evidently no part
of his object to enter any farther into details than to state that
the world was the work of God, and thus he was led to inention
the principal divisions of natural things, as they were successively
created. It 1s suflicient therefore that there is a gencral corres-
pondence, which is indeed, in the great features, exceedingly
striking, and deficient only in less important particulars not to
be expected in so gencral a parrative, written chiefly for moral
purposes ; but it is i no respect contradictory to facts.

T'he Bible is not a book of phyvsical science, and its allusions
to physical subjects are necessarily adapted to common apprehen-
sions.  Still, the ereation and the deluge, although they have a
momettous moral bearing, were, in their nature, entirely physical
operations.  Why should any one refuse to attend to a history of
these two stupendous events, merely because that history professes
to have proceeded from the same author as the work itself’; and
why should we suppose that the brief notices of the great physical
facts, connccted with a physical creation aud a physical destruc-
lion, are not correctly stated, in this earliest and most veuerable
of histories ?

I all our discoveries regarding the surface and interior of the
planet tend, when properly understood, to confirm the credibility
of hoth these events, and to enable us to diseriminate between
the circtnmstances and evidence which belong to them respec-
tively, what moral consideratton ean, in this ease, forbid o happy
application of the diseoveries of scivnee, and why should science
refuse to lend its aid to the support of moral truth ?

"The question then reeurs, how enn the mmount of timae b
found, consistently with the Mosaie history, for the order of the
fuets and of the lustory s the snme, "Pha solution of 1his ditli-
culty has heen atteppted in the following modes,
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1. The present crust of the planet has been reguluarly formed
between the first creation “in the beginning,"* and the commence-
ment of the first day.—1t appcars to be gencrally admitted by
critics, that the period alluded to in the first verse of Genesis,
“in the beginning,” is not necessarily connccted with the first
day. It may therefore be regarded as standing by itsell, and as
1t is not limited, it admits of any extension buckward in time
which the facts may require.t

Dr. Chalmers says: “Doces Moses ever say, that when God cre-
ated the heavens and the carth, he did more at the time alluded
to than transform them out of previously existing materinds #  Or
does he ever say, that there was not an interval of many ages
betwixt the first act of creation, described in the first verse of
the book of Genesis, and said to have been performed in the be-
ginning, and these more detailed operations, the account of whicl
comiencees at the sccond verse, and which are deseribed to us as
having been performed in <o many days?  Or, finally, does he
ever make us understand, that the generations of man went fur-
ther than to fix the antiquity of the species, and of consequence
that they left the antiquity of the globe a free subject for the
speculitions of philosophers.”—Livid, Christ. Rev.in Fd. Eneye.

By asserting that there was a beginning, it is declared that the
world 1s not eternal, and the declivation that God made the heav-
ens and the carth, 1s a har equally against atheism and material-
ism.  The world was, therefore, made in time by the omuipotent
(Creator,

The creation of the planet wis no doubt instantaneous, as re-
gards the materials; bt the arrangement, at least ol the erust,
was gridual,  As a subject either of moral or phivsical contems-
phation, we can say nothing better, than that it was the poud
pleasure of God not only that this world should he ealled into
existence 5 hut, that the aerangoment by which it was to bhecome
it e habitation for man, should be grndually progressive through
NEHY Dpes,

"0 old hinst thon Lodd the onedations o the eanth, and e heasens wee the
work o thy hamds 7o Paoone 220 Sl abon, Vaddy o the fdipnine, hinet laid
thiee Soapdiitions of the caeth "——fleho 0

U o sttt appenes o be etely disvioe s fomeadl thay fllowes ™ < 10 M
““;}'ﬂ“”‘" I 6~ b Masuyy wnd Mowe il fll.'fri;'l“.i [omifon, s
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'T'hiis is in strict analogy with the regular course of things in
the physical, moral and intellectual world. FEvery thing, except
God, has a beginning, and every thing else is progressive. ‘T'he
human mind and our bodily powers, the growth of the animal
and vegetable races, the seasons, secd time and harvest, science
and arts, wealth, civilization, national power and character, and a
thousand things more, evince that progression is stamped upon
every thing, anud that nothing reaches its perfection by a single
leap. The gradual preparation of this planet for its ultimate des-
tination, prescnts tnercfore no anoraaly, and need not excite our
surprise.

It is of no importance to us, whether our home was in a course
of preparation during days or ages, for the moral dispensations of
God towards our world could not begin until the creation of man.

'The abyss of waters which existed beiore the emergence of
the land, which preceded the creation of man, and continued
for an unknown period of time, is just such a state of things, in
coincidence with the operation of internal fire, as is demanded
for the formation of the central rocks, and for their clevation, as
far as facts may Jjustify us in supposing that it took place before
the formation of the derivative rocks, and of those containing
organic remains,

T'he supposition now betore us is equally consistent with both
igneous and aqueons action ; and indeed it would be impossible
to account for the appearance of thiugs without the conjoined
agency of internal fire, amd of an incinbent ocean ; the latter
repressing the expansive and explosive power of the former, caus-
ing its heat greatly Lo accmnulate, even to the fusion of the most
refractory materials : preventing the escape of gaseous matter,
as for instanee of carbouie acid gas fromn the limestones, and hy
its pressure and slow cooling, from the small conducting power of
waler, preventing melted rocks from assuming the appearanee of
voleanie einders, slags, scoriney, and other inflated masses.

Phe tenmbent ocent is therefore indispensable, equadly so with
the ageney of internal fige, to the correet deductions of the theo-
retien) geologist,

With these viows, then, the hiddorienl yeeord happily ngrees,
nnrd geology eomneidis witly the sueped history,
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During the period when this dark abyss of waters prevailed,
the carth was without form, and void, or better, as Hebricians
say—*‘ the carth was invisible and unfurnished ;’ we may pre-
sume that then the early operations of geological formation and
arrangement began, by producing the fundamental rocks, and
thus providing materials for all the derivative strata, which, in the
course of their consolidation, were destined to cmbosom such an
cndiess diversity of extraneous contents.

‘This theory is satisfactory as far as it goes : it fairly recognizes
and encounters the real difliculty in the case, and it would he
quite suflicient to reconcile geology and the Mosaic history, us
usually understood, did not the latter assign particular events to
cach of the successive periods called days; the most important
of these cvents are, the first cmergence of the mountains, and
the creation of orgimized and living beings. It sceins necessary
therefore to eminace the days in the series of geological periods ;
and the ditlienlties of our subject will not be removed, unless we
can show that there is time enough imcluded in those periods
called days, to cover the organic creation, and the formation of
the rocks, i which the remains of these hodies are contained.

2. The present erust was formed from the ruins and frasments
of an carlier world, re-urranged and sct in order during the sie
duys of the creation.—'I'his explanation has been given by men
ol powerful minds, both theologians and geologists—men strongly
impressed with the overwhehning evidence which the earth pre-
seuts of inmunerable events, and of progressive development
through successive ages. 1t theretore honestly micets the ditii-
culty, and fully grants the necessity of allowing sutlicient time
tor the series of geological formations,  "Phis theory assigns the
crystallization and consolidation of’ the primary rocks to a period of
indefinite geological antiquity, and it also admits that they have
undergone more recent modilications,  particularly in being ap-
heaved by subterranean foree, which elevated not only thems-
selves but the superinenmbent strata,

The hypothesis has great merit masiuch as it admits, in the
lnn;_l; gnlli!-lly LR, Hl' jll:il stied) events el rilli'l'lrs:-iinn:i H ;.;l'lllngy
has proved o have tilien plaee s bat ie demands general catastro-
phes, which da potappear to have bappened, and it implies arecon-
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stritction of the crust of the planet entirely out of its own ruins, a
supposition which is inconsistent with the state of facts, Itis
therefore unsatisfactory, because it does not provide at all for the
regular successions of entombed animal and vegetable races, and for
the progressive consolidation, often in long continued tranquillity,
of the strata which are formed around the organic bodies, and
also for the numerous alternations and repetitions of these strata,
frequently, as in the coal fields, in a regular order. All this de-
mauds time, and seasons of protracted repose, interrupted indeed
by occasional elevations, subsidences, and other violent move-
ments. In order that this solution may prove satisfuctory, it is
necessary that the earth should really be what it actually is not,
a confused pile of ruins, not ouly of loose fragments, such as are
now found on its surface, but they must be consolidated, to form
the mountains and the strata. Ruins, the mountains and strata
do indeed in many places contain, but they form only a portion of
a vast structure, in which ruins have no part.

The carth 1s unlike Memphis, Thebes, Persepolis, Babylon,
Balbec or Palimyra, which present merely confused and mutilated
masses of colossal and beautiful architecture, answering no pur-
pose except to gratifly curiosity, and to awaken a sublime and
pathetic moral fecling ; it is rathier like modern Rome, replete
indeed with the ruins of the ancient city, in part rearranged for
purposes of utility and ornament, but also covered by the regular
and perfect constructions of subsequent centuries.

"T'he period is not far distant, when all thinking and reasonable
men who make themselves acquainted with the structure of thie
carth, will come to the conclusion that the formation and arrange-
ment of the crust, as we now see it, must have occupied many
ages. 'This is already the conviction of all geologists, and of
many who are not so by their pursuits ; and nothing can prevent
its becoming universal but ignorance of the facts, or a blind or
perverse rejection of them in opposition equally to sound science
and common sense. It is now generally admitted that the begin-
DING Was in remote antiguity, at a period whose date is unknown ;
id we are at liberty in consistency with sacred history to assume
as tntich time anterior to the first day, as the eveuts recorded in
the structure of the earth ay require.  This appears at first
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view o remove the difficultics, as they are supposed to exist be-
tween geology and revelation, and therefore this solution has
been cagerly adopted by those who receive equally the truth of
revelation as recorded in the Bible, and the truths of nature as
registered in the carth. 'This extension of time may answer
sufliciently for the primary rocks, and for those composed of frag-
ments and ruins, so far as they do not contain organic remains or
contain them accidentally. 1t is true, however, that among the
fragmentary and breceiated rocks there are those that contain
ruins charged with the remains of animals and ylants ; picces of
limestone, for example, enclosing corals, shells, or crinoiden, are
found as parts of calcareous brececias, and in the siune manner,
plants embraced in argillaceous iron, or in slates and sandstones,
may enter mto the puddingstones and breceias, and it would he
true of such rocks that they are formed from the ruiuns, if not of
a previous world, at least of an carlier state of this world.  But
it must be observed, that by the supposition the organic remains
now ualluded to are not in the situation in which they were origi-
nally cnclosed.

We will illustrate this by examples.  Suppose a country occu-
pied by the encrinal and coralline limestone.  T'he rocks exhibit
those beantiful formms either as they grew in the ocean, with all
their exuberant and curious joints and branches standing upon
their proper columus or stetns and gently wrapped in the cal-
carcous carbonate as 1t concreted around them ; or perhaps they
were fallen upon the tloor of that carly ocean, and their members
perchance seattered uround, but in the end they were equally
enclosed in the delicate pabulum which was to preserve them
without father alteration to distant ages.

Suppose also the fossils of the chalk formation—the echini with
or without their spines, the aleyvonia and sponees, the innumera-
ble testneen, the vertebrated fishes, and, as we are now ijustructed,
myriuds of microscopie corallines and shell fish; let these and
the othier fossils of this chalk series be imagined as living in their
native seas at the time when they were so exquisitely folded in
their white chalky mantle as to msure the perfeet preservation
of their delicate forms, often with their minutest processes, spines,
or other frail parts wnminjured ; still farther, let the flint, dissolved
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perhaps in thermal alkaline waters, thrown up and issning from
the bottom of the chalk, now seek the organic forms and convert
many of {. *m into its own substanc., but copying thetr organi-
zation so ag to present silicified sponges, echini, alcyonia, &ec.

Now these are instances of geological formations which, in
stich or 11 some other analogous modes, have certainly taken
place, and inzumerable repetitions of similar events have oceurred
from the time of the carliest organized beings down through suc-
cessive ages, and are still going on.  No onae will however contend
that these things ure to be referred to the ruins of a former world ;
they are regular formations, an:d the animals and plants that may
have been enclosed in'the forming rocks have had no previous
existence ; where they are found petrifid thare they were born,
and there they were interred in their stony tombs.  Should any
of these rocks, still retaining the enclosed organic hodies, be Lro-
ken up into fragments, and should these fragments become nnited
0 as to forin a breecia or conglomerate, this mizght with some
propriety be called a formation from the ruins of a former world,
or at least of an earlier stage of thie present.

Regular and extensive formations, which enelose organized
beings in immense numbers and in high preservation, mnst have
demanded great time, prevailing tranquillity, and all the circmn-
stanices necessary both to sustain organic beings and to furnish
the pabulum by which they were to be enclosed.  "I'he astonish-
g diversity of petrified and fossilized forms, found in strata of
different kinds, of wide geographical extent, and 1 many instances
of vast thickness, with their distinct and sometimes sudden alter-
nations, successions, interventions aud repetitions, demonstrate
that physical laws of great cenergy reigned and produced their
proper clleets through vast periods of time.

It docs not militate against the argument, that there were ocea-
sional convulsions, lace- ting and dispersing in mins portions of
the fuir fabries that had been raised ; or that less violent opera-
tlons, carried on from age to age, tended more slowly but not less
surcly to the same resnlt ; the intercalated or concomitant processes
of destruciion served only to prove that there previously existed
solid structures which thie tooth of time or the crash of catastrophes
had invaded, and therefore the regnlar mineral formations, the
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entombed organized bodies, and the partial demolitions are thus
linked into a harmonious system, furnishing a true geological
chronometer and an authentic chronicle of physical events.

Now if the long range of time included between the beginning
and the first day recorded in the Genesis is to cover not only the
period in which those rocks were formed, that preceded the dawn
of life, but also those that include organized beings and the for-
mations composed of fragmenis, then it is obvious that the Mo-
saic liistory contains no notice of these eveuts, as helonging
to that epoch. But if it is still contended that the events really
belonged to that period, although they are passed over in silence
by the historian, and that six common days were allotted 1o re-
arrange and it up the rins of this ancient world, not oniy of
rocks, but of animals and plants, so as to prepare the carth for the
reception of the humau race, then we feel justified in saying, that
upon this supposition, the furniture of our present world could not
possibly be what it now is, nor by any operation of physieal laws
could the arrangements be eftected in so brief a period of time.
'The design would be most inappropriate, the appearances widely
ditferent from what we behold, and the work, except as a miracle,
impossible.  No supposition consistent alike with the work and
the history will meet the exigencies of the case but a progress in
the mineral formations coincident with the periods called davs,
i whieh life, in hoth oerganic kingdoms, 1s first announced 1 the
Genesis, as the result of creative power.

Some cminent geologists, withh whom reverence for the Scrip-
tures and reverenece for natural truth are only ditferent modes of
the same rehgous sentiment, both having for their basis venera-
tion for the all-wise and benificent Creator, and proposing for their
objeet, the promotion of confidence in him, and of obedience to
his laws, have adopted this, as it appears to me, imperfect, it not
inconsistent soltttion of the geological diffienlties.  As regards the
coincidence of mineral formations with organic beings, it is just
such a solution as wonld bhe satistactory, were there no divisions
of time in the Mosaie narrative, and nothing more announced in it
than the order of events as actually varrated, the whole range be-
tween the beginning and the creation of man being left ancimbar-
rassed by the limitation of days. and perfectly free to be appropri-

12
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ated in ample eras, as the events may seem to require. As the
earth is really constituted, it will however answer no valuable pur-
pose to imagine the coliected ruins of a former world, brought
together, to be remodelled ; as the mariner who has survived the
tempest, refits, with broken spars and sails, his wrecked and ruined
ship. If the ruins and fragments of the present world are to be
regarded as mere materials which are againn to be concocted ; n
part dissolved or melted, and claborately and skilfully wought over
anew, to produce our present world, then this is equivalent to a
new creation, and thus we introduce a double eperation by al-
mighty power, when one is quite sufficient, and after all, we leave
our difficulties where we found them, without solution and with-
out mitigation. This we must conclude is far {rom the truth, aud
our convictions are confirmed by surveying, with Mr. Lyell, the
causes that are still in full operation, the geological events that
are now 1n progress, and the elfects that are proceeding without
impediment or delay, and we thus discover, that sinice the crea-
tion, as regards geological causes, except their varying if not di-
mimshed intensity of action, all things remain as they were; no
new code of paysical laws has been enacted ; while the beginning
was with God, the continuation of events is with us, and a dis-
tant posierity may not wiiness their termination.

3. It has been supposed that the suceession of geological events
may have happened in the frst ages of the worid, after the cre-
ation of man, and bhefore the gencral deluge—"1ius supposition
s wholly irreconeilable with facts. The universal prevalence of
the waters. rendered it indispenisable that the first geological move-
ment should clevate some vortion of the land above the ocean.
The great series of geolouival events by which the continents
and islands were raised, was mcompatible with the residence of
man tpon the carth: they precluded even the existence of terres-
trial quadrupeds, which both geology and the scripture istory
assigh to a late period in the order of things, the same period in
the close of which man himself first appears; these movements
vrere, until the period immediately preceding, hostile to the wel-
farc of any heings that required more land than amphibious rep-
tiles ; and the vast deposits of fossilized and of crystallized rocks
that preceded the era of reptiles, demanded an alternate and con-
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comitant prevalence of water on the surface, and of fire beneath,
which were ill adapted to produce and insure the quiet and firm
state of the surface, such as we see it now. Althougn the great
agents are still in operation, fire, water, storms, volcanoes, earth-
quakes, &c., their ultimate efleets, if not mitigated. in force, are
spread through such a range of time, that human life is too limi-
ted to cover an extensive eycle of geological changes; the entire
period since nun was ereated is, in comparison with geological
eras, but a brief space, and does not begin to bear any proportion
to eternity.  We have therefore, no reason to suppose that the
earth has undergone any such changes, as to aflect materially the
integrity of its entire crust, since man appeared in the world.

It is true that events are in progress by which a series of
fraginentary and fossilized if not of erystallized rocks is forming
anew, and they may in time be elevated above the waters of the
existing seas, while fresh-water deposits may in turn be drained ;
this world may last so long, that new continents may arise, where
there is now a wild waste of waters, and far more ample spaze of
redeemed land may be provided for the human family, without
materially abridging the great highway of nations over the seas.
There is no intimation in Sacred History. that any snch events
happened between the creation and the deluge. and it is obvious
that the sparse population of the antediluvian waorld dud not require
more territory, especially when the existing races, with the excep-
tion of a few ndividuals, were scon to be consigued to the bosom
of the deep, and all the continents and islands when again ve-
deemed from water, were about to be ewven, in full dominion. to
a single family.  Although but one tourth part of the land of our
world is, to this hour, reclaimed from the ocean, the population of
the human tamily is far from occupving itall.  Few countrics are
as yet peopled to the extent of their means of support, and 1t will
require ages of peace aind pure morals and etfective industry, before
more room will be demanded.  We cannot therefore suppose, that
a new continent woula be elevated, until there showld be a neces-
sity for its appearance, and as nothing i sacred or profane history
or in the structure of the earth intimates that such an event has
happened, we feel quite certain thit the great geological arrange-
ments were accomplished before the human era.
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4. 1t Las been supposed that a general deluge will account for
all geological evenis.—In the progress of the preceding remarks
we have already had occasion to express a decided opinion on this
sibject, and it now remains only to sum up the argument.

This view is entirely inadmissible, except as to those superficial
ruins which are commonly spoken of as diluvial. In using this
term, geologists do not intend to imply. that these ruius are, of
course, attributable to the deluge of the Seriptures.

In geology, a deluge is a rise and overflow of water. It has
no exact limit in time, altitude or violeuce. A rain, a suow thaw,
an outburst of a lake, a tide, a gale, or a whirlwind, may pro-
duce an overflow, but it is not usual to call the event a deluge
uniess the elevation has bLeen both sudden and considerabie.
Were the barrier which forms the falls of Niagara to be suddenly
raptured, Lower Canada, New England and New York would be
deluged ; but the remarkable accumulation of water in the late
seasons in the great laukes, in consequence of which they over-
flowed many buildings and many square miles of territory was
not called a deluge.

The facts revealed by geology demand many partial deluges,
and they are adwitted by all geologists, with greater or less ex-
tent, to account for the trausport and deposition of those things
which water alone, or water aided by ice could convey. It is
necessary also to suppose, that both fresh and salt water, cither by
thetr rising or by thie subsidence of land, have alternately prevailed
and retired, after continuing an indefinite pertod ; suiliciently
long, however, to give time for the various animals and plants,
mariue, littoral, pelagian, Huviatile, or lacustrine, which we find
I successive strata, to be deposited and entombed. Igneous
action, giving rise, in its vicissitudes, to subterranean expansion
and shrinking, heaving and collapses, was the probuble cause of
these alternate movements.

Our concern, however, in the discussion under this hiead, is not
with those regular formations which demand long continued en-
ergy of physical powers, and corresponding time to produce the
effects; but it is with the general deluge, described in the book
of Genesis, because we are writing for the sake of those who
believe in the genuineness and authenticity of that history.
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From the whole course of our argument, it is obvious, that the
regular geological formations cannot be ascribed to that short and
transient catastrophe. Its genuine effects are exactly those
which all geologists ascribe to diluvial action ; namely, the irans-
portation of the loose ruius of mineral masses, and of the organic
world, which are found strewed every where over the surface of
the earth, or buried in its diluvium.

Professor Buckland, in his Reliqui Diluvian®, has most ably
illustrated the nature and effects of diluvial action ; and it is ob-
vious, that the former practice of attributing the organized re-
mains found in the solid strata of the earth to this catastrophe, is
founded entirely in an imperfect. acquaintance with the subject,
and that no man, who had studied geology thoroughly, would, at
the present period, fall mic snca an crror.

As the impression has gone abroad that Professor Buckland has
deserted the opinions which he formerly maintained, we give him
an opportunity to speak for himself. “'The evidence (says he)
which I have collected in my Reliquiz Diluviange, 1523, shows,
that one of the lust great physical events that have effected the sur-
face of our globe was a violent inundation, which overwhelmed
a great part of the northern hemisphere, and that this event was
followed by the sudden disappearance of a large number of the
species of terrestrial quadrupeds which had inhabited these re-
gions in the period immediately preceding it, I also ventured to
apply the name Liluvial, to the superficial beds of gravel, elay
and sand, which appecar to have been produced by this great ir-
ruption: of water.

“'Ihe description of the facts that form the evidence presented
in this volume, is kept distinct trom the question of the identity
of the event attested by them with any deluge recorded in his-
tory. Discoveries which have been made since the publication
of this worl, show, that many of the anumals therein described, ex-
isted duritig more than one geciogical period preceding the catas-
trophie by which they were extirpated.  Henee it scems more
probable that the event in question was the last of the many gc »
logical revolutions thai have been produced by vielent irruptions
of water, rather than the comparatively tranquil inundation de-
scribed in the inspired narrative.
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¢ It has been justly argued, against the attempt to identify these
two great historical and natural phenomena, that as the rise and
fall of the waters of the Mosaic delnge are described to have been
gradual and of short duration, they would have produced com-
paratively little change on the surface of the country they over-
fiowed. The large prepcaderance of extinct species amoag the
animals we find in caves, and in superficial deposits of diluvium,
and the *an-discovery of human bones along with them, afford
other strong reasons for referring these species to a period anterior
to the creation of man. 'This important point, however, cannot
be considered as completely settled, till more detailed investiga-
tions of the newest members of the Pliocene, and of the diluvial
and alluvial formations, shall have taken place.”*

It appeass then, that there is no other change in Prof. Buck-
land’s views than what is common to the geological world, viz.
that amidst the vast exuberance of diluvial remains, it is impos-
sible to appropriate to the general deluge, those that belong to 1t
rather than to more local debacles, and to those of a different cra.

It is not to be supposed that all deposits of gravel, sand, peb-
bles, &c. are attributable to the deluge of the Scriptures, for
it is beyond our power to identify the particular piles and scat-
tered ruins. It is suflicient to say, that as the carth Dbears
every where, marks of diluvial action, and is in every country
strewed with diluvial ruins, each observer will, for himself, assign
to local deluges, or to a general debacle, as great a portion of the
effects as may in his view belong to each.  Scepticism cannot
nullify or set aside the evidence, while the most reverent mind
need not desire it to he more ample, nor is he who attributes di-
luvial remains, in many instances, to other diluvial events, to be
censured, or regarded as an enemy to religious truth.

To those who would assign to the agency of a general deluge
the vast work of depositing the immense consnlidated geological
formations, with all their varied stores of animals, and plants, and
fragments, and diversified successions, we can only repeat the
opinion already expressed, that such eflects, from such a cause,
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are physically impessible, especially within the limits of time and
under the circumstances assigned in the Mosaic account. It is
not necessary 10 go again into the induction of particulars.

We are however still of the opinion, that the actual disposition
and arrangement of no small portion of the loose materials is to be
attributed mainly to a diluviai ocean—no other probable cause
being capable of reaching the regions remote from, and elevated
above the present great waters of the globe, while the outline, and
in many instances the mass of these deposits, must have been
often disturbed by subsequent events.

The arrangement of the loosc moterials, on shores and in out-
icts, and in regions occasinnally flooded, is to be referred to azen-
cies now in operation.

[t is also true, that water-worn pehbles are produced at the
present time. No one who, on the sea shore, has observed the
incessant lashing of the waves, and has listened to the hollow
hum of the stones and pebbles rubbing against each other, with
ceaseless friction, can doubt, that rounded, water-worn pebbles,
arc now every moment forming : and were they found no whete
else, except on the shores, and in moving waters, there would
aenerally be no difliculty in assigning their origin to this cause,
But rounded stones, water~worn pebbles, and bowlders, are found
111 every country, on the surface and in the soil, and in regions
the most remote frem the ocean.  'This of course proves the uni-
versad prevalence, sooner or later, at once or successively, of agi-
tated waters.

Why not, says an mguarer, attribute the rounding, as well as
the position of the mland water-worn stones to the diluvial ocean ?
The obvious answer is, that the time allotted to the deluge de-
seribed m Genesis 1s too short for the process of grinding down
hard stones, which would necessanly oceupy a very long period.
A delnge attended by rapid enrrents and by floating ice could
transport inmense masses of these ruins, and deposit them where,
to i great extent, we now find them; but it was not possible that
it could, in so limited o pertod, have eflected much, in abrading
the angular fragments of quartz, topaz,* and other hard stones,
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02

into ovoidal and globular pebbles and bowlders, 'That effect ap-
pears to have been, principally, the work of the carlier oceans.

The form of the loose materials that cover the rocks, more or
less, in every country, is attributable chiefly to the wearing ef-
fects of agents, operating, tn all time, to produce disintegration
and decomposition; their present position may, in many cases,
be fairly attributed to diluvial agency.

An ingenious author, Mr. Peunn, convinced that the deluge
counld not account for the geological successions, has supposed
them to be formed in the ocean, between the creation of man
and the deluge, at which time the then existing land was, as he
thinks, sunk, and the bed of the ocean raised, to form our pres-
ent continents, bringing up, of course, all the marine deposits of
sixteen centuries.

It 1s not necessary to discuss this theory. It is disproved by the
discovery iu caverns, and in the loose wreck, on the surface of the
ground, of immense deposits of the bones of terrestrial animals,
which have not, within the limits of human knowledge, lived in
those countriecs where they arc now found, and many of which
could not exist in the present climates of those regions; for in-
stance, the tropical animals, elephants, tigers, hyenas, hippopotami,
rhinoceros, &c., are rottnd now abundantly in the diluvium of Eng-
land, and consequently England was dry land before the deluge
that buried these remains, and therefore the existing continents
have not been raised from the ocean since the creation of terrestrial
quadrupeds, unless they were submersed after that epoch and then
raised again. Of this there is not only no proot but the opposite
Is proved, because the diluvium is not covered by marine strata.
Nor is it possible that the drowned quadrupeds of tropical regions
should, by drifting, have reached England, and other countries
still farther north, without decomposition and falling to picces.

The coal beds also present indubitable proofs of having been
formed from terrestrial vegetables, and therefore the regions where
they are could not have been submarine, although the occurrence
in coal-ficlds of some marine shells or plants may prove, that at
the coal period there were islands and estuaries, where the sea had
at least occasional access. Iad the continents been again sub-
mersed and the hottom of the sea raised, after the creation of man,
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we should find in the surface of the present crust, nothing but
maeine remains, which is contrary to the fact.

"The existence of scratches and furrows* upon many rocks, (pro-
bubly upon all when the diluvium is first removed from them,) ap-
pears to prove, that they have been subjected to movements of heavy
bodies passing over them, either rolling down inclined snrfaces, or
forced alonig by tloods, or pushed by glaciers, or dragged by moving
ice, in which stones and rocks are very often frozen.  T'he direc-
tion of these scratches on this continent, as well as in Furope, is
siich as to give the idea of a current or irruption from the north.

If the general deluge were a gentle movement, as Dr. Buckland
now supposes, it could, as he justly observes, have produced very
hittie alteration on the surface of the earth.  If violent and rapid,
then the cflects would not have heen forming, but destroying.

This 1s not the place to diseuss the question of its literal uni-
versality.  Mauny theologians have supposed that it was no far-
ther umversal than to accoinplish its great object, the destruc-
tion of the existing races, except the reserved few. If it were
strictly unversal, and the highest mountains now known were
literally covered to a considerable depth, it will be found that
its rise must have been fearfully rapid, far transcending the
most violent tides and bores with which we are acquaiuted, and
that it would then be well adapted to harrow up the swrface of
the ground, and to transport and disperse its ruins, far and wide,
over distant countries.

Upon cither view, however, the deluge could never have pro-
duced the regular fortnations of the erust of the earth, and there-
fore, as regards this question, we may dismiss it from our con-
templations.

We conelude this head by observing, that the remains of
the human tumily, it burted w the dituvinm of that period,
may, in most nstanees, have been covered too deep for discov-
ery, or have been swept tuto the sea; orif found in any instan-
ces, it 1s not probable that they would be distinguished from
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bones buried in any other way, especially in countries like those
which were then the principal scats of the human population;
countries in which there has beeu since, no enlightened curiosity
to prompt an intelligent resecarch.  We are not, at present, con-
cerned to remove sceptical objections to the Scripture account of
the deluge ; we take it for granted that it is true, but the friends
of the Bible sometimes suggest a question with respect to the 1n-
humed human bones of that period, and this difliculty we wish
to remove.

T'he divistons of time culled duys in the Genests are not ne-
cessarily restricted lo ticenty four hours, bat may be understovd (o
be periods of indefinite length.—~"This view was supported, a few
years sitice, by that eminent geelogist, Professor Jaimeson, of the
University of Lidinburgh, 1n a comment upon the lectures of the
illustrious Cuvier.  We quoted the observations of Prof. Jameson,*
in discussing the subject, i connexion with our cdition of Mr.
Bakewell's Geology, in 1833, aud we shall make use of some of
them on the present occasion.  Cuvier remarks :—

‘““ The books of Moses show us, that he had very perfect ideas
respecting several of the highest qut.slmns of natural philosophy.
His cosmogony especially, considered in a purely scientific view,
is extremely remarkable, inasmuch as the order which it assigns
to the ditlerent epochs of creation, is precisely the same as that
which has been deduced from geological considerations.”

“ This, then, is the issue, in the opinion of Buron Cuvier, of that
science, which has been held by many persons to teach couclhi-
sions at variance with the Book of Genesis,~—when at last more
matured by a series of careful observations and legitimate induc-
tion, it teaches us precisely what Moses had tanght more than
three thousand vears ago.*”’

We have already remarked, that the coincidences in the Mosaic
account of the creation with the truths of geology, are the more
valuable, because they are merely incidental to the main object of
the history, which was to show that the world had a beginning,
and was not eternal, to vindicate the claims of the Creator, as its
author and governor, to point out the original state of’ the globe,
'!‘I{l its progress towards o habitable mn(htlml, h} lh(1 emergenee
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of the land,—to indicate the commencement of life, the order in
which the principal classes of animated beings first appearaed, and
the final redemption of so much of it {from the waters as was
necessary to prepare it for man, whose crcation consummated
these astonishing displays of almighty power. Perhaps the claims
to a perfect coincidence between geology and the sacred history,
have been sometimes made in terms rather too unqualified. It
1s sufficient that there is a perfect coincidence in the great points,
and inconsistency in nothing. A want of agreement has been
stated as regards the priority of the animals of the transition
rocks, in as much as they are found in deeper strata than the vege-
(ation of the great coal period, whereas the vegetables are first
named in the Mosaie aceount, aud the earliest fossilized animals,
actually found, are not mentioned at all.  In regard to the vegeta-
bleg, there is good reason to believe that they were at least as
carly as any animals; vegetables are found, more or less, through
the whole transition series, in which the trilobites, orthocera, en-
criites, corallines and mollusea, first appear: and we may pro-
bably regard plumbago as the result of vegetable matter, so per-
feetly carbonized as to have entirely expelled all the gases, and to
have destroyed the traces of vegetable structure.—an opinion
which is entertained by many geologists,  Upon this view, vege-
tables will take the highest rank in orcanie antiquaty, sinee plum-
bago, and even anthraeite, are found in some ot the slatyv rocks of
the granite family, anterior to the first appearance of any animals.

With respeet to the silenee of the history as to the very first
animals, 1tmay be sad, that a brief’” narrative concerning the stu-
pendous work of the ereation, comprised within the limits of a
single puge, could not be expected to contain the minute details
of natural historv. and less unportant famifies would theretore
naturaliy be omitted.  Where 1 the history, is there mention
mede of infusorial antimateule, any more than of the animals of
the trausition rocks: But as we cannot dispute the existence of
these beings, both fossit and reeent, there ean be no doubt that
their originals were really ereated. 10 in every other particular,
this surprising history is econsistent almost with the letter of the
facts, and for so general a sketeh, remarkably complete, it may
well exette onr admiration and  gratitude.  Professor Jameson
proceeds —
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“The first chapter of Genesis is written in a pure Hebrew.
This was the language spoken, and afterwards extensively writ-
ten, by the people whom Moses conducted to Palestine from the
land of Goshen. ‘That it differed greatly from the language of
the Egyptians, we have full proof in the Coptic remains of the
latter, in the Lgyptian proper names preserved in the Hebrew
writings, and also in the circumstance that Joseph, when pretend-
ing to be an Egyptian, conversed with his brethren by means of
an interpreter.  Yet in the chapter in questien, we find no foreign
terms, no appearance of its being translated from any other tongue ;
but, on the contrary, it bears every internal mark of being purely
original, for the style is condensed and idiomatical 1 the very
highest degree. Had Moses derived his science from Egypt, ei-
ther by oral communication or the study of LEgyptian writings,
it is inconceivable that some of his terms, or the style of his com-
position, should not, in some point or other, betray the plagiary or
copyist.

“ But the conjecture that Moses borrowed his cosmogony from
the lugytians, must rest, moreover, on a supposition that the order
which he assigns {or the different epochs of creation, had been de-
termined by a course of observation and induction, and the cor-
rect application of many other highly perfected sciences to the
illustration of the subject, equal at least in their accuracy and
philosophical precision, to those by which our present geological
knowledge has been obtained. Nothing less than this can account
for Moses’ teaching us precisely what the modern geology teaches,
if we allow his knowledge to be merely human. Iow comesit to
pass, then, that while he has given us the perfect and satisfactory
results, he has been enabled so totally to exclude from his record
every trace of the steps by which they were olbtained? 'The
supposition of such perfection of geologieal knowledge in ancient
Levpt, implies a long series of observation by many individuals,
having the same ohjeet in view. It implies of necessity, also, the
invention and use of many defined terms of science, without
which there could have been no mutual understanding among
the different observers, and of coursz no progress in their pursuit.
These terms have all totally disappeared in the hands of Moses.
He translated, with precision, the whole science of geology into
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the language of shepherds and husbandmen, leaving no trace
whatever of any one of its peculiar terms, any more thun of the
curious steps in its progress.

“ But there is a phenomenon in his record still more unaccount-
able, upon any supposition that his science is merely human. His
geology, acknowledged by the highest authority in this age of
scicntific improvement, to be thus accurate, dwindles down in his
hands to be a merely incidental appendage of the most rational
and sublime theology. This latter he did not learn in Egypt, for
it was in the possession of his ancestors while they were yet in-
habitants of Canaan.

““ Shall we theu eonjecture, that Moses borrowed theology from
the Ilcbrews on the one hand, and geological science from the
Ligyptians on the other, to compound out of them that brief, but
unique and perfect system of both, which is presented to us in
the first chapter of Gienesis; or, is it possible that we could adopt
any conjecture more absurd, and this, too, in utter destitution of
all proof that the Egyptians possessed any knowledge of geology
in the sense in which we use the term?

‘“The result of our inquiry is, that the geology of Moses has
come dow to us out of a period of remote antiquity. before the
light of human science arose ; for, to suppose that it was bor-
rowed from, or possessed by any other people thau the remarka-
ble race to which Moses himselt belonged, involves us, on all
hauds, 1 the nmost inextricable difliculties and palpable absurdi-
tics. O that race, it has been long since justly remarked, that
while 1n religion they were men, in human learning and science
they were children: and i’ we find in their records any perfect
system of an extensive and difficult seience, we know they have
not obtained it by the regular processes of observation and indue-
tion, which in the hands of European philosophiers, have led toa
high degree of perfection 1n many scicnevs.”

Professor Jameson proceeds to remark :—

“Fhe tenm, the meaning of which we shali first lnvestigate, is
“day’ (in the Hebrew, yom.)  "Uhe mterpretation of this, in the
sense ‘epocl’ or ¢ period,” has been a subject of animadversion,
of unpecessary severity i3 some cases, A eareful examination of
the first chapter of Genesis itself, leads unavoidably to the con-
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clusion, that our natural day of one revolution of the sun cannot
be meant by it, for we find that no fewer than three of the six
days had passed before the measure of our present day was estab-
lished. It was only on the fourth day, or epoch of the creation,
that “ God made two great lights to divide the day from the
night, and to be for signs, and for seasons, and for days, and for
years.” 'The very first time that the term occurs in the Hebrew
text, after the history of the six days’ work, and of the rest of the
seventh, as if to furnish us with definite information regarding its
true import, we find it employed in a similar manner to that in
which we must understand it here ; for, in Gen. ii, 4, we have,
¢ These are the generations of the heavens and the carth, . the
day (beyom) that the Lord God made the carth and heavens.’
The use of the term in this indefinite sense is so common in the
Hebrew writings, that it would be a great labor to quote all the
passages in which it 1s found ; and we shall satisfy ourselves by
at present referring to Job xviti, 20, where it is put for the whole
period of a man’s life, ¢ They that come after him shall be aston-
ished at Ais day,” (yomu,) speaking of the life of the wicked ;
and Isalah xxx, 8, where it is put for all future tisue, * Now go
note 1t 1 a book, that it may be for the latter day (levom) for
ever and cver.’

We will hiere cite the following passages to the same intent,

1mke xvii, 24.—So also shall the son of man be in hisday.

John viii, 56.—Your father, Abraham, rejoiced to sec my day;
and he saw it and was glad.

2 Peter i1, S.—QOne day is with the Lord as a thousand years,
and a thousand years as one day.

Job xiv, 6.—"T'urn from him, that he may rest till he shall ac-
complish as an bireling his dav.

Iizekiel xxi, 25.—And thou profanc wicked prince of Israel,
whose day is come, when iiquity shall have an end.

Proverbs vi, 34.—For jealousy is the rage of a man; therefore
he will not spare in the day of vengeance.

“ It is quite obvions, from these examples, that the Mebrews used
the term (yom) to express long periods of time.  ‘T'he very con-
ditions of the history in this chapter, prove that it must be here
so understood.”
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“They who object to this interpretation of the tern: here, imme-
diately quote against it the reason added to the fourth command-
ment, ¢ For in six daysthe Lord made heaven and earth, the sca,
aud all that in them is, and rested the seventh day, wherefore the
Lord blessed the Sabbath-day and sanstified it.> T'his 1s, how-
ever, no more than a brief reference, and the terms of it must
therefore be strictly interpreted in accordance with those of the
detail to which the reference is made.'™*

“1t has been said that such an interpretatien goes to nullify the
reasens assiened for the sauctification of every seventh revolution
of the sun; but this does not follow. In point of fact, the cest
from the work of creation (we use this form of speech from the
example before us) did not enduare for oniy one revolution of the
sun, but has continued siuece the ercation of man; and we have
no grounds on which to establish even a conjecture of the time of
its coming to a close ; so that if we were urged to adopt a period
of twenty four hiours as the meaniug of vom, that the six days of
creation might hterally correspond with our six working days, we
should then f{ind the apparent disagreement, which, by this pro-
cesy, we would endeavor to avoid, transferred to our weekly pe-
riod of rest, and the rest from the work of creation.”

“1t will surely be readily allowed, that the sanctification of the
=abbatlt has respect to man and his duties; and since his Creator
has been made known to him, and the order of the six successive
cpochs i which the earth was rendered fit for his habitation ; if
we are o allow, what surely no veflecting mind will ever deny,
that it 1s his duty to reflect with gratitude on the blessing he has
received, and to maintain in his heart a sense of his dependence
upon, and respoasthility to lnm, who made the heavens and the
carth, and all that they contain, no method conld have been de-
vised better caleulated for preserving these feelinegs in constant
activity, than appointing some definite portion of time, returning
at short intervals, to be devoted to the eontemplations that awalken
them, nor any interval more appropriate than that which so di-
rectly recalls the order of the events ot the creation.”
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“ Since we have introduced the subject of the measure of onr
present day, we would offer an obscrvation regarding the work of
the fourth day, which includes the sun, moon and stars. Re-
specting the period of their creation, geology, {rom 1ts natnre,
gives us no precisely definite indications.  "The history regarding
them is from the 1dth to the 1Sth verses, and we wonld observe
of it, that the terms employed are such as do not absolutely 1m-
ply that these bodies were at this epoch first created, but admit
of the interpretation that their motions were then first made the
measures ol our present days and seasons.  We had found it al-
ready stated in the first verse, that the heavens and the earth
were created in the beginning, antecedently to the work of six
days, by which they were reduced to their present order, and the
carth was peopled with organized beings. It would seem an un-
warrantable interpretation to exclude the sun, moon and stars from
among the objects expressed by the general terms, the heavens
and the carth. It is the most obvious interpretation, that they
were then created, and were lighted up on the first day, but that
it was only durts the fourth epoch they were made, the greater
light to rule over the present day, and the lesser light to rule aver
the present night, and to be for signs, and for seasons, and for days
and years, according to the measures of time, which we now find
established by them. This part of the history, then, when inter-
preted in consistency with the first verse, ana without any vio-
lence to the terms, implies, (in the common language of men,
which, in all nutions, refers the diarnal and annuad revolutions of
the heavenly bodies to the motions of these bodies themselves,)
that the carth was, during this epocly, finally brought unto 1ts pres-
ent orbit.”

“'I'he work of the third epoch was the appearance of the dry
land, and the creation of the vegetable kingdom.”

In following Professor Jameson, we shall here omit his ertical
reniarks on the meaning of the Hebrew words in the origmal
history, of the carreciness of which Hebrew scholars will judge,
aml proceed at once to his conclusion, which is that 1t 1s very
probable the cryptogamous vegetation was the first created ; and
this corresponds sufliciently well with the presailing character of
the carliest plants. This is o remarkable epoch, when the waters
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were gathered together into one place, and the dry land began to
appear; or, in geological language, the first mountain top raised
its crest above the waters of thit shoreless ocean. Defore this
period, there could have been no terrestrial plants, for there was
ircither soil nor fixture. 1Internal fire, doubtless, lifted the emerg-
Ing islands and continents, while the desolation of the universal
waters began to be cheered by the verdure of plants, the beauty of
flowers, and the fragrance of fruits.  Not far from this period also,
as we learn from their fossilized remains, were created those early
anmmals, which being entirely immersed in the ocean, and destined
never to raise themselves above its surface, made no figure in the
drama of creation, and are thercfore passed over iu silence in the
brief roll-call of beings that were first called mto life.  In pro-
ceeding to those animals which are next announced, our author
arrives at some important conclusions that appear worthy of great
confidence.  Chnitting his eriticisms, as before, we give the results.,

The ereations of the fifth epoch are evidently not great whales,
as usually understood, but great reptiles : and the entire work of
the fifth day appears to have included things that rapidly muiu-
plied in the waters, great peptiles, Lirds, and winged insects, This
correspoinls wonderfully with the contents ot the rocks® belonging
to this period, the amimals being altogether oviparous, and none
of themn viviparous.

Lastly, in the sixth period, the terrestrial animals, mammalia
and man, are called mto being, and we know how well this agrees
with the contents of the upper strata, where alone {with a solitary
exeeption) viviparouy animals are found, and man no where ex-
cept at the surface,  "T'he following table of geological coinciden-
ces, drawn up by Professor Jameson, may need a few additions and
alterations to accommodate it ‘o more recent observations, but is
still mainly correct,
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* In our remiacks upor the suceessive rock formations, we have purposely omit.
ted any atlr on to s mstamorphie theory espoused by the Huttonian sehool,
ably illustrated by Mr. Lyell; and earried to an ineredible extreme by Prof. Keilhau
in his aceount of the rocks around Cluistiana, Norway, where, according o him,
granite pax<es, by insensible geadations, into slates replete with organie remaina,
His observations are very eurious, amd many of them orginal, but they will da-
niatid a very stnict eevision,——See Jumeson's Edinh. Jour, ol 3, pp. 30—=203,
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Table of Coincidenees between the Ovder of Events as deseribed in Genesis, and
that unfolded by Geological Investigation.
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void ; and darkness was up-{  ithose masses of watter which now counstitute our
on the tace of the deep; andj  highest mountains ;
the Spirit of God moved up-;
on the tace of the waters,
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0, 10, Appearance of thel  {the Earth, sect. 7.
dry land. o i___{ _
T l—-—l L‘rypi;g:uuuus plants in the coal strata.®— Ma-
! ny observers. *
[ ", Npeeies of the wost perlect developed ¢lass,

11, 12, 13, Creation oft the Dicotyledonous, already appear in the period of
shootinz plants, and of'seed-; 3 the secondary tormations, and the first lruces of
bearing herbs and trees, them can be shown in the oldest steata of the sec-
‘ondary formation ; while they uninterruptedly in-
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Vo oson's remarks on the ciectent Flora of the Larth.
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{lund ut the epoch in which the steatu of Jura were

21. T'he greation of grea O dlrrn:-ih:tl.-- Curicr's Ossem. Foss.
reptiles. b There was a period when the earth was peopled
by oviparous quadrupeds of the most appalling mag-
nitude.  Repules were the lords of creation,— Dr,
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* 1t would appear that the earlicst animals not named hy Moses were cotempo-
rary with, perhaps subsegient 1o, the first plants.—En.

§ Shells are found also o the earliest periods o the transition ; the Jura lime-
done is coeval with the chalk formation.  Fish are found below the coal, and in
the teansition rocks.  Tracks of birds and reptiles in new red sandstone, in Con-
necticut and Germany.—En,
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T'he following remiarks in illustration of this table as a sumn-
mary of the subject, are too interesting to he omitted,

*[u the above table we have not taken advantage of the distitie-
tion, which we conceive we have gone fir to prove is expressed
in the Hebrew text, between the eryptogamons and the other
classes of plants, but have set downt he whole vegetable kingdom
as forming only one element o the table. We shadl also alfow
that the Jth, Sthy, and 6th nmbers may be hable to be uter-
changed among  thenselves in respect of place, and shall binge
no argument upon them farther than what arises from the chr-
cumstance that they are all placed in one group. Yet, aftor these
abatements frotn the namber of particulars, the coleidenees here

shown between the order of the epochs of ercation assigned in
Cienesis, and that discovered by veolowy, are eadenlated to exeite
the decepest attention. Human seienee, in the probability of
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chances, as illustrated by La Place, has put us in possession of an
instrument for estimating their value ; and we feel amply entitled
to take advantage of it for that purpose, for no case could well
be pointed out where it would be more correctly applicable than
in this, where the coincidences assume a definitely successive
numerical form. We are entitled to adopt even the very language
of La Place, and to say, By subjecting the probability of these
coincidences to computation, it is found that there is more than
sixty thousand to one against the hypothesis that they are the
eflfect of chance.™

‘e ]t is thus then that the discoveries of geology, when more ma-
tured, instead of throwing suspicion on the truths of revelation,
as the first steps in them Jed some persons to maintain, have fur-
nished the most overpowering evidence in behalf of one branch
of these truths. 'The result of these discoveries has been in this
respect similar to those of the Chinese and ligyptian histories
and the Indian astronomy, but much more striking. Iminent
men had pledged their fame in setting up these histories, and that
astronomy, in opposition to the chronology of Genesis; but far-
ther and more careful inquiry into their true characters, discovered,
that when rightly understood, they only tended to confirm it.”?

“We are not afraid that we shall have herc quoted agamst us
the words of Bacon, ‘'Tanto magis hae vanitas inhibenda venit,
et coercenda, quia ex divinorum et humanorum, nale sana ad-
mixtione, non solum educitur, philosophia phantastica, sed etiam
religio haretica.” We have only endeavored to illustrate and
point out the consequences of the statement of Baron Cuvier,
‘that the order which the cosmogony of Moses assigns to the
different epochs of creation, is preciscly the same as that which
has been deduced from geological considerations.’ We have
been guilty of no improper mixing up of divine and human
things. We have examined the meaning of the terms in the
first chapter of Genesis, in consistency with the acknowledged
rules of criticism, and only by the light contained within itself|
or that thrown upon it by the other hooks m the same lan-
guage with which it is associated. 'The human science we
have not e:atmcted from any part of the Holy' Scnplnws, we
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have taken it simply as we find it in the works of eminent geol-
ogists. As the latter is not a philosophia phantastica, but a deeply
interesting science, constructed by that method of careful obser-
vation and cautious induction, which Bacoi1 was himself the first
te recommend ; so neither can the sense of the Scriptures present
to us a religio hieretica. If our science, thus constructed, and
our religion speak so obviously the same language, as we see they
do en oue important point, what else in the strictest application of
Bacon’s philosophy, can we deduce from the circumstance, but
that both are certainly true 37 .

“ It does not come under our present subject to discuss the his-
torical and moral evidences of the divine revelation of the Scrip-
tures ; but both are so fill, even to overflowing, and impose upon
us so many msuperable difliculties m the way of our being able
to account for the quality and consistency of these remarkable
books, excepting on the ground which has been all along assumed
by themselves, that they are of more than human origin, that in
estimating the accuracy of any part of the matters contained in
them, the fastidiousness of human science appears to be carried
to an unreasonable extent, not to take these evidences into calcu-
lation. Iu this country,* where for a long period we have had the
Scriptures in our hands as a popular book, they amonz us who
have been the most eminent for human learning and science, and
whose fame has been in every view the most unsullied, have been
so convinced by the force of these evidences, that they have in
aeneral been the most strenuous detenders of revelation.”

“Will not human seienee, then, condescend to borrow some light
to direet the steps of its own inquiries, from 2 record the accuracy
of which it has itself proved, and which is supported by other
proofs of the highest order? Or,y what should we say to the
illustrator of the relies of Pompeit and Herculaneum, who should
reject the light thrown on them by the letters of DPliny, authen-
ticated as these are by the existing remains of the buried cities,
as well as the historical evidence which is proper to themselves.”
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* Scotland, but the author's remark applies with equal force in this country —
L,

{ 'This argnment we attempted to itlustrate in the early part of the present dis
cussion.—Ln,
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RECAPITULATION.

The opinions of Professor Jameson illustrating the views of the
lamented Cuvier, being those that are satisfactory to ourseclves,
we have quoted them with few omissions.

We now proceed to remark, that we are aware, from much
communication on this subject with eminent biblical critics and
divines, how tenacious they are, in common with the less en-
lightened Christian world, of the common acceptation of the word
day. On pointsof verbal criticism we will not presume to speak
with great confidence, but from much consideration, aided by the
light both of criticism and geology, it does not appear to us ne-
cessary to limit the word day, in this account, to the period of
twenty four hours.

1. This word could have no definite application before the
present measure of a day and night was established by the insti-
tuted revolution of the earth on its axis, before an illuminated
sun, and this did not happen until the fourth period.

2. The word day, in accordance with the practice of all lan-
guages, 1s used even in this short history, in three senses: for
light as distinct from darkness, for the light and darkness of a
single terrestrial revolution, or a natural day; and, finally, for
time at large.

3. In the latter case then the account itself uses the word day
in the sense in which geology would choose to adopt it, that is,
for time or a period of time.

This latter fact appears to be overlooked or neglected by most
of those who have criticised the views of geologists, as Professor
Jameson justly remarks, ©with an unnecessary severity ;? but
we have a right to hold them to this case, which is exactly in
point, being presented precisely where we should wish to find it,
and we shall therefore regard it as proving our point; for in the
recapitulatory view of the creation in the beginning of the se-
cond chapter of Genesis, allusion is made to the whole work, in
the expression “in (he duy that the Lord God made the heavens
and the earth.”

4. 1f the canons of criticism require that one sense of the word
day should- be adopted and preserved throughout the whole ac-
count, how are we to understand this verse ? % These are the gen-
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erations of the heavens and the earth when they were created, in
the day that the Lord God made the hcavens and the earth.”
Which of the three senses shall we adopt? If the most com-
mon, then the whole work was performed not in six days, but in
one day—of twenty four hours in the popular sense ; but accord-
ing to the geological views the work was done in a sufficient time,
be it more or Iess. 'The canons of criticism were made by man,
and may therefore be crroncous, or at least they may be errone-
ously applied; the world was made by God, and if the history
in question were dictated by him, it cannot be inconsistent with
the facts.  Why then should we not prefer that sense of the word
used in the history itself, which is in harmony with the structure
of the globe! It is suid indeed by some critics, that the account
in the second chapter of Genesis is a different one from that in
the first ; but with this opinion the geologist, as such, can have
no conecern ; and since he finds both accounts mn a connected lhis-
tory, he receives them as one.

It is agreed on all hands, that the Hebrew word here used for
day, although frequently used for time, usually signified a period
of twenty four hours ; and the addition of morning and evening
is supposed to render it certain that, in the present case, thisis
the real sense and the only one that is admissible, especially as
this view is said to be supported by the peculiar genius of the
Hebrew Janguage.

But, in all languages, whenever the subject requires, it is usual
to preserve this allusion to morning and cvening, even when the
word day is used for time; thus, when for instance we speak of
the life of a man as Als day, in harmony with the rhetorical ficure
we speak also of the morning and the evening of life.

In all ages, countrics, and languages, as already remarked, this
sense of the word day is fully sanctioned, and it is frequently so
used in the Secriptures.* [ndeed, it might not be too much to
supposc that the arrangement by which the sun was to measure
time was not completed until the evening of the 4th day, and then
our difficnlties will be confined to one day, namely, the 5th. The
first three days, obviously, could not have had the present measure
of time applied to thcm, and their morning and evenmﬂ must lhew-
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" “fore have been figurative ; an arbitrary division of time, accommo-
.dated tothe advancing creation, and the work of arranging the crust

of the planet was so far finished by the evening of the 5th day, as
to fit it for the reception of terrestrial quadrupeds, which first ap-
peared on the 6th day, and finally, man was created, as would
appear, at the conclusion of the same day ; of course, the great
geological revolutions, beneath the bed of the ancient ocean, must
have been so far finished on the 3d day that the continents be-
gan to emerge, and thus dry land began to be provided not only
for vegetables, but for terrestrial uadrupeds and for man, neither
of which could, before this period, have existed on the carth.
All this was done betore the present measure of time was applied ;
we do not say before there was light, for elementary light was
“the first born of the creation,” nor ¢ven before the sun shone, but
before he was sct ¢ to rule over the day and over the night.”

In the usual mode of understanding the account, all the im-
mense deposits of coal, and of early vegetable ramains and ma-
rinc amimals, with their vast strata and mountains, the grand
mausoleums in which they lic entombed, must have heen made
within seventy two hours, for there was no dry land until the 3d
day, and consequently no terrestrial vegetabies; they appeared on
that day, aquatic animals on the Sth, and tand animals, with o,
on the 6th ; but the latter could not, as observed above, have
appeared until the continents had emerged.

According to the popular understanding, the transition snd se- -
condary mouniains with their coal beds, plants, and animals were
therefore formed, by physical laws, in two or three natural days,
which is incredible, because it is impossible.

We cannot conccive, therefore, that even the limitation of
morning and evening is decisive against the extension which we
would claim, and we are left at hberty to interpret the word day
in harmony with the facts of geology.

It is granted that Moses himselt’ probably understood the word
day according to the popular signification, and as regards the his-
tory in question, this sense is certainly the most obvious one to
every mind not informed as to the structure of the globe; even
those who are learned on other subjects, but ignorant of geology,
always adopt, in this case, the literal and obvious meaning. This
however proves nothing ; for the truths of astronomy are in ex-
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actly the samo situation.  Until the modorn nstronomy arose, no-.

ane, whether Teavned or unlearned, entertained o doubt that thd
carth is an extended pliun g that it stands on a firm foundation,
aver on pillas, and that avound it as a center, the san and starry
heavens and the azire cimopy, as a solid palpable firmament, re-
volve, while the waters of the heavens descemd through its win-
dows,
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rationad heine, to b Bieck s thonehins to Ins Creator by o day
wineh noteadly veeadls the creat act of epeation s and in merey as
i iy of vest feom Lahor Dol for T and Tor the amind races that

*Por an mbisrabbe viesw o the e enisaste tesew of7 s s hioe wong bl wlopt the
heht of setene e s o eands the frmeanent, the rarrsand the <ty Tt andd oeles.
tl.i‘ uin:lnw'. Illlt] Ill‘ll\ th ~arnne lillt rty Lo :;l'-*l-~;:\ N N L i - AANER I ER TR | u:i' L1t s
Am Joum ot Sewonmee amd Vs Vol oaav o THE s

' \\f!li'tl Illi‘ Iltl'nt-lll «% =01 lii‘ ASTEONNIsIEL Y AN Ly 1!1!1r1~|1tﬂl'1|, 1l W ttll Ilil' TLIREY

STHIRIL uplm-ﬂllfrll. mind the foilowpee o the - .|t|*i-_:*=u 1l Iltr'lllllllll'l‘ul at Hunw‘ 1N

12 ondy tawo Joheed amd <o s ot ey o s oo o th l'hlt“'-“]*h'- el Gialidoo, and

o the I'hllu--nphll lstneso 1Y B ahe arvrn € it |!h| nsttors o atline that

the wun s n the alcalbato Iy e -‘||hi|*‘ Atted worthiongt ;+lfllllliill*ill‘ ta H il

v it

ehad prapesatioan, fofee g connnl plalosophin o wegeos ey heeetieal ) hecanse g

I~ et axdy cotittary o My

“ T
' F".IHIF

oo cay that the carth s blhaeed an
thee b b ot thee wanld, e oo e abde - alea o topositioty absurd and pilse

1 hlrljlll‘ |;|1I|u:~;m|&llt : :ltl*l carts il o li I!ll‘-l|r';1ll-l|I\ Ul It'-l" UV o s AN llil Fd*-

S1HY o Lnth 7 RITRARIITE vadileny wope e A as ramgee el ooy bies htieeeos 1
pet to Gt Wheteapon Galid 1iten] pro e | {1y

th'lll‘. Qs el ol test thn lf’l‘\.”.‘ll‘:fﬂ.‘*, s rreve s wd b Pentr s, \\III"}I 'Ihp "‘“'-t“rh‘b' ”t'

the Cardinad "Teviewersaimd boquisitars bad diseovercd i bns writings, — Y s
Pstemate, 80 W Fd ol dop 0T

{ ﬁr;rl!ratj .
| 5



110

were to labor for him: it was a new dispensation, and although
the same word is applied both to this period and to those that pre-
- ceded, it does not appear to follow that the original periods were
then, as they are now, of the same length. As the first three
days that preceded the establishment of the relation between the
sun and the earth could have no measure of time in common with
our present experience, it appears to be no unwarrantable liberty
to suppose that they may have been of any length which the
subject matter may requnire, although those three days were also
verbally limited by morning and evening, and that at a period of
the creation when there could have been no morning and eve-
ning, in the sense in which those words are now used. 1t is very
remarkable that the seventh day is not limited at all, either by
morning or evening, like the other days, and although it must
have been actually limited as to its beginning, it does not appear
that as a day of rest and cessation from the work of creation it is
even vet ended, after nearly 6000 years; therefore as regards the
Supreme Being it has been already of that length, and we know
not when 1t will end.

The revolution of the earth on its axis in the presence of an
iluminated sun being necessary to constitute morting and eve-
ning, it must also revolve with the same degree of rapidity as now,
In order to constitute such a natural day, with its morning and
evening, as we at present enjoy. But as already suggested, the
sun not being ordained to rule the day until the tourth of those
periods, 1t is not certain that even after this epoch, those carly
revolutions of the earth on its axis were as rapid as now; for
these might cease altogethier, or be greatly increased in rapidity,
without affecting the planetary relations of the earth with the sun
and with the other members of the system.  The historian, as he
must employ some term for his divisions of time, naturally adopt-
ed one that he found in familiar nse, but 1t appears, both from the
subjeet matter to which it is applied, and from the use made of it
in this very history, that the word day 1s not in the present case
necessarily restricted to 1ts most cominon acceptation.

Is it asked whether Moses had any mental reservation, a double
sense for the word day-—one for the comunon people and one for
meh of science ; we answer that as it appears from his brief, siin-
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ple and merely optical statement, that he had no astronomical
knowledge beyond what was current among the Egyptians of that
day, so it is almost certain that he had no geological knowledge
beyond the order of time and events in the creation which his
history exhibits. It is very probable that fossil and entombed
organized remains and fragmentary rocks, and indecd most of the
facts which geology has developed, were unknown to him, that
he had observed little on this subject beyond the aunual sedi-
mentary deposits of the Nile, and that, as he told a story for man-
kind at large, he told it in the same spirit and with the same un-
derstanding with which it is commonly received.  This however
decides nothing more than in the case of all the sacred writers
who relate astronomical events, or who allude to astronomnceal ap-
pearances in the vulgar sense, which is in direct contradiction to
the actual state of facts in astronomy ; whereas geology contra-
dicts nothing contained in the Scripture account of the ereation ;
on the contrary, it confirins the order of time and events, and re-
quires only that the time should e sufliciently extended to render
it physically possible that the events should happen, without call-
ing in the aid of miracles in a case where natural successions are
sufficient to account for all the facts.

It mnay Le worthy of remark, that supposing that there are -
habitants at the poles of the carth, to them a day of light is six
months long, and a night of darkness is six mouths long, and the
day, made up of night and day, coversa year, and it is a day too,
limited by morning and ceening.

So at the polar circles there is once 1 every vear a continued
vision of the suu for 2.1 hours, aud once i the vear a continued
nicht of 24 hours; while every where within the polar cireles,
the days and the nights respectively are for six months, more than
24 hours loug, extending even, as we advance towards the poles,
through the time of many of our days and nights.  Ifow are these
people to understand the week of the creation, if limited to the
popular view entertained in countries hetween the polar cireles

In Mercury the dav is 213 hours long.
In Venus ‘o over 23 oo
I Mars ¢ 24h, 40m.
In Jupiter ¢ nearly 6 hours ¢
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In Saturn the day is over 10 hours long.
In our Moon ¥ a lunar month.

Thus it appears that the actual days of the planets differ con-
siderably, and that of the carth* differs remarkably at and within
the polar circles, as those in lower latitudes differ very much from
each other.

The result of all our inquiries, then, is this,

We find that the geological formations are in accordance with
the Mosaic account of the creation; but more time is required for
the necessary events of the creation than 1s consistent with the
common understanding of the days. 'The history thierefore 1s
true, but it must be understood so as to be consistent with itself
and with the facts.

It is agreed on all hands, that there may be time cnough for
the central rocks before the first day; we have already given our
reasont why we cannot throw back the creation of orgamzed be-
ings into the indefinite period that precedes the first day ; vege-
tables and animals are introduced in connection with the days and
not before, aud there is no rcason to suppose that there has been
a double creation or merely a new arrangement of fragiments and
ruins ; therefore it the days be regarded as periods of time, so as
to allow room for the events assigned to them, relating to organic
beings, and to the masses in which they are entombed, all ditli-
culty 1s removed.

On the contrary, if they are restricted to the usual popular
sense, it is not physically possible that the events should have
happened within the time assigned ; but they did happen, and as
there was no call for miracles in eases where natural operations
alone were suflicient, there can be no doubt that suflicient time
was allowed.

It is scarcely necessary to remark, that when the order and ar-
rangement of ereation was f{ully finished, and man appeared on the
carth, the measures of time were, without doubt, finally estab-
lished the same as now, and therefore we are not at liberty, as
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* An eminent hiblieal critic and Hebraist, now in Europe, onc~ remarked to me,
when epeaking of the word day as¢ used in the first chapter of Geneasis, that the use
of the word in the three first daye was snere costume, (msnner,) and it so in those
cazes, whi, added he, imay they not be so considered in all ?
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there 1s clearly no oceasion, to regard them in any other than the
usually accepted sensc.

It is no valid objection to the supposition of more time than is
commonly allotted to the week of the creation, that there were
no human beings to be spectators of the work. Iven upon the
popular view they were exciaded, because the human race did
not appear until the very last act of the creation. llad they,
however, been co-existent, they would scarcely have understeod
what was passing, as most of the geological fucts were veiled by
the ocean.  But there were not wanting spectators; God, and
angelic beings, far superior in ntelligence and digmty to man,
looked on, while in the beantiful and highly figurative language
of the Scriptures—* the morning stars sang together, and all the
sons of Gzod shouted for joy.”"™

Before closing these remarks, we will respectfully submit a few
siiggestions for the consideration of two very different deseriptions
of persons, namely, those who deny, and those who defend, the
trath of the Mosaic history.

"T'o the foriner class, so far as they are geologists, we will soy,
that, i relation to geology, any attempt to disprove the truth or
genuineness of the Pentatench, and of Genesis in particnlar, 1s
wholly superfluous, and (uite aside from any question that ean,
in this aze, be at issne between geologists,  No veologist, at the
present day, erects any systetnupon the basis of Seripture history,
or any ather history.  Still, historical coincidences with natural
phenomena have always been regarded as tnteresting, because
they are mutuadly adjuvant and confirmatory.  "Fhe letter of
Pliny, desenbing the death of his uncle. would have been true,
althongh Hereulaneum and Pompeii hid never been discovered ;
and it wonld have been true that those towns were overwhehmed
by a voleanie eruption. altheuzh the letter of Pliny had never
been wriften; or betng wiitten. ir it iad been false as to the main
fitct of the death of the elder Pliny, or of their having been an
eruption at the time assiened in that writing, - But an authentic
letter exists deseribing the event, and as it cotneides with the
facts revealed by the discovery ol the buned cities, conviction
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* Tuthis SIHNMArY we hiave found 1 NECeRSATY o repeal some rewarks i a new
CONNEYIONG,
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flashes upon every mind, and the unexpected and beautiful co-
incidence, like many of those that add strength to the evidence
in support of the sacred volume, affords one of those firm points
of reliance upon which our confidence reposes with delight. Now
if there is not suflicient proof in the appearance of the carth, that
it was for a long time covered by water, and that the waters de-
posited, i the then forming strata and 1mountains, those organic
boedies, of aquatic origin, which we find entombed in them, then
no geologist of the present day would, in that character, on the
authority of the first chapter of Genesis alonie, assume the fact of
terrene submersion, as the basis of his recasoning and as the foun-
dation of a geological system.

In the smne manner, if he find on the face of the earth no proofs
of diluvial devastation ; if there be nothing o evince, that nighty
rushing waters have torn up and transported to a distance the
movable materials of the surface ; then, as a geologist, he will
never assume the Mosaic account of the deluge as the basis of a
system of diluvial agency, any more than he will build similar
coticlusions upon the poutry, fables, and mythology, or even upon
the history, of the ancients.  But it he discover proofs, and those
too, generally admitted by well instrmceted geologists, of hoth the
stupendous events nauncd above, or of a succession and diversity
of such events, suflicient, on the whole, to mark the entire carth
by the effects appropriate to eacli; if then he finds a history of
high antiquity, and generally revered wherever known, describ)-
ing such a state of” things as the condition of’ the pluanet reveals,
what rule of science or of philosophy can debar Lun from bringing
the two into comparison, for mutaal iHustration, as is always done
in the case of other antiquities.  Why should any one ohject to
his applying the terms of the history. as he understands them, and
then measuring the phenomena by theny, and them by the phe-
nomena? I they agree, surely, it is reasonable that conviction
should receive angmented strength m his mimd. Should they,
however, disagree, the phenomena, it correetly observed and ecor-
rectly reported, will still be true, and the ereditof the history will,
of course, be impaired.  Should, moreover, the genutheness or
anthenticity of the history be disproved, from other sources than
the phenemena, the latter will still ramain in all the obstinacy of
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immutable fact, which history may indeed illustrate, but cannot,
on the contrary, disprove. 1{ the history, on the other hand, he
confirmed by the natural phenomena, it has then received the
greatest confirmation possible, and may well exult in s¢ powerfur
an ally.

Should it, in the case of the Pentatench, be proved even, that
thcre was never any such person as Moses, or that the books that
pass muder s name were written by others, or that they are comn-
pilations of ancient and vague traditions, or even of reputed or
real fables, this would not, in the least, aftect the system of geo-
locical truth that has been erected by an nple course of investiza-
tion and induetion.  But, as long as the Mosaie history is adiiitted
to be both epnine and frue. any geologist who receives the his-
tory in that character, nsty, with strict historical and phitosophical
propriety, illustrate the hastory by geology, and compare geology
with the history.

"'This he will do merely on the ground of hnstorical and geolo-
gical coincidence, and without drawing for the support of his sci-
entific views upon any portion of his moral fecling, towards a
work which. as an individual, he may revere a8 a eommunication
from his Maker, for prrposes far more inportant than the estab-
lhishmenit of physical truth,

"T'o personal impntations on his monives, his seienee or Ins skall,
or on those of eminent phitosophiers with whom lie has the honor
to think and o aet, while he feaves the ease, wath the grand n-
quest of the learned, the candid and the wise, he will reply 15 no
other nimner than by expressinge the hope that powertul and cul-
tivated, but wnbeliceing winds, minds ceufiding implicitly in
physical, bt seeplical with respect to maoral trutlt, may be influ-
enced to see the harmony of «ll fruth, whether historical, moral
or whysical, and 1o remember that man s after all his arquire-
ments in knowledge, a0 beinge, so dackly wise, although rudely
areat, that he is constintly i danger of error. ervor against whicly
he shonld the maore studionsty guard whep the physical subjeets
which may be the objeets of his study have also a Ingh moral
relation.  While, therefore, in geology, as well as in other scien-
ces, we {ully approve, and follow the course of ngid induction—
(the only safe and truly philosophiteal process of investigation, and
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solid basis of physical truth,) we hold it to be entircly proper in
a scientific view, to avail ourselves of every apposite historical
fact, from whatever credible source it may be derived. indeed,
1no geologist hesitates to cite history, travels, personal narrative,
and even poetry and tradition, in confirmation or illustration of
earthquakes, floods, or voleanic eruptions; of the rising or sinking
of islands; of alluvial increase or destruction ; of ruptures of the
barricrs of lakes ; of irsuptions of the sea—or whatever other fact
mav be the subject of his investigation. Why then should the
Scripture history form the only exception among historical au-
thorities?

Having made these suggestions to those geologists who are not
believers in divine revelation, we will now address a few remarks
to believers who are not geologists.

'The subject belore us is not one which can be advantageously
discussed with the people at large. A wide range of facts, a
familiarity with phvsical science, and an extensive course of 1n-
duction, are necessary to the satisfuctory exhibition of geological
truths, and especially to establish their connexion and harmony
with the Mosaic history. It is a subject exclusively for the
learned, or at least for the studious and the reflecting: but as
regards their own mental tfurniture, it can no longer be neglected
with safety, by those whose provinee it is to ilinsteate and defend
the saered writings, The crude, vague, unskilful, and unlearned
manuer, in which it has been too often treated, when treated at
all, by those who are, to a great extent, ignorant of the structure
of the globe, or who have never studied it with any etlicient
attention, can communicate only pain to those friends of the
Bible, who are perfectly satisfied, after full examination, that the
relation of geology to sacred history, is now as little understood
by many theologians, and biblical critics, as astronomy was in the
time of Cualileo.

Non tali aurtlio, non defensoribus istis, tempus coet !

There is but one remedy ; theologians must study geology, or
if they will not, or from peculiar circumstances, cannot do i, they
ust be satisfied to receive its demonstrated truths from those who
have learned them in the most eflectual way, not only in the cab-
inct, but abroad on the face of nature, and in her deep recesses.
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They will then be convinced that geology is not an cnemy, but
an ally of revealed religion ; that the subject is not to be mastered
by mere verbal criticism; that faithful study must be applied
to facts, as well as to words, and that there is, at most, only an
apparent incongruity, an incongruity which vanishes before in-
vestigation,

"T’he mode in which the subject isnow treated, or rather neglect-
ed or spurned by many theologians and eritics, (not by all, for there
are honorabie exceptions, ) is not safe, as reyards its bearing on the
minds of youth. If they go forth into the world in the stillhess of
the letter, and without the knowledge or proper application of the
facts, it is impossible that they should sustain themselves against
those wha, with great knowledge, and no reverenee, may too pow-
erfully assail what they cannot defend.  In the pulpit, however,
aeology can be bhut very imperfectly explained, even by him who
understands it ; for it is nnpossible that he should there, intelligi-
bly and adequately exhibit his proofs; they rest on a multitude
of facts unknown to a common audience; and they are too far
dependent on specimens, scetions and other graphical illustrations,
to be understood in such circumstances, especially by those who
have enjoyed no mental preparation in kindred scicnees, and in
courses of inductive reasoning.  Since the subject has no other
contexion with our faith as Christians, than so far as it affects the
credibility of the early Seripture history, it is therefore wise, as
to the literal sense of the days, not to disturh the early and ha-
bitnal impressions of the cominon people, or even of the enlight-
cned, who are ignorant of zeology.  Any discussion before such
audiences, and in such circumstances, will be misunderstood, or
not nunderstond at all, and will only prejudice the reputation of
the speaker without benefiting the hearer.

This, however, dees not excuse the theologian from being fully
prepared to nieet the subject in other places, and in situations
where it will be foreed upon his attention. It is @ part of the
panoply of truth, inacloeh he shordd be fully clad, althongh he
nmiay rarely draw his bow, and perhaps never let fly an arrow from
his appropriate watchtower,

Az the case now stands, with respect to most theologians in
this country, the geological arguments in support of the Mosaic

16
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history, although powerful and econvincing, are unknown and
neglected, or they are denied, slighted and avoided ; and of course
they can be, and they actually are, by some {ew geologists, turti-
ed, with too much success, against the sacred records ; it remains
with the defenders of those records to say, whether the purloined
weapons shall be returned to the armory wheuce they were stolen,
and {rom which they may be again drawn torth for eflicient use
in support of the cause of truth.

Theologians who were trained bejore geology was understood,
and before it was possible to acquire, in our scminaries, an ade-
cquate knowledge of its elementary truths, are not included 'in-
these remarks, and we arc happy to obscrve the increasing atten-
tion which 1s paid to the subject by some students in the sacred
sclence.

After a long course of careful study on this subject, the study
of the earth in mines ard mountains, as well as in books and
cabinets, we fee: it our duty to declare. that this. ;ﬂdblc scienee
merits not the negleet with which it is frequently . treated, nor
the repreaches and hostility with which it is too often assaiied.
This moda of treatment will not destroy the facts, or for a mo-
ment retard the progress of truth. WWere the thunders of the.
Vatican® now levelled at geolozy, as they were swe conturies ago
at astronomy and some of its carly cultivators, it would no more
avail than it then did. The march of truih is onward, and on-
ward it will go. Denunciation, neglect or sticers, will not arrest
its course, nor can ignorance or misrepresentation long hold it in
dishonor. The Christian world must and will admit its estab-
lished truths, and these truths teachers must learn, or their pupils
will leave them in the darkness whi¢h some appear to covet.

Kind communications and instructions will remove the doubts

and fears of those who are anxious lest old foundations of faith
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* The Vatican stands acquiited an the present occasion, for it is a curlous fact,
both in morals and science, that the lectures of the Rev, Dr. Nicholas Wikeman,
of the Catholic church, Principal of the English College, and Profrssor of the
University of Rome, recently delivered in Romne tselfy under the very eye i not
the listening ear of the Pontifl, contain a view of the connexion of geology with
the Seripture history, so tru'y catholic, and in the main, sa just in scicnre, that it
may well gratify a Christian geologist, and reprove many Protestant divines,
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should be disturbed, and they wil perecive that the building does
not totter to its fall, but that new buttresses and props have fixed
i, more tirmly than ever, on an inunovable basis of physical as
well as moral demon tadion,

These suzgestions have heen made with the sineere and carns
est hope ol doing good, especially to those who greatly negleet a
sitlpect of high interest, which it mueh concerns them to know ™
But it will be no new ease, should a medintor hetween hostile
ariies [uil to coneilinte cither party, and ouly provoke the artil-
lery of both; nor would it create cither surprise or displeasure,
should the writer of thege remarks he rezarded as an intruder on
conseerated cround.  ‘Taas ground, dowever, he eonsiders as
commotnt to all the {riends ot trath, and among geologists there
are not atew who recard the Seriptures with quite as high an
aiterest as physiead seience, and who are anxious to prove, that
where others discover only discord, there is a prineiple of hau-
mony, which a skilful hand may draw forth, in tones delightful
te il who have an ear to percerve and relish € the universal har-
arenies of nature.”
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“ Ttas perhaps not amproper to mention, that an cnnoent 11cheeran and ibliead
geliolin o wha had beew tesined upom the commnn optitons w heehe he had eherished
for ey svears, ol hinl nover donbted e covrectness, was entirely convineed
e 1 hearme o conrse of gootoreal Teetores, I’HN} HITSEI IS b -[u'r"lllll*n-i sind e
TS Wt erecst eandor e lome 0 coume out the neat sesson, 12037, 1o ;:-ﬂulu‘:
cotr=¢ of lectures on the sobpoet o the ereation, and 1o the some e, (g of
the Fiankbn TLall ot New Thaven) avowing his convieoan of the wwuth of our
goologiral views, ully vodicated the exteason of yee =canred by geology
cyven in the :].1}‘4 themeaehves, o< well as i the anteeedens ot tond,

Secoabso o ory abdbe and o eandul disctscion oF this aebyeet G the comment of
Prot. Bosh, Lite o the New York Pooversarv s om thie ook of Genesis. We haz.
ard nothome i predr-ang many conversions on thes controy erted subyeet, and ulu.
tately pertect harmmons between Chnstian geologists and Chrstinn teachoers,

The view talon by 't ik correspoands, =absantadive with that sastained

by Dr. Murdack, munelys that the Bang periods of the ereatton ealled days, may
have been made up ol many chorterday <0 eacli husomg = orine and evening.
We are inono degree annions as o the mode o whic b envtes meay farnish an ex-
phlﬂilliﬂll colysts=te ! \'-"llh the ‘t'l"ll'IH'-‘ih‘ s te o of lluu-. {Hron ilii‘{l the e he =S8,
crated with the aneeessive creanions amd wssibization of the oeeanie bemgs wineds
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