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Horacr recommends that an author should take
nine years to weigh and reconsider the subject-
matter of his work; and no doubt, in gencral, the
advme would be sound, if a man could only make
sure of living so long. We have even gone
beyond the term assigned, and yet are modest
enough to believe that a longer time would have
added materially to the value of our labours,
Some, perhaps, may cven deem it matter of regret
that the work was not postponed sine die; but
from them we beg leave to differ »—No man, how-
ever dim and imperfect it may be, having a right
to hide his light under g bushel; but, on the
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contrary, in all matters where truth is the object
at stake, he is bound, both by his duty to God and
to his fellow men, to make that light apparent,
leaving it to the judgment of others to accept or
reject his doctrines.

“ Systems approach perfection by degrees: and
he who produces one, facilitates the production of
a better. He also who makes the first attempt is
not to be envied: since all are as ready to censure
its defects, as they are able to see what the author
himself points out, choosing to forget that he has
done so, while ignorant or neglectful of what has
been done and what overcome. The traveller
over a solid road knows nothing of the toil that
first laid it on the quaking morass, and as little
docs he care; while he is enraged at the casual
rut. But though such a system should teach
nothing, it would be valuable by the display of its
own defects. No chasm can be filled till it is
known: while thus are errors and blanks classed
with the nearest truths, so as to indicate the way
by which they are to be corrected and supplied.
All sciences commence with error; and he who

waits for the hour of perfection, suppressing what

PREFACE. vii

he knows, because too proud or too timid to con-
fess a pardonable ignorance, is the Syonasruse Who
will not enter the water till he can swim. Nor
will the day of truth ever arrive, if they who can
add to the stock of knowledge confine it within
themselves.”*

The foundation of the present work was laid
in 1837, when the author first had an opportunity
of perusing Dr. Buckland’s Brid‘gewater Treatise
a work which, while it cannot be too highly comz
mended for all that relates to the description of
fossil organic remains, is, as a theory, next to
useless. Impressed with this idea, yet convinced
that Geology and Scripture were capable of being
reconciled ; and bearing in mind that in 1834 thz
Council of the Royal Society had invited co’ntri-
butions towards a system of geological chronology.
founded on the examination of fossil remains :n(i
their attendant phenomena,” the author commenced
the task, which he has here brought to a close
How that task has been performed, it is for the;

reader to decide,—but an- apology may perhaps be

* MacCulloch’s System of Geology—Preface.
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due for those imperfections of style and inelegan-
cies of language, which no doubt abound, and which
the “ rough and ready” mode of military life in
India is ill calculated to correct. Neve’rtligless, as
truth, whether clad in the vhomely language of the
labouring man, or arrayed in the high sounding
jargon of modern science, must still be truth, the
author ventures now to submit his book to the

judgment and indulgence of a discerning public.
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GEOLOGY AND SCRIPTURE RECONCILED.

CHAPTER 1.

Firsure or THE EAR.TH; PRIMEVAL STATE OF FLUIDILY ;
HEAVY MATTER COLLECTED AT THE CENTRE ; NEBULAR
HYPOTHESIS REFUTED ; AQUEOUS ORIGIN OF THE EARTH.

IT has been ascertained from the facts disclosed by
Astronomical research, that the Earth we inhabit is
of an oblate spheroidal form; or such a figure as
any fluid body would assume if possessed of rotatory
motion in space. It has moreover been determined
that our planet not only possesses a spheroidal form,
but also, that it actually does revolve in space, from
whence we are again at liberty, from inductive rea-
soning, to infer, that when the rotatory impulse was
B
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first imparted to the material atoms of which the
planet is composed, those atoms were in a fluid or
yielding condition. It has been farther ascertain-
ed, that if rotatory movement be imparted to fluid
matter, the mechanical action thus engendered will
have the effect of causing all the heavier particles
to collect around the centre, where they will arrange
themselves in obedience to the laws of gravitation
and attraction, around the true centre of gravity,
“at which all the weight of a mass might be collect-
ed without disturbing the equilibrium of any system
of which the mass forms a part.”*

Experiments upon the mean density of the
Earth have proved that the centre, or internal
portion, is composed of some dense and weighty
substances, and thus we are again authorised, by
direct experiments, to infer, that those central parts
are composed of the heavy particles which the
mechanical movement threw down towards the
centre, when the materials of which the now solid
matter consists, were in a fluid state, and that they
were precipitated or collected according to the laws
of gravity and attraction after rotatory impulse had
been imparted to the yielding mass.

Now this fluid condition of the Earth’s material
elements, must have originated either from the
operation of intense heat, or through the agency of

* Penny Cyclopzdia—Centre of Gravity.
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water; the one causing fusion; the other, a state
of solution and suspension. If heat were the agent
employed, as appears to be most generally believed,
the material elements of the Earth must have been
originally in a nebular state, and then, as the heat
decreased by radiation into space, those materials
must have gradually cooled down to a state of
fluidity, from which again they would have passed,
as the mass underwent refrigeration, to a semi-solid,
and lastly to a solid state.

This theory was thought to derive great support,
amounting almost to positive certainty, from the
fact that there exist in space, many apparently
nebulous bodies, which were asserted to exhibit
various stages of the cooling or condensing process;
but these asserted proofs have, of late years, been
somewhat rudely shaken, if not altogether invali-
dated, by the unexpected results produced by Lord
Rosse’s gigantic telescope, by which many of the
hitherto supposed nebuls have been proved to be
nothing more than clusters of stars, the true nature
of which, from the great distance at which they
occur, had not been ascertainable by the power of
the instruments hitherto employed. It is true, that
many still exist, which even this powerful instru-
ment cannot resolve, but from the results already
obtained, there naturally arises a disposition to
believe that these, like the less remote bodies, are
only waiting for an accession of space-penetrating
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power in our telescopes, in order to be resolved
likewise. On the 5th of March 1845, these sup-
posed nebulee were observed by Lord Rosse, Dr.
Robinson, and Sir J. South, the latter of whom in
a letter addressed to “ The Times” newspaper of
the 1st of April, thus writes;—* most of them were,
for the first time since their creation, seen by us in
groups or clusters of stars; whilst some, at least
to my eyes, showed no such resolution.”—* The
most, popularly known nebule observed this night,
were the ring nebule in the Canes Venatici, or the
51st of Messier’s catalogue, which was resolved into
stars with a magnifying power of 548; and the
94th of Messier, which is in the same constellation,
and which was resolved into a large globular cluster
of stars, not much unlike the well known cluster
in Hercules, called also 13th Messier.” “ On
subsequent nights, observations of other nebulea,
amounting to some thirty or more, removed most of
them from the list of nebule, where they had long
figured, Zo that of clusters; whilst some of these
latter, but more especially 5th Messier, exhibited a
sidereal picture in the telescope, such as man had
never seen, and which for its magnificence, baffles
all description.”

The resolution of a part of these supposed nebule
into clusters of stars, appears * decidedly fatal to
the conclusion that any such thing exists at all, as
the condition of matter properly termed nebulous,

GEOLOGY AND SCRIPTURE RECONCILED. 5

upon the hypothesis of which the theory before us
is entirely based. If a succession of like effects is
found to follow a succession of like operations,
there is no argument more conclusive than that the
repetition of the same operation, differing only in
the scale of magnitude, would, if it were tried,
exhibit a repetition of the same effects. If upon a
succession of trials, with instruments of different
capacity, a succession of so called nebule are disco-
vered, and upon each occasion the nebulous result
of the previous trial be shown to be a delusion,
by the more perfect scrutiny of that which suc-
ceeds, are we not justified in concluding, or rather,
would we be justified in no¢ concluding, that, had
we an instrument as much exceeding in power the
best now existing, by which the newest examples
of the phenomena in question have been revealed,
as that surpasses all that have gone before, we
should discover that these also are but delusive
appearances like the rest,—that, in fact, there is no
such thing in nature as a nebula at all? And
thus the whole theory of nebulous diffusion falls to
the ground; for apart from this, there is not any
thing that can reasonably be referred to as evine-
ing a testimony of such a statc of things having
ever prevailed.”*

* Mason’s Creation by the Immediate Agency of God, as opposed
to Creation by Natural Law, p. 35.
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The probability of this nebulous condition has
been well combatted by Professor Whewell, whose
arguments all tend forcibly to show that no such
state could ever have existed, for we are compelled,
as he justly observes, to suppose that it in like
manner was educed from a still prior state of
things; and this again must have been the result of
a condition prior still. “Nor is it possible for us to
find in the tenects of the nebular hypothesis any
resting place or satisfaction for the mind;” “the
nebular hypothesis”—he continues,—* refers us for
the Solar system, to a Sun surrounded with an At-
mosphere of enormously elevated temperature, re-
volving and cooling. But as we ascend to a still
earlier period, what state of things are we to sup-
pose? a still higher temperature, a still more dif-
fused atmosphere. Laplace conceives that in its
pristine state, the Sun consisted in a diffused lumi-
nosity so as to resemble those nebule among the
fixed stars, which are seen by the aid of the teles-
cope, and which exhibit a nucleus, more or less bril-
liant, surrounded by a cloudy brightness. This an-

terior state was itself preceded by other states in

which the nebulous matter was more and more
diffuse, the nucleus being less and less luminous.”
“We arrive,” Laplace says, “in this manner at a
nebulosity so diffuse, that its existence could
scarcely be suspected.”*

* Bridgewater Treatise—Astronomy, p. 185,
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What then, we may ask, would be the conse-
quence of this nebulosity if carried back, as Laplace
supposes, to the extremest point of tenuity which it
is possible to conceive, or for matter to arrive at?
It has been urged that, “if all the matter existing
in the Sun, planets and satellites, were expanded
to, and even beyond the orbit of Uranus, the
whole mass would still be but a speck in the
Universe.”* This is no doubt perfectly true, but
the argument cannot be restricted merely to the
space which the Solar system might occupy, if
reduced to a gaseous state, but must embrace, like-
wise, all those countless systems which lie scattered
through the heavens, even beyond the reach of our
most powerful instruments, for the cooling and
condensing of our system into Sun and planets, is
but one step only in the process of refrigeration;
so that there must have been a time when every
existing system, far or near, was in that gaseous
state which the nebular hypothesis requires. What
then, we repeat, would be the consequence of this
nebulosity, if carried back to the extremest point
of tenuity which matter could arrive at? Is it not
evident that the intensity of heat necessary to
produce this extreme state, must, at some former
period, have pervaded all space? How then, did
refrigeration commence?

* Dela Beche’s Theoretieal Geology, p. 26.
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Refrigeration is known to be the result of a
decrease of temperature, caused by radiation from
a heated body into a cooler medium ; but what
became of the fluid heat of the nebulous matter,
when all space was already occupied by the most
intense heat that could possibly be produced? The
supposition that such nebulous matter could ever
have existed, is thus seen to involve a manifest
and utter impossibility, for, if all space was occu-
pied by matter in the extremest state of tenuity,
there was evidently no unoccupied region into
which the radiating heat could have found its way,
and consequently an equilibrium having been esta-
blished, refrigeration could never have had
beginning !

It has been surmised that the cooling of the
fluid earth, would gradually have produced a crust
of rocky matter around an internal heated mass,
and that, as refrigeration still proceeded, cracks
and fissures, and depressions in the external coat-
ing, must have ensued from contraction.* Now
this crust, from the circumstances under which it
was produced, would, in all probability, have been
analogous to granite, and the still highly heated,
though gradually cooling internal mass, to the true
volcanic rocks. The depression of any portion
of the granitic crust, consequent on contraction,

* Ansted’s Ancient World, passim.,
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would therefore seem capable only of giving rise
to great irregularities of surface, totally unac-
companied by any of those remarkable pheno-
mena which are now held to be indicative of vio-
lent disruption and elevation,—for the subsidence
of any part must have been as slow and gradual as
the refrigeration which gave rise to it, and conse-
quently, there could have been no sudden ejection
of fluid matter consequent on the pressure of the
sinking granite. Such a theory is therefore in
direct opposition to facts, for it is found that
granite has itself been traversed by dykes and veins
of other rocks in a state of fusion, and that it has
been ELEVATED to its present towering position, not
by the depression of other portions of its own mass,
but by the struggles of the internal heated matter
to force a passage to the surface.

But judging from analogy, it would seem to be a
necessary condition, that if the iineral substance
of the globe had been reduced from a state of
fusion, it would have cooled down into a solid mass
of crystalline rock, exhibiting no trace of stratifi-
cation, as is well known to be the case with
granite,—a rock which, because it is crystalline
and amorphous, is considered to be of igneous
origin.  Yet, although granite is unstratified, we
find that those other rocks which we term primary,
are not all amorphous, but on the contrary, that
they possess a true and well marked stratification.

c
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Now the stratified arrangement of mineral matter,
is supposed, when we contemplate the secondary
and tertiary formations, to denote precipitation or
deposition from tranquil waters, and we know, in
fact, of no other agent that could produce this
effect; consequently, we are bound in consistency
and reason to refer the stratification apparent in
some primary rocks, to the agency of water like-
wise. We may perhaps be told, that the amor-
phous granite, is the original crust cooled down
from the nebular state, and that the stratified
primary formations subsequently derived their ori-
gin from the waters which are supposed to have
been held in a state of vapour, and that, as these
became condensed into seas by the gradual refri-
geration of the revolving mass, a precipitation
of earthy matter took place, and thus produced
the primary stratified rocks around the unstra-
tified granite. Such a supposition, however, would
not be at all more tenable than any other part
of the theory, for it must be remembered that
even had aqueous vapours existed during the
nebular period, those vapours could not have held
mineral matter either in suspension or solution,
and, therefore, that if they became condensed
into waters by the refrigeration of the globe,
such waters would still have been pure, and
would have contained nothing from which deposits
could have been produced, because we know it to

‘_:* T
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be a law pertaining to evaporation, that while the
vapour rises pure into the atmosphere, the mineral
substances with which it was previously combined,
are by this process disengaged from it. Conse-
quently, the condensation of such vapours, or even
the combination of the gases which enter into their
composition, would have produced a sea of pure
Jresh water ;—whence then were the saline proper-
ties of the ocean derived?

The stratification of primary rocks did not then
originate in the deposition of mineral matter from
condensed vapours.

But again it may be urged, that the constant
abrading powers of the primeval ocean, caused the
materials of the stratified primary rocks to be
worn off the granitic crust that formed the outer
portion of the cooling globe, and that, subsequent-
ly, the deposition of such matter gave origin to
stratification. To this view it may be satisfacto-
rily objected, that the only deposits which are
now produced, are those which result from the
action of the elements upon the dry land. The
alluvial particles thus obtained are carried along
by the rivers,—to be again deposited in the tran-
quil waters of the sea. We know, in fact, of no
sedimentary or mechanical deposits that are taking
place, except such as are formed from the abrading
influence of the elements upon our coasts, for in
the depths of ocean, where all is still, and no land
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is thus exposed to waste, there is no evidence of
the existence of deposits peculiar to such situa-
tions; and we judge from the appearance of the
land upraised, that it has been formed in times
past, by the very same process as that which is
now going on before our eyes. Alluvial matter is
produced by the agitation of waters, and the alter-
nations of heat and cold; but does this variation,
which is apparent on the surface, and which is
induced by winds and other causes, extend to the
depths of the ocean? Clearly not; such agitations
are merely superficial ; and while the elevated land
is exposed to the destructive powers of the ocean’s
surface, of winds, rain, heat and cold, the depth or
bottom of that ocean, remains for ever quiet and
undisturbed by such causes. At the time, then,
when the supposed granitic nucleus was submerg-
ed, there could have been no mechanical deposits,
because the land had not as yet been raised above
the surface of the waters; and, consequently, there
could have been no rivers to carry down alluvium,
nor action of the tides and elements upon the
coasts. Even then if it could be conceded that the
amorphous granite is the original mineral matter
cooled down from nebular fusion,—it would still
remain to be seen how the stratified rocks of the
same system were formed around it, for it is quite
evident that at the timé when the granite cooled
down and became surrounded by waters, there was

GEOLOGY AND SCRIPTURE RECONCILED. 13

no vestige of dry land from which the materials of
the stratified rocks could have been derived. The
stratified primary rocks have, therefore, not been
composed of fragments worn down from the
pre-existing granites. Indeed the very fact that
granite is acknowledged to be of plutonic, or
igneous origin, and is found associated not only
with primary, but also with secondary rocks, caus-
ing great disruption and disturbance of the strata
wherever it occurs, seems to furnish sufficient
proof that it did not result from the refrigeration
of matter originally in a nebular state, but is
rather due to causes which are perhaps in constant
operation still, although only occasionally suffici-
ently excited to cause disturbance on the surface
of the Earth; but be those causes what they may,
it is abundantly evident, since granite is found to
have disturbed at widely different periods, all the
stratified formations superimposed upon it, that
they have been violently active more than once
since the time when, according to the theory of
refrigeration, that rock was formed as the nucleus
of the Earth; and, consequently, that it should be
regarded as the result of the action of intense heat
exerted upon some deep seated mineral substances,
rather than of the refrigeration of the primeval
elements of the Earth.

Such view would appear moreover to be con-
firmed by the fact that veins of granite, and even
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of rocks scated bencath it, arve sent up from un-
known depths through the superior primary forma-
tions of gneiss, mica-slate, &c., thereby seeming to
prove that those formations were at least deposited
before the fusion of the granite took place. It
would likewise appear that the stratified primary
rocks were not composed of granitic debris, how-
ever similar their constituents may be,—from there
being an occasional and almost imperceptible pass-
age from the one into the other rock, a fact which
tends to show that the change was extremely slow
and gradual,—or rather perhaps that the whole
primary series, both stratified and amorphous, was
first gradually accumulated and then subjected to
the action of an intense central heat, which while
it fused the lowest portion of the mass, and thereby
destroyed all traces of its original form and appear-
ance, merely tended to consolidate and crystallize
the superior portion without altering its stratifica-
tion. This would at once account both for the
veins of voleanic and plutonic rocks, and for the
occasional conversion of gneiss into granite.

If then the primary rocks could not have deriv-
ed their stratified arrangement either from matter
cooled down from a state of fusion, nor from the
waters to which refrigeration is supposed to have
given rise, it becomes again evident that the
material elements of the Earth could not have
proceeded from a nebular condition; and we must
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consequently seck for other causes to explain the
phenomena which they now present to our notice.
Now it would appear that the only condi-
tion under which they could have originated, if
we reject the nebular hypothesis as inadequate,
is that of precipitation and deposition from an
aqueous body, which held the material atoms of
the mineral globe both in solution and suspension ;
and it would then naturally and necessarily follow
that when rotatory movement was imparted to the
mineral solution, the heaviest particles would col-
lect and arrange themselves into a mass at the
centre, according to the known laws of gravity and
attraction; and this mass would, moreover, be ne-
cessarily devoid of stratification, as being a deposit
thrown down towards a central point from a circu-
lar body of waters revolving in space. But this
very deposition of heavy and probably metallic
substances would cause a change in the nature and
property of the waters, and therefore each suc.
ceeding deposit would not only gradually and
almost imperceptibly differ from the preceding
ones in mineral composition, but they would all
assume or give rise to that stratified arrangement
which is apparent in the upper members of the
primary series. “If we suppose the specific gravi-
ty of the centre about 12, and that the specific
gravity increases nearly regularly from the surface
to the centre, we would obtain a mean specific
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gravity nearly equal to that of the Earth. If this
supposition be well founded, the figure of the Earth
is a spheroid of equilibrium. The ellipticity of
such a spheroid would be intermediate between
that of a homogeneous globe and that of a globe
having an infinitely high specific gravity in the
centre. Now, as this accords with facts, we are
entitled to infer that the Earth approaches very
nearly to a spheroid of equilibrium, if it does not,
as is more probable, coincide with it entirely.
Laplace was of opinion that the precession of the
equinoxes, and the nutation of the Earth’s axis,
indicate a gradual increase of specific gravity from
the surface to the centre. 7%is is the way that
the materials would have arranged themselves, on
the supposition of their having existed in a state of
liguidity. The heaviest would occupy the centre,
and the rest would arrange themselves in the order
of their specific gravity. Now #he only bodies
known to us as possessing a specific gravity equal
to 12, or that of the central nucleus, are certain
metallic Lodies. Does this circumstance warrant
the conjecture that the central parts of the Earth
are composed of metallic bodies, and give probabi-
lity to the opinion of Beecher that the veins of
metallic ores found near the surface are minute
offsets from these central proportions ?”*

* Thomson’s Qutlines of Mineralogy and Geology, p. 2, Vol. 1.
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If then these effects are the natural consequence
of rotatory movement imparted to an aqueous or
liquid body,—and if such could not have proceed-
ed from matter in a state of fusion, we are justi-
fied in preferring the possible and probable aqueous
theory,—to the exclusion of the impossible theory
of nebular fusion. But possibly some may object
that we are equally far from a beginning here, as
in the case of the nebular hypothesis, for the body
of turbid waters must likewise have proceeded
from some previous condition. The objection how-
ever, is scarcely valid, since in the foregoing theory
we plainly perceive that refrigeration could never
have commenced at all, while in the present one
we merely start on our inquiry from that particu-
lar point of time, or beginning, when it had pleas-
ed Almighty Wisdom to create an aqueous body
containing in solution and suspension the material
elements out of which, by the operation of natural
laws, the mineral globe was to be produced. What
the previous condition of the mass may have been,
or whether it had a previous condition, it is impos-
sible perhaps to decide; we are inclined to think it
had not, and that deposition and rotatory move-
ment both had instantaneous origin at the precise
moment when the aqueous body was created ;—but,
be this as it may, it will be quite sufficient for our
purpose to know that it was brought about by the
Will and Guidance of that Great First Cause, from

D
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whose fiat all matter must have originated. True,
the primeval body of waters may have resulted
from some previous condition; yet as it was quite
as easy for the Creator to produce perfect water as
to form it from a combination of its component
gases, we may perhaps be allowed to believe that
such was really the fact, more cspecially since the
waters were to contain the material atoms of all
mineral substances; and since we must feel assured
that whether at once made perfect, or formed by
the combination of oxygen and hydrogen gas, the
mineral particles in either case must have been
imparted to the deep by an act of the Creative
Power. At all events we can perceive that it was
quite possible for such a body to have been form-
ed; while on the other hand we can equally per-
ceive the utter impossibility of the nebular hypo-

thesis without a direct violation of the laws of

Nature. In allowing this, it will be immaterial for
us to know what were the conditions of matter
previous to the time when it had assumed the form
of an aqueous spheroid, provided we can show that
all the subsequent operations were such as are
strictly in accordance with the laws which have
been ascertained to exist and to regulate matter at
the present day.

It may be said, however, that the sudden crea-
tion of an aqueous body such as we have supposed,
argues the non-existence of the matter of our
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planet previous to that particular point of time,
and that we have given no proof either that matter
was not already in existence or that it had not
existed from eternity. It is not for us to assert
that the matter of our globe was or was not in
existence before this time; such may or may not
have been the fact, and either way we hold it to
be unimportant to our subject; but, regarding the
eternity of matter, the case is different, and strong
evidence may, we think, be produced to show that
it must have had a beginning.

Matter either is, or is not, eternal; if it be not,
then must it have originated from an act of the
Creative Will, and the laws by which it is regu-
lated, may have been operating through the course
of ages to reduce it to the state of an aqueous
spheroid, such as that for which we are contending.
If on the other hand, it be eternal, then must it
be co-existent with the Deity. Here, however, in
the very outset, an insuperable barrier seems to
rise up, in the fact, that if matter be eternal and
co-existent with God,—then was not such matter
created by Him, and consequently the very first
and most important of His attributes is destroyed.
Whence then the Universe with all its beautiful
and wonderful furnishing of organic and inorganic
forms? Shall we be told that they are the results
of Chemical agency? And if so, whence came the
laws which govern that agency? Or shall we be
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told that God merely fashioned these out of pre-
existing matter, and contrived wise laws for their
control and guidance? But if He be not in very
truth the Creator of matter, is it probable even,
that He should have had the power to bind and
regulate it by His laws? for such laws must neces-
sarily imply a perfect knowledge of, and power
over the matter itself which none but its Creator
could possibly possess. All material things are
subject to those laws which we usually term the
laws of Nature, and being so subject, it is evident
that matter is under “the control of Him who
framed the laws. Now there is this remarkable
difference between the un-created, and that which
is created,—a difference which ought at once to set
at rest such futile cavilling,—namely, that the
uncreated requires no regulating laws for its
preservation; submits to no control;—but is in
itself all powerful,—self-existing,—all sufficient,
and eternal;—created things, on the other hand
possess none of these qualities, but are subject to
the control and guidance of regulating laws from
which they cannot extricate themselves, even if
they would, and the cessation of whose guidance
would at once consign them to destruction. Take
for example our own Solar system; here we find
matter restrained and regulated by wise and beau-
tiful laws which compel it to be what it is; but
remove those laws, and what then becomes of the
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system? Destruction and annihilation would be
the inevitable results. Matter, therefore, cannot
exist except under the guardian care and control
of the laws which govern all created things ; there-
fore matter is itself a created thing and cannot be
eternal,—that is, it could not have existed wntil
aofter the laws of nature had been provided to
regulate and preserve i¢. Matter cannot exist
without a preserving law; a law implies a law-
giver; the law and the matter consequently demand
a common creator! Whence then that law? The
law of Nature is the Will of God; therefore He
framed the law and then created the matter which
it was to govern; consequently matter had a begin-
ning, and is not eternal.

It has been objected to Werner’s hypothesis of an
universal solvent, by critics from whom a greater
degree of liberality might have been expected, that
no menstruum would be capable of dissolving all
the mineral substances now known to us. The
objection is far more specions than real, and
appears t0 be altogether invalidated by the fact
that the primeval waters were not an universal
menstruum capable of dissolving the most “refrac-
tory substances” a¢ present known to us,—but,—
of holding in solution and suspension the matter or
mineral atoms from which these substances were
eventually to be formed. For it is to be remember-
ed, that those ‘refractory substances and the pri-
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mitive mountains themselves,—the metallic ores,—
the hardest gems, and even adamant itself,”* have
been subject to heat, fusion, pressure and proba-
bly to the action of electric forces before they
assumed their present forms and properties. It is
not therefore, contended, for an ocean which would
be capable of dissolving these substances, but only,
of holding in solution and suspension, ¢he matter or
materials from which, by the aid of other agencies,
they were eventually to be produced. To use a
very homely simile, it may be urged that the loaf
of bread upon our tables, was once a mere soft
mass of flour and water, mixed and kneaded into
dough, and afterwards baked into bread by the
agency of heat;—but it is quite evident that if the
bread be again mixed with water it will not return
to its former state of dough,—nor of flour and
water. The water, therefore, which once had the
power of converting flour into dough, has not the
power of reconverting the bread into flour, because
other chemical action has been exerted upon it
which has entirely altered its original substance.
Thus, too, the strata of the Earth, although once
held in solution by waters, and formed into soft
muddy deposits, have since been so altered by the
action of heat and pressure, as to render it absurd
to suppose that they could be reconverted to their

* Lyell’s Principles of Geology.— Passim.
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original elementary state, by any power short of
that which created them. It would appear, then,
from these observations, that there is nothing
improbable in the idea that the mineral globe has
been precipitated by natural causes, both chemical
and mechanical, from waters possessing rotatory
motion in space,—and it must consequently follow,
that when the deposit was completed, the mineral
mass would be composed of unconsolidated aqueous
deposits, the centre one dense and unstratified,—
the remainder possessing stratification around the
central nucleus of the planet, while the whole were
enshrouded or enveloped by the waters of that
revolving ocean from which they had descended.

If we can admit the correctness of these views,
we may at once satisfactorily account for the gra-
dual and almost imperceptible passage of one rock
into another, for it must be evident that sach
would necessarily have been the consequence, as
the aqueous body underwent successive changes as
the precipitation of matter proceeded; and as the
abrupt transition from one rock to another is held
to be indicative of the positive cessation of those
causes which had produced the lower stratum, and
the commencement of other causes to produce the
superior one, so likewise the gradual transition or
passage from one to another rock, shows that there
was no break or cessation in the deposition of
the primary series, but that such deposition was
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constant and unceasing, varying merely in com-
position as certain matter prevailed or became
gradually exhausted. In this state of total sub-
mersion, it is evident that the Earth could not have
been furnished with vegetable and animal forms,
nor could any organised beings, at all analogous to
those with which we are now acquainted, either
in a recent or fossil state, have existed, until after
the formation of an atmosphere like that which
now surrounds us.

The fossil exuvie of our transition and secon-
dary strata, furnish us, moreover, with direct evi-
dence ‘that the beings to which they belonged,
lived at a time when light was in existence, and
from this fact we likewise gather that all the fos-
siliferous strata were deposited subsequent to the
production of light upon this planct. It was neces-
sary, therefore, before such forms could exist, not
only that an atmosphere and dry land should be
prepared, but that light should be created to
dispel the darkness which had hitherto enshrouded
the aqueous spheroid.

It may be necessary in this stage of the inquiry,
and before entering upon any hypothesis as to
the means by which these desiderata were brought
about, to notice some objections which have been
raised against the foregoing remarks. It will be
seen from what we have already advanced that a
sphere existed, consisting of water holding soluble
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matter in solution and insoluble matter in suspen-
sion, and that this sphere revolved upon its axis,
by which movement its insoluble matter was pre-
cipitated to its centre; that there was as yet no
vital atmosphere, and no watery vapours, and
neither light nor heat from the Sun.

The first objection which occurs to this doctrine,
arises out of the difficulty of conceiving the exis-
tence of fluidity in the absence of heat—the Sun,
according to the theory, not having yet been
brought into its present relation with the Earth as
a luminary. It must be obvious, however, on ma-
ture reflection, that a body containing in its bosom
both in solution and suspension, the material ele-
ments of all the mineral substances with which we
are acquainted, could not possibly have been devoid
of heat. The chemical combinations going on
within it, must, on the contrary, have evolved heat
in very considerable quantities, and the tempera-
ture of the revolving fluid body would necessarily
have been kept high. This heat was the natural
effect of chemical action, and was altogether inde-
pendent of the Sun, because that luminary was not
yet itself sufficiently perfect to enable it to diffuse
active heat. The chemical heat evolved in the
chaotic ocean, was the latent heat which all bodies
appear to contain, and which remains inactive and
imperceptible until called forth into its active state
by chemical combination with other substances.

E
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Thus for instance, a mass of carbonate of lime,
offers no indication of contained heat, until a drop
of acid is applied, when great effervescence imme-
diately ensues, and considerable heat is evolved.
This appears to take place independent of the Sun,
and is a proof that the primeval ocean might have
been in a fluid condition without the aid of that
body, it being a chemical compound in which
heat was evolved by vigorous chemical action
going on within it. The heat thus produced would
nevertheless have been quite insufficient to cause
evaporation, and would have been confined to the
waters in which it was evolved, imparting to them,
perhaps, something of a thermal temperature and
causing an increased or more rapid precipitation of
mineral substances. If, thercfore, it be allowed that
chemical heat can have existence independent of
the Sun, we shall find no difficulty in admitting
the fluidity of the primeval aqueous spheroid, for
that being a chemical compound in which vigorous
chemical action was going on from the first mo-
ment of its existence, must necessarily have been
kept at a high temperature by the heat evolved.

But we may in turn demand, from whence do
the nebulists derive their heat, the Sun not being
yet in existence ?

According to their theory, the whole of the
bodies which now occupy “the boundless realms
of space,”” were originally in a state of extreme

GEOLOGY AND SCRIPTURE RECONCILED. 27

tenuity or intensely heated vapour, and their pre-
sent solid form is owing to refrigeration and con-
densation. Whence the heat that produced this
tenuity ?

Here too, a seeming contradiction, or at least,
an inconsistency appears to be involved in the
doctrine which teaches us that these bodies were at
length produced from matter growing cooler and
cooler until they attained their present degrec of
condensation and all their present properties, when
they began to give forth heat to their several
systems ! The matter of the Sun,—now the centre
of our system, gradually became cooler until it
was refrigerated and condensed into a solid globe,
whose atmosphere was capable of giving forth
heat to the Earth and other members connected
with it; but whence the heat which held the
matter of all these bodies in a state of “ nebulosity
so diffuse that its existence could scarcely be
suspected?” It did not proceed from the Sun,
because that body was not then-in existence, and
was only produced by the decrease of heat! If,
therefore, the fluidity of our aqueous spheroid
could not have had existence before the Sun was
created, so neither could the igneous fluidity of
our planet have existed without the influence of
the same body; and, again, as the Sun is said to
be the result,—not of heat but of refrigeration,—it
seems to amount to an absurdity to declare that




28 GEOLOGY AND SCRIPTURE RECONCILED.

after refrigeration and condensation had taken
place, it became capable of giving forth heat to a
planet with which it had been associated from the
beginning of creation in a like state of tenuity !
For the Sun’s present properties can only date
from the time when refrigeration made it what
it is.

The very reverse of such a process ought to be
the truth, and we ought rather to declare that
during the beginning the Sun had been growing
warmer and warmer, until it had at last arrived at
its maximum degree of heat on the first day, when
it became capable of rendering its effects apparent
and sensible upon the surface of our planet. But
at any rate the above objection would be nullified
by the fact, that, if the nebular theorists are autho-
rised in asswming the existence of heat previous to
the formation of the Sun, and therefore indepen-
dent of it, so, in like manner, should we be justifi-
ed in assuming the aqueous fluidity of our Earth,
through the agency of a heat altogether indepen-
dent of that body, more especially since we are
enabled to assign a natural, and therefore probable
cause for such heat, which the opposite theory is
wholly unable to do.

A second objection arises from the supposi-
tion that a globe such as that conceived, would
present a very small solid nucleus in a great
sphere of water :—the present state being entirely
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the reverse, namely, a great solid sphere with a
little water scattered on its surface. - What then
became of the supposed superfluous water? We
do not appear to possess any very accurate know-
ledge of the actual quantity of water existing upon
the land,—some having estimated the sea at three
miles,—others five miles, and some again at ten
miles deep, on an average. We do not, however,
perceive the necessity for supposing that there
were any superfluous waters, since the theory does
not require so vast a body, as the objection sup-
poses, because the fluid sphere might have been
of almost any consistency between a liquid and
a semi-solid state, the chief thing necessary being
a yielding condition in which the various inso-
luble matter might move freely, and become
arranged according to the laws of gravity and
mechanical movement ; and this matter being at
length collected by such movement and partial-
ly consolidated at the cefitre, the liquid from
which it had been separated would continue to
surround it with perhaps a comparatively trifling
depth, and still retaining, as a part of its consti-
tuent materials, those substances of which the
marine fluid is known to be composed. The stra-
tified primary formations are, moreover, considered
by some geologists to bear testimony to a chemical,
rather than to a mechanical origin, a fact which
tends materially to support these views, since it
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would naturally have taken a longer time to preci-
pitate into strata the finer matter held in solution
by the waters, than the heavy insoluble matter
deposited by the mechanical rotatory movement;
thus the heavy substances which have been proved,
by experiments on the mean density of the Earth *
to compose the central portion of the planet, are in
all probability those which are due to mechanical
causes, while the primary formations are composed
of those materials which the waters still continued
to hold in solution after the heavier matter had
collected itself into an unstratified nucleus. Nor
does the present crystalline appearance of those
rocks militate in the least against this supposition,
since the crystals are no doubt due to the agency
of intense heat exerted upon the original aqueous
deposits at an after period.

* See Experiments on the mean density of the Earth, by Maske-
Iyne, Cavendish and Baily.
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CHAPTER 1I.

THE FOREGOING DOCTRINES COMPARED WITH SCRIPTURE ;
GRANVILLE PENN’S PROPOSED AMENDMENT OF (GENESIS
PROVED UNNECESSARY ; INVECTIVES AGAINST THE NEP-
TUNISTS UNCALLED FOR ; PROOF OF THE CHAOTIC CONDI-
TION OF THE PRIMEVAL ELEMENTS OF THE EARTH ; No
MounTtaINS DURING THE BEGINNING ; ERRONEOUS VIEWS
oF DR. BUCKLAND ; THE EARTH NOT DERIVED FROM THE
“WRECK AND RUIN” OF A FORMER WORLD ; FOSSILIFEROUS
STRATA DEPOSITED SUBSEQUENT TO THE FIrst DAY oF
SCRIPTURE ; OLD EDITIONS OF THE BIBLE NOT DIVIDED
INTO VERSES ; GREAT DURATION OF THE PERIOD STYLED
“Toe BEGINNING,” PROVED FROM ASTRONOMY.

In the foregoing chapter we have endeavoured to
show from inductive reasoning, that the mineral
globe was at some distant period of time deposited
in the centre of a body of revolving waters, which
had originally held its material elements in a state
of solution and suspension, and that when the
primary deposits had been completed they were
still enveloped by the waters of the ocean, and the
whole sphere was enshrouded in darkness. Tt now
therefore remains for us to ascertain in what man-
ner the foregoing doctrines are supported by the
testimony of Holy Writ, in order that we may be
enabled to show how the ascertained facts of induc-

Py
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tive science agree with the narrative of the inspir-
ed historian.

The narrative of Creation, as presented to us in
the Book of Genesis, opens with the distinct decla-
ration that—

1. * In the beginning God created the heaven
and the earth ; .

2. Y And the earth was without form and void,
and darkness was upon the face of the deep. And
the Spirit of God moved wupon the fuce of the
waters.”—GENESIS 1. 1 & 2.

Granville Penn and other writers have endea-
voured to show that the translation of the second
verse of Genesis from the Hebrew, might be consi-
derably amended by being rendered, “ But the
Earth was invisible and wnfurnished, and darkness
was upon the face of the deep; Terefore God said,
Let there be light.”*

Now it will be apparent that, if these critics are
correct, the sense of the second verse of Genesis,
forming, be it remembered, a portion of the first
paragraph, will become blended with the third
verse, belonging to the second paragraph, and
will be made to have prospective reference to the
asserted fact that the invisibility of the Earth was
occasioned by the want of light; and its being

* Penn’s Comparative Estimate of the Mosaical and Mineral

Geologies.
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unfurnished, to the want of organized nature.
If, however, the statement already hazarded of
the circumstances under which the primary strata
were formed, be deemed at all worthy of attention,
we shall at once perceive that the second verse of
Genesis stands in no need whatever of alteration or
improvement, for, forming as it does, in conjunc-
tion with the first verse, a paragraph alfogether
distinct from the subsequent verses, it will be
found to have reference solely to the original state
of the earth or mineral matter, and that the words
“without form and void,” lead us at once to per-
ceive that such must really have been the condi-
tion of the Earth, since its material elements were
then held in suspension and solution by “the
waters” of that revolving ocean, which the Bible
distinguishes as “¢he deep.”

“The Theistical Neptunists,” says Dr. Ure,
“would have us believe that our globe existed in a
chaotic state, since the epoch indefinitely remote at
which its materials were crudely congregated by
Divine Agency; * * * * they merely show the
presumption of man, who regards the primitive
structure of this terraqueous globe, a labour too
intricate for the instantaneous fiat of Omnipotence ;
again, had our Earth pre-existed from eternity,
in chaotic confusion, as some cosmogonists have
taught, in chaotic confusion it must have eternally
remained. The regular order and subserviency of

-
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its parts arc irresistible proofs of an originating
intelligence, which, acting with unlimited power,
nceded not to wait the slow progress of preci-
pitation from a chaotic fluid, for the production
of our, or any other planctary spheroid.”* Yet,
notwithstanding this hasty invective against *the
Theistical Neptunists,” it would appear that the
learned anthor has, unfortunately, either overlook-
ed or sadly misunderstood the true meaning of the
Scripture, for, so far from the idea of a chaos or
confusion being adverse to its doctrines, the very
first paragraph of Genesis actually declares that
such was the primeval condition of the Earth, in
the words, “and the Earth was without form and
void; and darkness was upon the face of the
deep.” Here we are distinctly informed that “a
deep” or vast ocean was in existence, and “the
Farth was without form and void,” because its
material atoms were in “chaotic confusion,” or
without definite arrangement, in the bosom of the
waters, which had been called into existence and
immediately rendered subject to those natural
laws which were imposed upon them, and which
thenceforward operated to reduce the chaotic Earth
to order. But this author, like many others,
has erred from a mistaken notion that the Earth
was at once created solid and perfected in all its

* Ure’s New System of Geology, p. 9.
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parts, and that mountains towered up upon its
surface as now, although surrounded by the prime-
val ocean. Had such been the case, the historian
world scarcely have ventured to affirm that it was
“without form,” for it must be evident to every
one capable of reflecting, that such a solid body
must necessarily have been possessed of some form,
however indeterminate that form might have been;
and, in fact, according to these authors, it must
have had the form it now possesses!

Neither does it appear by any means necessary
to suppose because the chaos existed, that it was
not within the immediate power of the Almighty
to reduce it to order whenever it seemed proper to
Him to do so; but it is ecasily conceivable that
until His regulating laws had so reduced it, such

matter must necessarily have been in a state of

chaotic confusion. The chaos does not imply the
existence of matter free from, and independent of,
natural laws; because, without a regulating and
preserving law, no material thing can have exis-
tence; but matter can, for a time, exist in a com-
mingled or confused condition, subject to the laws
which are arranging it into definite forms. That
the Almighty and All-Wise Intelligence who plan-
ned Creation, could as easily have perfected His
Work in one instant of time, had it so pleased
Him, as by “the slow progress of precipitations
from a chaotic fluid,” we uare most willing to
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admit, nor do we know that the Neptunists deny
it; but it may be asked, who is to assure us that
such actually was the Almighty’s pleasure ? or
that “the slow progress of precipitations,” was
not the mode resorted to? The word of God is
the only record on those points that we possess,
and that assuredly leads to the belief that the
actual forming of the Earth was gradual, while
the phenomena of the primary strata also confirm
the supposition. The creation of the Earth’s mate-
rial atoms, may possibly have been instantaneous;
but the arrangement of those materials into strata,
was undoubtedly slow and progressive. The very
same laws which operated in the earliest times, are
operating still; and, as we perceive that strata are
now accumulated by the slow progress of depo-
sition, so we may rveasonably infer, were they
formerly accumulated. Why, we might ask, in
the spirit of ‘Dr. Ure's exclamation, are not our
modern strata formed by * the instantaneous fiat
of Omnipotence?” His originating Intelligence
“needs not to wait the slow progress of precipi-
tations;” why then does He wiit? Simply be-
cause it has been His pleasure, for wise purposes
to appoint certain laws to guide and control, under
His general supervision, the operations of Nature;
and, since we know that these laws are now act-
ing by slow and progressive means, so we may
rest assured they acted in the by-gone ages of
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the world. The difficulty, if indeed there be
any, appears to be comprised in the simple fact,
that authors will invariably persist in interpre-
ting the word “ Earth,” to mean the solid Earth
as now constituted, instead of understanding the
historian to speak of its materials or component
atoms as a whole, as if already perfected. The
term “chaos” so often objected to, refers simply
to the condition of the materials out of which
the Earth was eventually to be formed, and not
to the condition of the Earth itself; for, until
those materials had been precipitated and collect-
ed into a body, the Earth (commonly so called)
had actually no existence; the objection there-
fore is absurd, and can only arise out of a mis-
conception of the Record, and of the circum-
stances under which the now solid Earth origi-
nated. The first paragraph of Genesis would,
moreover, appear to be merely an introductory or
prefatory statement of what was about to be more
fully described in the subsequent paragraphs; for
it would appear from what is said in the tenth
verse, that it was not until the period of the third
day that God actually gave to the mineral mass
the name of Karth. Previous to that time, as we
find in the second verse, there was a vast body
of waters on which the * Spirit of God,”—or
Nature’s law,—was acting;—but not until the
third day are those waters denominated ¢ Seas,”
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or the matter which they had deposited, * #he
Earth.” “ Whence,”—asks Dr. Ure, with refer-
ence to Werner's hypothesis of an universal sol-
vent,—*“ arose that immense chaotic ocean within
whose bosom the summits of the Himalaya and
Andes were crystallized?” That ocean of course
arose at the bidding of Himn who planned Creation;
and, we will venture to add, that its waters are still
in existence in the selfsame quantities as in the
beginning; and that they are confined, as we shall
hereafter see, in those places which the Almighty
Wisdom saw fit to assign to them, forming as they
do, both the waters which are under the Earth,
and the waters which are above the firmament,
It may, however, be necessary to observe, that nei-
ther the Himalaya nor the Andes were in exis-
tence, as mountains, at the time when the aqueous
spheroid was created, but that the particles of
which they are now composed were then floating
about in a mixed and “ chaotic confusion.”

Thus the term “ chaos,” objected to by so many
writers, as applied by the early Greek interpreters,
is shown to be in every respect most applicable, as
referring to the confusion of those particles, which
were at first suspended in the primeval waters, and
afterwards precipitated and gradually reduced to
order by the operation of the regulating laws of
Nature. The words “ without form and void”
arc consequently found to be in perfect harmony
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with the primeval state of the Earth’s material
elements.

While thus combating what we conceive to be
the erroneous views of other writers, it may be
necessary to guard the reader against the error of
supposing that we uphold or adopt Werner’s idea
that all strata, whether primary, secondary or
volcanic, are the precipitates of his universal sol-
vent. All we contend for, is a body of waters
revolving in space, and containing in solution and
suspension the material elements from which after
deposition, and the subsequent agency of intense
central heat, we derive the volcanic and primary
rocks, for, to the deposition of no others could it
have been instrumental, and, we believe, that those
waters ceased to precipitate and deposit from the
moment when the true primary series was com-
pleted.

The doctrine maintained by Dr. Buckland is,
that the first verse of Genesis merely refers to the
fact, that at an indefinitely remote period of time
God created the Heaven and the Earth,—ivhich
Earth was furnished with animal and vegetable
forms, and rendered subject to a long succession of
catastrophies and revolutions, by which the organic
forms became successively destroyed and imbedded
in the strata then forming. This state of things
continued, he supposes, for many ages, until at
length, at the termination of the undefined period,

SO U U
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the Earth was reduced to a state of “wreck and
ruin.” In this condition, the learned Professor
believes it to have been on the evening or com-
mencement of the first day of the creative week,
and he suggests that the darkness which is stated
by the text, to have encompassed the Earth, may
have been a mere. temporary darkness, caused
perhaps by dense mists and vapours; and that
this obscurity was now on the first day to be dis-
pelled by the re-admission of light to the surface
of the planet. 1In this view he is likewise followed
by the Rev. Pye Smith, and many other writers.*

That the first, and likewise the second verses
point to a period indefinitely remote, when the
material clements of our globe were called into
existence, there can be no hesitation in admitting ;
but to say that the Earth was tenanted previous
to the first recorded day of Scripture, is a doctrine
wholly untenable and erroneous, as being alto-
gether based upon assumption and devoid of the
slightest proof.

According to this theory, a long succession of
creations and extinctions of animal and vegetable
forms took place, and we are taught to consider the
fossil phenomena of our present strata, from the
earliest secondaries to the tertiary beds inclusive,

* Buckland’s Bridgewater Treatise, passim; “J. P. Smith on
Seripture and Geology.”
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as the remains of the organized beings which lived
and died during that indefinite period which the
Scripture terms “the beginning.” It is evident
that the animals to which these fossil exuvie
belonged, must have lived during a period when
light existed upon the Earth, for they were fur-
nished with eyes in all respects analogous to those
of the present living races. But the Scripture
informs us that light was not created, that is,
with reference to our planet, until the first day,
which is declared by geologists to be the termina-
tion of the undefined beginning, and the com-
mencement of an entirely distinet period of time.
It must consequently follow, that if light was only
admitted to our planet after the undefined period
had terminated, that animals furnished with eyes
did not live upon the earth during the beginning,
but were created, as the Bible assures us they were,
after that light, for the reception of which their
organs of vision were especially adapted. The
authors, above alluded to, have indeed endeavour-
ed to obviate this difficulty, by supposing that the
second verse of Genesis refers to the condition of
the Earth at the termination of the undefined
beginning, and that the darkness which is therein
sald to have overspread the Earth, was merely
temporary, or in other words, that the Heavenly
bodies were in existence, although their effects
were temporarily concealed by some dense vapours
G
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which overshadowed the “ wreck and ruin” of the
former world; and that this darkness was.to be
dispelled by the re-admission of light on the first
day of the new epoch.

Now, however convenient this reading of the text

may be to support a preconceived theory, it may-

be objected, that, if the Sun and other Heavenly
bodies were already in existence, and in their pre-
sent relation to this planet,—that is, if they were
then CAPABLE of producing light, the mists and
vapours which are said to have existed, arising, it
is to be supposed, from natural causes, might have
had the effect of concealing the actual sources of
light, but would have been wholly incapable of
concealing their effects. This is, in other words,
to say, that although the Sun might have been
concealed from view by mists and vapours, it
would have been impossible, without the interven-

tion of a miracle, or the suspension of natural

laws, for any such mists to exclude that active
and visible light which is the effect of atmospheric
action upon the solar ray,—which atmosphere, if
the Heavenly bodies existed at all in their present
state, must have existed likewise. The assump-
tion, therefore, that light was to be re-admitted
to our planet on the first day, instead of being
then created, is altogether gratuitous and unneces-
sary, unless it can be likewise shown that the
Heavenly bodies which had produced light upon
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the Earth during the beginning, had been also des-
troyed when that Earth was reduced to a “wreck
and ruin.” For, it is evident that if these bodies
still existed perfect, no vapours could have pre-
vented their effects from producing visible and
active daylight. “If,” says Dr. Buckland, *“we sup-
pose all the Heavenly bodies and the Earth, to
have been created at the indefinitely distant time,
designated by the word ‘beginning,” and that the
darkness described on the evening of the first day
was a temporary darkness produced by an accumu-
lation of dense vapours ‘upon the face of the
deep; an incipient dispersion of these vapours
may have re-admitted light to the Earth, upon
the first day, whilst the exciting cause of light was
still obscured ; and the further purification of the
atmosphere, upon the fourth day, may have caused
the Sun and Moon and Stars to re-appear in the
firmament of IHeaven, to assume their new rela-
tions to the newly modified Earth, and to the
human race.”* Now these views are evidently
adopted for the purpose of making it appear proba-
ble that the fossil animals of the secondary and
tertiary eras, lived and died previous to the first
recorded day of Scripture, and to the creation of
man. The fact of their possessing eyes, proves, as
we have already observed, that they lived at a time

* Buckland’s Bridgewater Treatise.
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when light existed upon the planet, and therefore
in referring them to the indefinite period called “the
beginning,” it was necessary to show that light had
visited the Earth during that period, and that the
darkness mentioned in the second verse was a mere
temporary effect produced by “an accumulation
of vapours,” which obscured the Sun from view.
Now this temporary obscuration of the Sun by
vapours, is precisely that which other writers have
adduced as a proof that light might have existed
on the Larth from the first to the fourth day,
without any necessity that the Sun itself should be
visible further than by its active effects,—and this,
too, is in a manner admitted by Dr. Buckland,
from his stating that “a further purification of
the atmosphere on the fourth day may have caused
the Sun to re-appear.” DBut this by no means
meets the requirements of the case, for the obscu-
ration of the Sun does not produce darkness,—
which is #he absence of light,—but, merely the
diminution or decrease of its intensity,—an effect
which is constantly witnessed on a very cloudy or
foggy day. Therefore, in declaring that “ dark-
ness was upon the face of the deep,” the Scrip-
ture positively asserts,—not that there was a
temporary decrease, but an absolute want, of
light. Dr. Buckland therefore leaves the question,
where he found it ! Again, the very admission of
the cxistence of vapours would be sufficient to
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destroy the whole theory,—for vapours could not
have existed without the atmosphere ; nor could
the atmosphere have been produced without the
aid of aqueous vapours. The vapours then imply
the existence of the atmosphere; the atmosphere
implies the existence of evaporation; evaporation
is an effect of the solar ray. The Sun and atmos-
phere -were, therefore, both in existence, with all
their present properties, and consequently there
could not have been darkness;—for, while the
vapours might have had the effect of screening the
Sun from optical visibility, it would have been
an utter impossibility for such vapours to have
excluded daylight, or the active and visible effect
of the atmosphere upon the solar rays; thus the
utter darkness which prevailed could not have
been caused by mists and vapours. If, on the
other hand, such darkness prevailed,—and we dare
not doubt the fact,—then is it equally certain that
the Sun was not yet endowed with the power of
sending forth its rays of heat; consequently light
could not yet have visited the planet,—and thus the
extinct races did not live and die during ‘“the begin-
ning,” previous to the first recorded day of Genesis.

Following in the wake of Dr. Buckland and
other eminent geological writers, the author of
the “ Mosaic Creation” endeavours to show that
the word “ Earth,” as used in the second verse of
Genesis, refers only to a portion of the globe which
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was then in a state of confusion and darkness from
some natural and temporary causes, and that it
was to be restored to order by the operations
detailed in the first verse of Genesis. * We under-
stand the term ‘Earth, in this verse,” he says,
“to refer to a portion of the globe, and not to
the whole. We are bound, with all explicitness,
to state the grounds on which this opinion rests.
First, when joined with Heaven, as in the phrase
‘Heaven and Earth,’ the reference is clearly to
the whole Earth, as a part of the material uni-
verse; but no one would argue from this circum-
stance, that in every connection it must have this
meaning.  Secondly, when occurring alone, the
idea attached to it by those to whom this record
was given, and by its readers for many genera-
tions, was not that of the whole globe as we under-
stand it.”* The error here,—for an error there
assuredly is,—arises solely from the improper and
unauthorised division of the two opening verses
of Genesis. In the first verse we find that God
created Heaven and Earth ; here, according to
our author, the whole universe is signified; but in
the second verse he finds the Earth described as in
a state of ruin and darkness ;—and, as it there
stands, according to his interpretation, alone and
unconnected with the Heaven, he assumes that it

* Wight’s ¢ Mosaic Creation,” p. 124 ez seq.
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refers to a portion of the globe. * We understand
it,” he says, “to refer to that portion of the
Earth which the Creator destined for man’s abode,
when He should bring him into existence; and
which was prepared for his reception in the man-
ner described in this narrative.” A little reflection
and a reference to the very clear and convincing
explanation furnished to Dr. Buckland in his
Bridgewater Treatise, by Professor Pusey, would
have satisfied him that the two verses in question
form, in reality, but one paragraph, containing an
abstract statement of the condition of that Earth,
whose creation in the beginning had just been an-
mnounced in connection with the Heaven. “ In the
beginning God created the Universe, but the Earth
(or mineral globe) was without form and void, 7’
or according to the Chaldee, “ desert and waste,”
or again according to the Greek, * invisible and
decomposed.” This last term is indeed in all res-
pects most admirably illustrative of the Earth's
actual condition at that one distant and particular
period when it left its Maker’s hands and became
subject to His natural laws. It was “ decom-
posed,”—not as is usually imagined from ruin or
any catastrophe which had befallen it,—but be-
cause the mineral atoms which now compose a solid
spheroid, were then decomposed or loosely congre-
gated, without definite arrangement in the bosom
of “the deep.” But this division of the opening

e
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verses causes still further errors to arise; the
Earth,—that is, a portion of the Earth,—was, we
are told, reduced to a state of chaos or ruin, and
was submerged beneath the waters; yet there was
an atmosphere surrounding all: *“ had there been no
atmosphere, darkness, such as this was, would not
have sat upon the face of the deep.”* ¢ Light
existed on the first day; but such light as could not
exist in the absence of the atmosphere ;”* “to speak
of the light existing before the Sun was created is
absurd, as the latter is the only source of the
former.”* How then are we to reconcile all this?
The Sun is the source of light, which could not
exist (rather, be rendered active or visible,) without
the atmosphere, which atmosphere is seen to have
exvisted before the Sun! This seems at once to
destroy the whole theory, for the atmosphere now
existing, and which, by scattering and reflecting the
solar ray, produces that visible effect which we
term daylight, is étself absolutely dependent upon
the presence of the Sun for its own existence! The
aqueous vapours which tended by combination
with the dry air previously existing, to form our
vital air or atmosphere, is the product or effect
of the solar rays upon the surface of the aqueous
spheroid by the mode of evaporation; consequently,
if the atmosphere existed, as, according to this

* Wight’s ¢ Mosaic Creation,’ pp. 131, 161, 149,
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author, it did, previows to the Jirst day, so like-
wise must the Sun have existed, and therefore,
however complete may have been the screen of
clouds, mists or vapours which excluded that body
itself from view, it would have been utterly im-
possible, as it is now, to prevent the effect of
daylight, however dimmed s—and, consequently, no
darkness such as that to which the Scripture
alludes could have enveloped the chaotic Earth.
Again, another writer, whose chief aim through-
out appears to be to establish the existing doc-
trines of Geology and the “ Earth’s Antiquity” at
the expense of the received interpretation of the
Scripture record of Creation, informs us that the
second verse of Genesis is not to be considered
as having reference to “an unreduced chaos,
but to a disrupted, desolated, previously existing
Earth.” Where then is the meaning of the decla-
ration that the Earth was “without Jorm and
void,"—or “invisible and decomposed?”’ Are we
to suppose that the desolating earthquake had des-
troyed the figure of the earth? Here again we
learn that by “ ke deep,” we are to understand a
mass of dense aqueous vapours, incumbent on the
overflowed Earth, and enveloping the surface in
darkness;” and that it was these vapours which
were on the second day divided by “q vacuum,”

+ (which the atmosphere rushed in . to fill,) from

the ocean; “but that there is nothing in any of
H
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the terms employed in these passages which neces-
sarily indicate that this atmosphere was a¢ this
time first created or was mot existing before.”*
Here then the writer splits upon the very same
rock that has shattered the goodly vessels of his
predecessors,—for the aqueous vapours floating
over the surface of “the overflowed Earth,”
demand both the existence of heat and atmos-
phere; for, without heat the aqueous vapours could
not have been produced; whence then the heat?
Was it from the Sun? We must necessarily sup-
pose that it was, since both the atmosphere and
the aqueous vapours which rise into it, are effects
of the solar ray! How then, if the Sun and at-
mosphere existed could there have been darkness
on the surface of “the deep”? Since the Sun is
thus found to interfere with the alleged *tempo-
rary darkness,”—perhaps we may be told that it
also had become a *“wreck and ruin.” But then it
would happen, that if the effect of the solar ray
could be entirely suspended, a degree of cold would
ensue, which, by the condensation of the atmos-
phere, would cause all the aqueous vapour now
suspended in it to be precipitated to the Earth in
rain or more probably in snow. The consequence
of this would be the decompqsition of the vital air
through the loss of its moisture and oxygen, and

* ¢« The Earth’s Antiquity,” by The Revd. J. Gray.
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the necessary destruction of all organic beings;
the atmosphere would then return to that state of
dry air which must have existed before the crea-
tion of solar heat,—and which, being unfitted for
respiration, would have been incapable of support-
ing life. How then could aqueous vapours arise,
in the absence of the solar ray and atmosphere?
and how could the *temporary darkness” occur
through their interposition?—for if the atmos-
phere is the result of the action of solar heat upon
the surface of the aqueous spheroid, it is evident
that the alleged existence of mists and vapours
must prove the existence of the perfect Sun; and
if so, of light also. The temporary darkness thus
becomes a fable. ‘

But the Scripture in declaring to us that the
Earth was created at a period very remote from
the first day of Genesis, by no means leads us to
the conclusion that * the Heavens” were then
made perfect; but rather that the material ele-
ments of both Heaven and Earth were then crea-
ted, and left under the control and guidance of
certain imposed laws, to progress together through
the indefinite period, towards that state or condi-
tion which they had severally assumed on the com-
mencement of the first day. We are not taught
to belicve that these bodies were created perfect in
the beginning ‘ and that they were afterwards des-
troyed,” when, as Professor Buckland supposes, the
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Earth was overthrown and ruined. On the con-
trary we are simply told that the materials of the
Heavenly bodies and of the Earth, were created in
the beginning, and when that undefined period had
terminated, and it was deemed fitting to commence
the operations which were to render the Earth ready
for the reception of the organized classes,—then,
and not till then, was heat made to fall upon the
surface of this planet, in order to produce an
atmosphere and other conditions, adapted to the
constitution of that system which it was the
design of the Almighty to create. Thus it will
be at once evident to the candid and unbiassed
inquirer, that as light could not have been appa-
rent until after the undefined period of the begin-
ning had terminated, the fossil exuvie of our
strata cannot possibly be the remains of animals
which lived for ages upon the Earth, previous to
the first day, for their structure proves them to
have existed at a time when light also was in
existence, and, therefore, that their creation and
extinction are fixed both by the testimony of the
Scriptures and by sound reasoning, to have been
posterior to the first day of the Week of Miracles

recorded in Genesis. Had light existed previous

to that day, and by some means had become hid-
den from the Earth at the period in question, we
should naturally look for some confirmation of that
existence in the mandate which again called it
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forth. The command would have been—* light
re-appear,”—or ‘* be again apparent,’—rather than
“light be,” or “ have origin !” But since Astro-
nomy teaches us that our system could never have
been what it really is, unless ecach member had
received a simultaneous origin; and since the loss
of any one member would at once necessarily
derange the whole, it must be perfectly apparent
that the properties, which appertain to each, could
not have been destroyed at the termination of the

- beginning, without involving in ruin the whole

solar system.

Again with regard to our Earth having arisen
out of the “wreck and ruins” of a former world,
there is decidedly not the slightest foundation for
such a belief to be gathered from any sentence in
the Mosaic narrative, but, on the contrary, when
we are told that “in the beginning God created the
Heaven and the Earth,”—we are told so in refer-
ence solely to our own actual planet, and not to
any world which may have preceded it. The
materials from which our Earth was at length pro-
duced, were apparently called into being expressly
for that purpose. We are not taught to believe
that in the beginning, God created @ Heaven and
an Earth, from whose ruins our world was at
length phenix-like to spring forth; but that they
were created with reference to the present system
alone, for in the whole narrative of Creation
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nothing appears to be brought forward but what
has strict and sole reference to us, and to the Earth
which we now inhabit. Neither is there any sup-
port to be found for such a theory from what takes
place in nature; the laws which govern the system
are preserving laws, and have governed it from
the beginning; what then caused the “wreck and
ruin” of the Earth? ¢ The author of Nature,”—
says Playfair,—‘ has not given laws to the Uni-
verse, which, like the institutions of men, carry, in
themselves, the elements of their own destruction.
He has not permitted in His works any symptoms
of infancy or of old age, or any sign by which we
may estimate either their future or their past
duration. He may put an end, as He, no doubt,
gave a beginning, to the present system, at some
determinate period of time; but we may rest assur-
ed that this great catastrophe will not be brought
about by the laws now existing, and that it is not
indicated by any thing which we perceive.”*

But so far from the strata of the Earth denoting
that they are the wreck and ruin of a former system
which has passed away, they actually give proofs
of the most perfect order and design throughout ;
and, although there are disturbances and disloca-
tions to be traced from the oldest to the most recent
formations, such fractures are known to be nothing

* Playfair’s Works, Vol. iv, p. 55.
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more than the effects of those causes which contri-
buted to upraise our strata above the waters, which
strata had they not been thus disturbed, must for
ever have remained submerged in patches of local
sedimentary deposits; and their mineral treasures
which now so materially conduce to the comforts
and well being of civilized man, would all have
remained buried in the depths of the Earth, for
ever hidden and unknown. Those violent convul-
sions which caused the ruin of the former world,
must, according to Dr. Buckland’s views, have
occurred subsequent to the completion even of the
tertiary beds, for he tells us that these and the
secondary rocks were all deposited prior to the
existence of man, and to the commencement of
the first definite day of Creation. Where then are
the traces of those convulsions which were violent
enough to overthrow a world that had hitherto
subsisted through “millions of millions of years?”
They cannot be referred to the disturbances above
alluded to, for the common voice of geologists
informs us that these were periodical and local,
and occurred at intervals throughout those periods
in which the deposition of the secondary and ter-
tiary beds was taking place ; and those periods we
are told, had ceased before the ruin of the world
was brought about. Will it then for a moment be
credited that the traces of that violence which
could ruin and subvert a system that had hitherto



44
1
[
5

I

56 GEOLOGY AND SCRIPTURE RECONCILED.

endured for countless ages, should be nowhere
visible among the ruins? Or will any one be will-
ing to believe that traces of minor convulsions
which are alleged to have occurred millions of
millions of years ago, when our strata were in
course of deposition, should still be fresh and

glaringly apparent even to the most unobservant,

while all trace of that last and most terrible con-
vulsion of the whole, has totally disappeared !

We term that a wreck and ruin, which has had
its materials or component parts displaced and
overthrown from the order in which they formerly
existed, and in which alone they were able to per-
form those functions and to answer those purposes
for which they were originally designed ;—thus, a
fabric or a city is in ruins when the materials of
which it was constructed, no longer hold together
in their original order, but are subverted and con-
fusedly mingled together in one common mass.

But are the strata of our Earth thus overthrown -

or fractured ?—or do they exhibit any signs of con-
fusion and heterogeneous commingling? Or are
they not, on the contrary, acknowledged by all
competent observers, to present a certain order
and succession of formations and strata; which is
never in any instance reversed? There is no con-
fusion in the order of succession or superposition
to denote that the strata are the wreck and ruins
of a former world, but all evinces regularity and
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design from the oldest to the most recent rock;
each stratum, system, and formation possessing a
certain place in the series, which is precisely the
same in all parts of the world, and which is never,
even where the beds are most disturbed, by any
chance departed from. The supposition, thercfore,
that we are living on an Earth which has been
formed out of the shattered remmnants of a former
world, is a mere gratuitous assumption, altogether
devoid of the slightest support either from reve-
lation or from geological facts; and it further
involves the extreme absurdity of teaching that all
the fossil exuviee of our strata, from the transition
to the tertiary beds, inclusive, are the remains of
animals which lived and died, not on our present
Earth, but in the imaginary former world; for the
theory supposes that all these forms were destroy-
ed previous to the creation of man, which event,
by the nearly common opinion of modern geolo-
gists, took place after the deposition of the ter-
tiary series.

The error has evidently been caused by the im-
proper division of the two first verses of Genesis;
Professor Buckland referring only the first verse
to the fact of the Earth’s creation at the beginning;
by which division he is compelled to the conclu-
sion that the second verse must describe the condi-
tion of the Earth at the termination of the unde-
fined beginning, instead of at the commencement of

I
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it ;—whereas it is evident that these two verses
cannot be so separated, but that they conjointly
point out both that God created the Earth in the
beginning, and that the original state of that
Earth or of its materials, at that one remote and
particular period, was a state of confusion or chaos,
—that is to say, there was no definite arrange-
ment of those materials. This likewise appears to
have been the view taken of the subject by the
Rabbi, David Kimchi.

¢ ¢ Tagius, in his Annotations in Critici Suacri on Genesis 1,
thus alludes to his opinions concerning the term ¢in the beginning.’
¢ The Jewish Interpreters vary in their exposition of this term, but
the opinion of Rabbi D. Kimchi seems preferable to me to any
other ; for in his ‘Book of Roots’ he explains it in this manner.
That God created the Heavens and the Earth, and then those things
that were produced out of them. After which, Moses goes on to
say that, in the beginning of the creation the Earth was without
Jorm and void. Thus far, he ; from which ydu see, that in the
opinion of Kimehi, a certain order of created things, (which some
are unwilling to admit) is here indicated by Moses ; viz.,, that
God first created the Heavens and the Earth, and afterwards, those
things which were formed out of them, as if from pre-existent matter ;
what the appearance and condition of the Earth was, is inti-
mated by Moses in the second verse, where he says, ¢ the Earth
was without form and void. ”*

¢ Augustine, Lib. 1, én Gen. cont. Manich, c. vii.—

“ So that this Heaven and this Earth, first made, were no other
than the world ; though not yet set in perfect order.”

* “The Earth’s Antiquity,” p. 146, ef seq.
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¢4 Dr. Andrew Willet, Hezapla in Gen.—1632—

¢ This Heaven and Earth, then, here mentioned to be created in
the beginning, are the same Heaven and Earth which are now, com-
prehending the general matter and seed whereout all other things in
Heaven and Earth were made : first created in the matter, after-
wards perfected in form, and lastly beautified in the ornaments.
This, then, was the order of the creation first, the same Heaven and
Earth were created in a confused substance and unformed matter,
then the form was added.”

¢ ¢ Bishop Patrick. Commentary, 1727—

¢ God began His creation with the Heavens, as the most noble
body, and then proceeded to the Earth, an account of which follows—
¢ without form and void ;' that is, at first, ITe only created a rude
matter of those things, which afterwards were fashioned as we now
see them.”

These views are strengthened and corroborated
by the fact that the division of the text into
verses, is altogether a modern arrangement, and
that in the older writings no such division exists;
and they are still further supported by a very
important observation of Professor Pusey, the Re-
gius Professor of Hebrew in the University of
Oxford, whereby he points out, * that in some old
editions of the English Bible, where there is no
division into verses, we actually find a break at
what is now the end of the second verse; and that
in Luther's Bible (Wittenburgh, 1557) we have
in addition the figure 1, placed against the #hird
verse, as being the beginning of the account of the
creation of the first day.”*

* Buckland’s Bridgewater Treatise, p. 25.
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From this very clear and satisfactory explana-
tion, which, however, Professor Buckland’s Theory
would not suffer him to acknowledge in its true
sense, we arrive at the conclusion that the two
first or opening verses of our modern editions,
must be considered conjointly as bearing testimony
to the primeval state of the Earth’s materials; and
thercfore, that they actually form a paragraph dis-
tinct from the following verses, and referring
exclusively to the pristine condition of our planet,
and not to any other Earth which may have pre-
ceded it. The opinion that an Earth existed for
ages before the present one, has indeed been adopt-
ed by several geologists as a means of reconciling
the declarations of the second verse with geologi-
cal phenomena, and herein we have a sufficient
illustration of the adage that “one error generates
many,”—for, by dividing the opening paragraph of
Genesis, we derive from the announcement in the
first verse, the fact of the Earth’s creation at a
remote period ;—while the second verse, taken sepa-
rately, leads to the conclusion that as the Earth is
stated to have been in a state of disorder, such
confusion must have arisen from some catastrophe
which overwhelmed it with ruin; and Professor

Buckland, taking this erroneous view, procceds to

show that this ruin occurred at the termination of
the undcfined beginning, and that the darkness
which then overspread the globe, was merely tem-
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porary, and was to be dispelled by the re-admis-
sion of light on the first day.

But if the ruin of the former world, cither gene-
ral or in part, was brought about by the operation
of natural laws, and produced the mists and
vapours which caused the temporary darkness,—
wherein lay the necessity for the supernatural
exertion of Divine power to re-admit the light
thus temporarily obscured? We know that such
power is never resorted to, in any casc where the
will of the Creator can be performed by His
appointed laws, and that such laws were here in
operation is proved by the admission that the dark-
ness was only temporary. Since, then, His natural
agents produced the mists and vapours, why not
allow such agents again to disperse them and
re-admit the light? for the interposition of super-
natural agency to effect that which natural laws
could perform, would be both unnecessary and
redundant, and therefore opposed and repugnant to
all we know of the mode by which the decrees of
Omnipotence are fulfilled ; and, consequently, we arc
bound in reason to reject such lame and impotent
conclusions. On the other hand, the asserted inter-
position of the Creator, proves beyond a doubt that
here was no remodelling of a system which had
been temporarily overthrown,—no re-admission of
light obscured,—but an originating or creating of
a state of things which had not heretofore existed.
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This reading of the text is evidently adopted
through a wish to support the preconceived theory
that the strata of the Earth are immeasurably old,
and that their fossil contents are the remains of
those animals which inhabited the land and waters
during the undefined period indicated by the term
“beginning.” As, however, it is proved from the
foregoing arguments, that the two opening verses
are divided from the following ones, and form in
themselves a distinct paragraph relating solely to
the primeval condition of the Earth’s material
elements, at that particular period when the aque-
ous spheroid was created, and as the Scripture
announces the production of light on the first
day, when all are agreed the undefined period had
terminated,—it seems to be incontrovertibly prov-
ed that the fossil exuvie of our strata ave the
remains of organized beings which subsisted on our
present Earth subsequent to that first day,—a fact
which is established by their possessing eyes analo-
gous in all respects to those of the present living
races; and consequently we further prove that
those strata and formations which contain them,
were deposited,—not during the long lapse of
years styled “the beginning,”—but during some
periods subsequent to the creation of light, and to
the first day.

We have therefore in the first verse of Genesis, a
mere simple declaration that the Heavenly bodies,

GEOLOGY AND SCRIPTURE RECONCILED. 63

and likewise the Earth on which mankind has
since continued to dwell, were both produced
in the beginning of creation, by the Almighty.
The second verse then proceeds to show us the
state or condition of the Earth at the time of its
material creation; namely that it was “without
Jorm and woid, and darkness was upon the face
of the deep.” The Earth was “without Jorm,”—
or ‘invisible and decomposed,”—being a mere
chaos or confused assemblage of mineral atoms,
held in solution and suspension by the waters of
that revolving sea or “deep,” on whose surface
the darkness sat. No mention is here made of the
state of the Heavens, but from what is said in the
sixth, seventh, and eighth verses, we are led to
suppose that like the Tarth they were as yet
imperfect. That the Earth was so, we infer from
the explanation given of its condition, namely, that
it was “without form and void,” and therefore
incomplete. But we are further informed that
“the Spirit of God moved upon the face of the
waters;” from which expression we are not to
understand literally that the Spirit of the Most
High, sat or brooded moodily on the bosom of
“the deep;” but, on the contrary, we must regard
it as a figurative expression, and understand that
His will then first gave origin to Nature’s laws,
by imparting to “the deep,” the first impulse of
rotatory movement, by which the fluid mass was
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made to assmme that spheroidal figure which it is
now known to possess, and causing a chemical and
mechanical action to commence within the bosom
of that solvent, by which a precipitation of the
mineral particles, which were floating about con-
fusedly “without form” or arrangement, in a state
of chaotic confusion, were gradually thrown down
from all parts towards its centre, which then
indecd formed the bottom.
The operation and effect of this law are thus
truly and beautifully described by Milton :—
¢« Thou from the first
Was’t present, and with mighty wings outspread
Dove-like sat’st brooding on the vast abyss,

And mad’st it pregnant *

That is, as a dove, by sitting or brooding upon

her eggs, imparts to the inanimate mass, by some

inscrutable process, the principles of heat and life,
so, in like manner, did the Spirit of God, by brood-
ing on the *vast abyss,” impart to it the heat and
principles of chemical and mechanical action, ren-
dering it in His good time, pregnant with the
mineral globe.

In endeavouring to prove the high antiquity of
our Barth on evidence derived from astronomy,
the Rev. Pye Smith observes, that “ the light by
which Sirius is seen by us, moving at its known

* Paradise Lost.—DBook 1, line 19.
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velocity of 192,000 miles in a second, is at least
six years and four months on its passage to our
system. By applying the equation which Sir Wil-
liam Herschel had established, he brought out that
the brilliant nebulse which only that telescope* can
reach, are distant from our systcm by a number of
miles, to express which in common arithmetical
numeration requires twenty figures, of which the
first eight are 11,765,475, the 11 denoting tril-
lions, and the other number billions; the remain-
ing part of the sum being much more than 948
thousand millions. This almost unmanageable
number is expressed by Sir William Herschel thus:
“above 112 millions of millions of millions of
miles!” It follows that the light by which those
bright objects become visible to us, cannot have
been less than one million and nine hundred thou-
sand years in its progress.”{ Now it is fully in
accordance with the statements of Holy Writ, to
believe that the Heavenly bodies may have existed
through ages, previous to the first day of Genesis,
although they did not give light to our planet
before that day. The text, it must be observed,
insists upon nothing more than that light had not
yet visited the Earth, but it does not declare that
the bodies from which that light was eventually to
proceed were not already in existence. The appli-

* Referring to a four feet reflector telescope.
+ Pye Smith on Scripture and Geology.
K
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cation, therefore, of evidence derived from astrono-
my proves indubitably the great antiquity of those
material elements from which this system was at
length elaborated; and it will be perfectly conso-
nant to reason, and in accordance with Scripture,
to believe that the creation of the material ele-
ments of the Earth, was contemporaneous with the
creation of the elements of the Heavenly bodies,
and that all were left under the guidance of certain
natural laws to progress towards that state which
would eventually fit them to form our present solar
system, and for which they were evidently not
prepared before the first day. Our planet, there-
fore, and the Heavenly bodies, existed together
through the undefined beginning, although not pre-
cisely in their present relation to each other, until
such time as each had become prepared to assume

its proper functions in the system, when, having - 3}
. p) ] (=]

been perfected, their light would then first have
reached or been intercepted by the aqueous sphe-
roid. That period, as the Bible and reason lead
us to believe, was the particular point of time
spoken of as the first day, when light was, as
regarded our Earth, to all intents and purposes
created. But while the light of Sirius, is said to
be six years and four months in reaching. the

Earth, and while the light of the brilliant nebule * 4§

is one million and nine hundred thousand years in
reaching it, that of the Sun arrives in only eight
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minutes. If, therefore, no light reached the Earth
before the first day, when the effects of the Sun
became apparent, it must necessarily follow that

. all light had arrived at the same state of perfection

on the first day, and consequently that the light
of the Heavenly bodies being simultaneously appa-
rent on that day, must prove that if the elementa-
ry materials of the Heaven and the Earth were
created at the same time, as the Bible and astro-
nomy teach us to believe, the duration of the
period styled “the beginning,” must have been at
least long enough to admit of the light of the
nebulee reaching the Earth on the first day,—
which will give to the strata, from the centre of
the planet, up to the highest of the primary rocks
inclusive, an age of no less than one million and
nine hundred thousand years before the first day
began; and as throughout that period no organized
beings could have inhabited it, there was evi-
dently a time, as the Scripture and Geology dis-
close, when neither vegetable nor animal life had
existence upon the globe.

Taking a review therefore of the arguments
already brought forward, the following would ap-
pear to be the conclusions we are warranted in

- arriving at. It would seem from the researches of
- many eminent Astronomers that our present solar

system is so constituted and held together by cer-

| tain laws of attraction and gravity, that were any
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of its members to be destroyed, the remainder

could not possibly subsist, in their present relation

to each other. From this fact it will consequently
result that all these members must have had
simultaneous origin, or the system -would never
have been what it now is. If this be true, it will

be easy to show what is the real meaning of the - 3
Jirst paragraph of Genesis, and how perfectly the = -]
discoveries of science agree with that narrative. 3

First then, it is stated that “in the beginning God

created the Heaven and the Earth;” by which we

are evidently to understand, that in the day when
the Almighty was pleased to exert the. creative

power, He called forth those elements which were . 4

after a certain time to produce both our Earth and

the Heavenly bodies which conjointly constitute ~

the solar system. Those elements were at once
made subject to the laws which have ever since
governed inorganic matter; and, when the several
members of the system were prepared by those
laws to assume and to perform the offices to which

they had been appointed,—that is, when the Earth
was precipitated by the laws of chemical and i}

mechanical action from the waters which are dis-
tinguished as “the deep,” and had become a mass

of stratified deposits which were in that particular
state which rendered them fit for the purposes -

their Creator had in view, and when the Heavenly
bodies had arrived at that state which rendered
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_them capable of giving light to our planet,—then,

and not till then, were they all prepared to enter
together upon the several offices which were to be
assigned to them, and consequently at this particu-

9 ~lar period, “the beginning” ceased and the first
p ) g g )

day of the new system opened with the creation
or first appearance of light. The duration of this

~ beginning was therefore, as the facts of astronomy

clearly prove, no less than one million and nine
hundred thousand years; thus satisfactorily show-
ing the great antiquity of the materials of those
strata which from the centre to the superficial pri-

~ mary rocks inclusive, constitute a mass of nearly

4,000 miles in thickness. These strata ave totally
devoid of fossil exuviz, no organic forms having
inhabited the globe during the beginning before
light was created. In this opinion we are further

- supported by the valuable testimony of an eminent
~ Bible critic, who declares that, “In the beginning

God created the Universe; the Heavens and the
Earth. But with respect to this earthly globe, it
‘was not at once the abode of man and animals, as
it is now; but there was a period during which it
was utterly destitute of such a furniture of things

©  as it now possesses; it did not enjoy the light of the
"+ Sun, and it was completely covered with water.”*

* J. G. Rosenmiilleri Antiquissima Telluris Historia, 2 Mosé Gen. 1,
deseripta.  Ulm. 1776, pp. 6, 10, 11, 12, 7),—as quoted by the

Rev. Pye Smith.
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Secondly :—As light was not apparent to our
Earth until the first .day of the Mosaic narrative,

we derive ample and very conclusive proof that - E

none of those animals whose remains are imbedded
in our fossiliferous strata, could have had existence
before that period, because their being furnished
with eyes establishes the fact that light already
was in existence when they lived. From this cir-
cumstance, too, we are still further led to perceive
that all the sedimentary deposits of our present
Earth, from the lowest fossiliferous stratum, to the
superficial deposits now in course of accumulation,
must have originated through the agency of causes
which have only begun to operate since the first
day of Scripture; and, consequently,.that to such
strata no greater age can be assigned than that
which the common chronology of history war-
rants. We are aware that in making this state-
ment, we are exposing ourselves to the attacks of
those who entertain the ¢ontrary opinion that the
fossiliferous strata are the deposits of many thou-
sand ages; but as such opinions are founded on the
great thickness and imbedded fossils of each form-
ation, and as we hope to be able as we proceed to
bring evidence from the state of those fossils which
will go far to prove that no great lapse of years
was required for their deposition, we shall in the
meantime rest satisfied with the chronology usually
adopted by the interpreters of the Hebrew text.
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The events already described, form the first
paragraph of the first chapter of Genesis, are
totally distinct from the events of the second
paragraph, which comprises the history of the
first of the six creative days, properly so called.
This first paragraph therefore distinctly refers to
what took place before the commencement of the
first day, and is clearly defined by the author of
the Book of Genesis, as ‘the beginning.” What
may have been the actual duration of that begin-
ning beyond the time already .pointed out, we
know not, neither is it at all material, since we
perceive that it was sufficient to admit of various
stratified deposits of earthy matter to collect in
the centre of “the deep,” and we may therefore
reasonably, and with every probability of correct-
ness, infer, that when those aqueous precipitations
were all completed, and a dense mass of stratified
mineral matter had been collected in the depth or
bottom of the waters, the Earth had then first
arrived at that state which rendered it fit to play
its part in the great work contemplated by the
Almighty; and we are thus brought down to the
termination of the first paragraph, or undefined
period, termed *the beginning,” and to the com-
mencement of the second paragraph or first defi-
nite day of creation.
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CHAPTER III

CERTAIN CONDITIONS NECESSARY BEFORE ANIMAL LIFE COULD
APPEAR; HEAT; EVAPORATION; ATMOSPHERE; DAYLIGHT;
CREATION OF THE MATERIAL ELEMENTS OF THE VARIOUS
MEMBERS OF THE SOLAR SYSTEM, CONTEMPORANEOUS ; THE
SuN, THE PRINCIPAL SOURCE OF HEAT; DAYLIGHT, AN
EFFECT OF ATMOSPHERIC ACTION ON THE SOLAR RAY.

In the preceding chapters we have endeavoured to
show, both in accordance with geological facts and
with the doctrines of Scripture, what were the
operations of that beginning, spoken of in the first
paragraph of Genesis; and we have seen that the
mineral globe was during that period deposited
in the bosom of * the deep,” and that the aqueous
spheroid was enshrouded in total darkness. It
now remains for us to inquire what other condi-
tions were still necessary previous to the produc-
tion of dry land, and of the organized beings which
were destined to inhabit it. Those conditions evi-
dently were, that light and a suitable atmosphere
should be produced, for without them we know
that the vegetable and animal classes as now con-
stituted, could never have had existence.

Now the atmosphere or vital air, by which we
are surrounded, is known to be composed of aque-
ous vapour, and air combined in certain propor-
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tions, and to produce aqueous vapour we know
that heat is necessary; consequently without the
agency of heat, no atmosphere such as that we
'move in, could have been perfected. We therefore
satisfactorily arrive at the conclusion, since the pre-
sent organic races could not exist in the absence of

the atmosphere, that heat must have been produc-.

ed, and that its operation upon the surface of the
waters by which the mineral globe was surround-
ed, at once gave origin to evaporation, while again
the aqueous vapour thus generated, by combining
with the dry air or unmixed atmosphere which had
hitherto existed shortly gave rise to that which
now envelopes us. Nor was this all, for it likewise
appears that the effect which we familiarly term
daylight, is caused by the rays of solar heat being
scattered and reflected through the agency of the
atmosphere; consequently, as we perceive that this
effect could not have been produced until after the
atmosphere had been perfected, so we derive a
positive proof that previous to the production of
solar heat, the spheroid must of necessity have
been surrounded by darkness. “The phenomena
depending upon the decomposition, refraction, and
reflection of light by the vapour of the atmosphere,
are not less striking and important than those
produced by electricity. To such effects upon light
by the atmospheric vapour, we owe not only the
cerulean tint of the sky, and all the splendid
L
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colouring of the clouds, but the beneficial morn-
ing and evening twilight,—nay, even the light of
day itself. ‘Were it not,’—says Sir J. Herschel,
—*for the reflecting and scattering power of the
atmosphere, no objects would be visible to us out
of direct sunshine, every shadow of a passing cloud
would be pitchy darkness;* the stars would be
visible all day, and every apartment into which
the Sun had not direct admission would be involv-
ed in nocturnal obscurity.’” Such are the beauti-
ful phenomena, and the important results, of the
action of the vapour of the atmosphere on light.”
Here then we have an atmosphere prepared for
living beings to respire in, and likewise light to
which their organs of vision were subsequently to
be adapted, and without which light the organic
world as now constituted could never have sub-
sisted. ‘ What,”—we may be asked,—* is there no
light beyond the limits of our atmosphere? Is all
in darkness there?” To such a question it may
appear at first sight somewhat difficalt to reply,
unless indeed we answer it by another question,
namely,—What is light?

Light and darkness, in our common parlance,
appear to be wholly dependent upon the form of
the eye in different living beings,—so that what is

* Without the modifying influence of the atmosphere, even Sunlight,
to eyes like ours, would be darkness.
+ Prout’s Bridgewater Treatise, Chemistry, p. 343.
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light to one, is darkness to another. Nocturnal
animals, for instance, pursue their way with ease
and safety through the obscurity of night, when
man would be unable to discern his own hand.
This is an effect altogether dependent upon the
construction of the eye, and proves that the dark-
est night to us, may be daylight to eyes capable of
gathering the rays of light. Again it may be said
that our power of vision is dependent upon the
existence of the atmosphere, and that it is ouly
through its medium that we can see at all; and
this seems nearly proved by the fact that the
organs of vision in animals are modified and adapt-
ed to their modes of life, the situations in which
they are destined to reside, and the medium
through which light is received. “ The various
coats, humours and lenses, contained in the eye,
are all arranged for the express purpose of gather-
ing the scattered rays of light which fall upon that
organ as they do upon other transparent bodies.
Flat-fish inhabit the lowest depths of the sea; and
as this situation removes all danger to them from
below, there is no necessity for visual organs upon
the under surface of their bodies, the invariable
position of which, moreover, would render an eye
so placed almost entirely useless. Hence both
eyes are situated upon the upper surface of their
bodies, on which the light from above descends.
The cornea or outer coat of the eye of these
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animals, is also obviously formed to transmit light
coming through a great depth of water. The
various forms of the pupil, or opening in the iris
by which light is admitted to the eye, is another
provision whereby vision is facilitated, and accom-
modated to the habits of animals. In animals
which climb, such as the feline and simis, the
pupil, particularly in a bright light, is elliptical,
the greater length being in the axis of the body.
Animals whose habits render it necessary that
they should have a considerable extent of lateral
vision, such as whales and the cloven-footed and
solid hoofed genera, have oblong and obliquely
transverse pupils.”*

“The form of the globe (of the eye) varies
according to the medium in which the organ is to
be exerted. In man and the mammalia it deviates
very little from the spherical figure; in fishes it is
flattened on its anterior part; in birds it is remark-
ably convex in front, the cornea being sometimes
absolutely hemispherical. The convexity of the
crystalline lens is in an inverse ratio to that of the
cornea. Thus in fishes it is nearly spherical and
projects through the iris, so as to leave little or no
room for the aqueous humour. The cetacea, and
those quadrupeds and birds which are much under

* Burnett on the Power, Wisdom and Goodness of God, as displayed
in the Animal Creation.
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the water, have this part of the same form. The
aqueous humour being of the same density with
the medium in which the animal lives, would have
no power of refracting rays of light which come
through that medium; its place is therefore suppli-
ed by an increased sphericity of the lens. In birds
these circumstances are reversed; they generally
inhabit a somewhat elevated region of the atmos-
phere, and the rays which pass through this thin
medium are refracted by the aqueous humour,
which exists in great abundance. Man and the
mammalia, which live on the surface of the Earth,
hold a middle place between these two extremes.”*

Now the very fact that the eye of the bird
which inhabits the more elevated region of the
atmosphere, differs from that of man and animals
which live on the surface of the Earth, seems at
once to prove that such difference is required by
the unequal density of atmosphere existing in the
places severally occupied by birds and mammalia,
and that the light which the organs of terrestial
beings receive, is modified and adapted to those
organs by the atmosphere through which it passes;
else why should the eye of the bird differ from that
of man? It does not follow therefore that darkness
must necessarily exist beyond our atmosphere;

* Lawrence’s Note to Blumenbach’s  Manual of Comparative
Anatomy,” as quoted by Burnett.
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darkness fo our eyes, no doubt there would be, but
other eyes (though not terrestrial ones) might see
there. Sunlight, to us, is the rays of solar heat
reflected by the atmosphere; beyond the atmos-
phere therefore all would be darkness to us. But
this does not seem to require us to believe that
because we might not be able to see there, that
darkness must necessarily exist to differently con-
structed eyes, if such there be. Light, per se, or
as an independent principle, would thus appear to
have no existence, but is dependent upon other
causes, and derived from heat. The latent heat
contained in rocks and minerals gives rise by
chemical combination to active or visible light;
but that light, like daylight, is only active and
visible through the agency of the atmosphere; and,
although in the absence of such atmosphere the
latent heat might still exist, and be active under
certain chemical conditions, yet no light could be
rendered visible. While heat would thus appear
to be an ingredient or chemical constituent, light,
on the contrary, would seem to be a mere chemical
effect. Whence then was derived that heat which
tended so materially to perfect our present system?

The researches-of astronomy teach us that the
various members of which the system is composed
are mutually dependent, and that without that
attraction which each exercises upon the other
“The solar system,” as it is termed, could never
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have become what it now is. If this be true, (and
we have every reason to believe that it is so,)

"it will necessarily follow, as already stated, that

the material elements of the whole must have had
simultaneous origin, and that while the Earth was
progressing by the method above related, towards
that state which should render it a solid mineral
mass, entombed within the bosom of the waters,
the other members of the system were likewise, at
the same time, progressing under the guidance of
the Great First Cause, and through the operation
of certain natural laws, towards that condition, or
state of perfection, which was eventually to render
them capable of diffusing heat. We are therefore
justified in inferring that, at the particular point of
time when the material atoms of the Earth had all
been collected into strata in the centre of * the
deep,” the other members had likewise then arriv-
ed at that state which rendered them capable of
diffusing heat, but for which they were not earlier
prepared ;—and from that period commenced all
those natural operations which were absolutely
necessary before the Earth could be rendered fit
for the reception of those wonderful forms which
have ever since continued to inhabit it.

Now the principal source of heat is the Sun,
the centre of the system, and we are therefore led
to believe that whenever the heat of this luminary
Jirst reached the surface of the aqueous spheroid,
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an evaporation from the waters must have com-
menced, and the vapours thus produced, combining
with the dry air, gave origin to that atmosphere
which now surrounds us, and without which we
could not exist.

But the light which reaches this planet, and
which we term daylight, is caused by the scatter-

ing and reflecting of the solar rays by the atmos-

phere; we have therefore reached a point of time
when day and night commenced, and previous to
which, from the want of an atmosphere, the aque-
ous spheroid must have been enshrouded in impe-
netrable darkness. Thus it becomes evident that
the effect of the solar rays upon the sea begirt
mineral mass which composed our planet, was in
the first place to give origin to evaporation, from
which resulted an a#mosphere that converted the
solar ray into visible and active daylight. Here
then we appear to have traced back the origin of
those conditions which were absolutely necessary
before organized existence could commence.
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CHAPTER 1V.

CREATION OF LIGHT; OBJECTIONS ANSWERED ; CONTRADIC-
TIONS OF AUTHORS ; VISIBILITY OF LATENT LIGHT DUE TO
THE EXISTENCE OF THE ATMOSPHERE ; REASONS WHY THE
SUN MAY NOT HAVE BEEN APPARENT ON THE FIRST DAY ;
PROOFS THAT THE SUN WAS IN EXISTENCE ON THE FIRST
DAY ; AGREEMENT OF THE FOREGOING DOCTRINES WITIL THE
HorLy ScripTURES.

THE narrative of Scripture informs us that the
first day of terrestrial time was devoted to the
creation of light, and consequently we are led to
believe, that on this first period the darkness which
had hitherto sat over and enshrouded the waste of
waters, was now to be dispelled ; and accordingly,
in obedience to the mandate “ Let there be light,”
—the Sun, Moon, Stars and Planets with all the
Heavenly host were at once brought into their pre-
sent relation with our spheroid as luminaries. That
they had already existed from the time when the
material elements of the Earth were called forth in
the beginning, there is every reason to believe, but
not until this first day, were they rendered capable
of diffusing heat.

It has been objected by some writers that by the
light which was called forth on the first day, we
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are not to understand the Sun; and we are told
that “ no truth in philosophy seems to be now more
clearly ascertained than that light has a distinct
existence, separate and independent of that lumi-
nary;” “ that light seems, like heat, to have two
states, active and latent. The active state causes its
visible phenomena and our sensation of daylight.
When this subsides by the Sun’s departure, into its
latent state, our sense of darkness or night is pro-
duced. The Sun’s rays again emerging on it, have
the power of changing its latent state into its ac-
tive visibility.”* Now what is this but a very con-
tradictory and unintentional admission, that the Sun
is itself the only true source or cause of that light ?
For if the supposed latent principle is not rendered
active “wntil the solar ray emerges on it” to pro-
duce our daylight, it is abundantly evident that
it could never have been in its active state of visi-
bility ; that is, there could have been no daylight
until subsequent to the creation of the Sun; and
consequently, that if there was daylight on the first
day, as all are agreed there was, so also must the
Sun have been in existence on that day; for, with-
out the cause, the effect could not have been pro-
duced! From such doctrines, therefore, it is proved
that until the Sun was created, light must always
have remained in its latent state; that is, there

* Sharou Turner’s  Sacred Iistory of the World,” Vol. I, p. 94.
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was no visible light, which accords precisely with
the statement of the Scriptures. The result of
such views is thus rendered extremely satisfactory,
although quite unexpected by those who advocate
them. - But it is moreover evident that such a doc-
trine involves a decided and palpable contradiction,
for we are told that the Sun was not created until
the fourth day, and yet that there was light on
the first day ; and that such light conld not have
been active ; that is, could not have been daylight,
unless the Sun emerged upon it,—for, when the
solar ray is withdrawn the light becomes lafent,
and night, or darkness, is the consequence. The
light therefore which was visibly active on the first
day, whence was it ? It must either have been
active without the aid of the solar ray,—which the
theory says it cannot be,—or the Sun must have
been in existence, and rendered it active on that
day, which the theory likewise denies ! Thus
was, and yet it was not! Now if the latent light
requires the agency of the solar ray to bring it into
its active and visible state, how could it possibly
have been active on the first day unless the Sun
was then in existence and capable of diffusing
heat ? It assuredly could not have been operated
upon (which however the theory supposes was
the case) by that which according to the same
theory was not created until three days later in
the week !
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The same amiable and talented author proceeds
to tell us in support of these views, that “ when
at night in a dark room, we strike a light and have
a candle burning with its blaze till morning, we
have a familiar instance of light without the Sun,
and which is independent of it. A .more curious
example of light in which the Sun has no concern,
appears in the fungus rhizomorpha. This genus,
which vegetates in dark mines far from the light
of day, is remarkable for its phosphorescent proper-
ties. In the coal mines near Dresden, it gives
those places the air of an enchanted castle. The
roofs, walls, and pillars are entirely covered with
them, their beautiful light almost dazzling the eye.
M. Marcel de Serres justly says, * Volcanos which
emit torrents of light, teach us) ‘que la lumiére
est entrée dans la composition du globe,’ and not
from the Sun.”* DBut this line of reasoning proves

nothing more than that certain bodies have at pre-

sent the property of emitting visible light under
certain circumstances, and in situations where the
light of the Sun is apparently absent; but it does
not prove that such bodies would have been able
still to produce visible light, even though the Sun
had never been created, which to be at all conclu-
sive, it must do. The question rather is, may not
such bodies be indirectly indebted to the Sun, or to

* Sharon Turner’s “ Sacred History of the World,” Vol. 1, p- 96.
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its effects on the surface of our globe, for the
power to render their latent light visible? The
theory really proves nothing until it shows us that
the flint and the fungus could have emitted active
or visible light previous to the creation of the Sun.
But our author tells us that the light which has a
separate existence from the Sun, remains latent
or in a state of darkness, unless “ the solar ray
emerges on it;” and yet he most unaccountably
brings forward, as an example of the existence of
such light, the phenomenon produced by the fun-
gus in a situation from which, he says, the Sun’s
rays are altogether excluded, namely, “in dark
mines jfar from the light of day!” Here again is
a contradiction, for if the Sun’s rays are necessary
to give activity to the latent light, how can the
fungus produce visible light where the Sun’s rays
are excluded? It must either possess the property
of giving forth light unaided by the solar ray,
or the solar ray must reach it in the mine. But
then again if our author be correct, and the fungus
gives forth light unaided by the Sun, it will follow
that there are three kinds of light ; namely, one
which proceeds directly from the Sun; a second
which is only active when aided by the solar ray;
and the third produced in situations “ far from the
light of day.” The testimony deduced from “vol-
canos which emit torrents of light,” is not more
satisfactory or conclusive than that derived from
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the phosphorescence of some plants, or the emis-
sion of a spark from flint, because it only assures
us that *“la lumiére est entrée dans la composition
du globe,”—without telling us what gives it. the
power of becoming visibly active. These views
then, far from being conclusive or strengthening
the idea that the light produced on the first day

was independent of the Sun, rather tend to

prove that that body was itself the cause of the
light. )
Again the same writer remarks that “many
facts lead to the conclusion that light actually
enters into the composition of all, or of most sub-
stances, and like heat, becomes a latent part of
them. From these it is extricable with more or
less rapidity without the interference of the sol.ar
ray, as in the burning of all inﬂamm.a})le bodies
when it passes into its active and visible sjcate.
When the two liquids of nitric acid, and oil of
turpentine burst into a flame on being m.ix'ed,
without the approach of any fire, we see a striking
instance of latent and combined light passing sud-
denly into a free and active state. So, wh.en ‘?hat
brilliant blaze occurs on dipping the iron wire into
oxygen gas, it seems to be the la‘?ent light com-
bined in the gas, evolving from it instantaneously
into its visible form. The Sun has nothing to do
with these phenomena, nor with any of our artifi-
cial illuminations. All these may be decmed latent
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light emerging from its combinations into free and
active visibility.”* These examples, and indeed
every one that might be brought forward, prove
nothing more than that most, if not all substances
contain a portion of latent light, which, under cer-
tain circumstances, may be rendered active and
visible. But the question as to whence that latent
light derived the power of becoming wvisible is
nowhere attempted to be answered, nor does it
appear to have entered into the calculation, that in
every instance it requires some chemical assistance
or combination to render it active; allowing,
therefore, that every substance in nature contains
latent light, we are still as far as ever from ascer-
taining what made that light active on the first
day, so as to produce the effect of daylight. That
light is now emitted by the immersion of an iron
wire into oxygen gas, apparently independent of
the Sun, is no proof whatever that the latent
light is not indirectly indebted to the Sun for
the power to become visible, We see now that
such and such properties belong to certain sub-
stances, which, under particular circumstances,
produce certain effects; but we cannot say that
these effects would have been visible previous
to the creation of that luminary, or that they
would still exist if it were to be annihilated.

* Sharon Turner’s * Sacred istory of the World,” Vol. I, p. 96.
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But since we do know that all terrestrial things
have undergone some changes since their origi-
nal creation, it becomes more than probable that
the occasional visibility of the latent light which
enters into their composition is itself an effect
of the solar ray; for, though latent light,
as well as latent heat, may enter into the com-
position of certain substances, it is evident that
such light can only be regarded as a chemical
effect, and, like the latent heat, requires che-
mical combination to render it perceptible. It is

very possible, however, that this latent principle -

may have existed even previous to the creation
of the Sun as a luminary, while, at the same time,
it is quite evident that it could not have become
active, so as to produce daylight, until after the
atmosphere had been perfected, which, as the atmos-
phere was the result of the Sun’s action upon the
surface of the aqueous spheroid, is in other words
to say, that there could have been no visible light
until after the Sun had obtained its present proper-
ties; that is, in fact, that the Sun itsclf was the
cause of daylight. It has been the practice of
most cosmogonists to declare that although the
Sun was in existence with all its present properties
on the first day, and was the cause of the light
which was then called forth, yet that it was only
apparent to the Earth by its effects, being itself
screened from view, and obscured by the mists to
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which evaporation had given rise.* Now, although
it is perfectly consonant to reason to imagine that
such must really have been the case, yet as others
have objected that the Sun must have been visible
before the mists had gathered sufficiently to
obscure it from view, it may be observed, that
there does not appear to be the least necessity for
adhering to such doctrine from any thing to be
gathered from the Scripture, it being nowhere
stated that the Sun was invisible. The opening
verses inform us that “ Darkness” was upon the
face of “the deep;” but this was in “the begin-
ning,” previous to the creation of light. At the
termination of that undefined period the first ter-
restrial day commenced by the production of light,
which, from all we now know, must have been an
effect of the solar ray upon the newly formed
atmosphere, and the darkness was consequently
thereby dispelled. But there is not the slightest
allusion either in the third or subsequent verses to
the invisibility of the Sun itself. The screening of
that body from actual view seems to have been
insisted on, not so much from a conviction of the
existence of any actual necessity arising out of
natural causes, as from a wish to explain the
operations of the fourth day, and to show that the
Sun might truly have been in existence on the

* Vide Penn, Fairholme, &e.
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first day without having the power of becoming
apparent further than through its effects, until the
fourth day. All this, however, is perfectly natural,
and the reason why #he effect was visible, while ¢he
cause remained obscured, may be simply this ; the
mineral substance of the Earth was enveloped by
the waters, which had deposited it, and upon the
bosom of those waters impenetrable darkness sat.
But when on the first day that darkness was to be
dispelled by the creation of light, the heat impart-

~ ed by the solar rays, must necessarily have caused

an evaporation to commence from the surface of
the aqucous spheroid, from which dense clouds of
vapour or fogs would have been formed and collect-
ed above its surface ; thus effectually obscuring the
source from whence the heat emanated, although
the effects were visible through the instrumen-
tality of the newly formed atmosphere. In this
there is nothing more wonderful than what con-
stantly falls under our observation in a very dull
and cloudy day ; the Sun is often obscured from
our view by mists and vapours, as effectually as if
it did not exist at all, and yet its rays pierce
through the gloom and give us daylight. It is
quite possible therefore for the Sun to have been in
existence on the first day without any necessity for
its being actually apparent further than by its
effects of daylight. ‘“ After the Sun and Moon are
set, the influence of the atmosphere still continues
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to send us a portion of their light ; not indeed by
direct transmission but by reflection upon the
vapours and minute solid particles which float in
it, and perhaps the actual material atoms of the air
itself.”* Here then is a familiar illustration of the
fact, that the effect may be apparent, although the
cause is concealed. It must be remembered also
that although coeval in existence with the material
elements of the Earth, the Sun could not have been
rendered optically apparent until after the produc-
tion of the atmosphere we live in. This atmos-
phere being ‘mixed or composed of dry air and
aqueous vapour, could not have been completed
until heat, operating upon the surface of the waters,
had given birth to evaporation. The atmosphere
which had previously existed, was what is termed
an unmixed atmosphere, and the natural conse-
quence of evaporation taking place in such dry air,
is thus described; “over the greater part of the
Earth the air which during the day is warmed by
contact with the Earth’s surface, and thus becomes
lighter, has a constant tendency to rise into the
higher atmosphere. Now if this air were saturated
with vapour, of course whenever the air by rising
became mixed with the colder air, its vapour would
be more or less condensed and a cloud would be
formed. Hence if we lived in such an atmos-

* Ilerschel’s Treatise on Astronomy, p. 33.
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phere, we should be always enveloped in a mist,
through which the Sun would not be visible.”*
Now since there could have been no vapour to
combine with the dry air until the first day, when
the solar ray by falling on the surface of “the deep”
caused evaporation to commence, the effects in all
probability would have been the same as those
above described, and the Sun although created and
rendered capable of diffusing heat, could not have
been apparent through the dense mists which were
collecting above the surface of the waters. But
evaporation having once commenced and the dry
air having in consequence become combined with
vapour, would ever after have retained a portion,
more or less according to the temperature, and
thus constitute our present atmosphere. It is a
known law that “under all temperatures evapora-
tion decreases as the air which receives the vapour
approaches its point of saturation. Henee it follows
that in an atmosphere perfectly saturated with
moisture, and in a state of thermal and dynamical
equilibrium, there can be neither evaporation nor
condensation;”} and hence, too, it follows that
evaporation would be greater and more rapid in an
atmosphere of -air hitherto devoid of moisture.
Such an unmixed atmosphere it was which existed
at the time when heat was first called forth to

* Prout’s Bridgewater Treatise, p. 297, T Idid, p. 299.
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operate upon the surface of the planet, and conse-
quently the effects of that heat must entirely have
coincided with the facts above narrated.

The supposition that any visible light, capable
of producing the effect of daylight, existed previ-
ous to the creation or rather to the perfecting of
the Sun, is rendered altogether improbable by the
fact that a period of light and a period of darkness
constituted then, as they do now, “the evening
and the morning,” or one natural day. We know
that this succession of day and night still conti-
nues and is caused by the diurnal rotatory move-
ment of the Earth upon its axis, and that so long
as “the solar rays are reflected and scattered
by the atmosphere, we experience daylight;” but
when those rays are withdrawn,—that is, when
our portion of the Earth’s surface turns round
from the Sun, the period of darkness or night
ensues. The very same alternation of day and
night took place on the first day, and we are
therefore justified in believing that the same causes
produced the same effects. But since daylight is
produced by the scattering and reflecting of the
solar rays by the atmosphere, it is at once cvident
that. there could have been no daylight until after
the atmosphere was perfected ; and, again, as vapour
was mnecessary and was caused by the effect of
the solar rays upon the surface of the aqueous
spheroid, it seems to be satisfactorily proved that
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the Sun itself was the source of the heat and light
which reached our planet on the first day, inde-
pendent of the fact that the latent light which is
supposed to have existed at that period, could not
have produced active and visible daylight without
the assistance of the Sun.

¢ The prior existence of water and air, as com-
pared with that of plants and animals, is establish-
ed by the fact that water and air can exist with-
out plants and animals; but that plants and ani-
mals cannot exist without water and air. Hence,
water and air must have existed with all their pre-
sent properties before plants and animals were
created ;”* and precisely the same argument holds
good with regard to the Sun, for its prier existence,
as compared with that of plants and animals, is
proved by the fact that it could have existed for
ever without plants and animals, but plants and
animals could not have existed without the Sun.
Hence it must have existed with all its present
properties, before plants and animals were created.
Now History informs us that the plants were
created on the third day; the Sun therefore must
have been created previous to that day, which at
once sets at rest the question of its creation on the
fourth day; it must then have been in existence
on the first day and was, consequently, the source

* Prout’s Bridgewater Treatise, p. 174.
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of the light which was then called forth. And
this proof becomes still stronger and more appa-
rent when we reflect that “had the absolute quan-
tity or the relative gravity of the atmosphere been
materially different from what they are, the pre-
sent order of things could not have existed.”* If
then plants and animals could not have existed in
any other atmosphere than that which actually
surrounds the Earth, it is certain that such atmos-
phere must have been formed before organic beings
were created; and from what has alrcady been
saild regarding the composition and origin of this
atmosphere, it becomes evident that the solar ray
must have been in existence prior to the formation
of the atmosphere. What then are the conclusions
to be drawn from these facts? They are clearly
that the Sun existed before the atmospherc; the
atmosphere before plants and animals. History
again informs us that plants and animals were
respectively created on the fifth and ¢hird days;
that the second day was occupied in giving origin
to the firmament; and thus we are absolutely
forced to the conclusion that the Sun was, with all
the other Heavenly bodies, brought into its present
state of perfection on the first day, and was the
source of that light which the Scripture informs
us was then for the first time called forth.

* Prout’s Bridgewater Treatise, p. 174,
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How exactly then do the actual phenomena of
nature coincide with and confirm the doctrines of
the inspired Historian, and how clearly does our
present system evince in its ordering and arrange-
ment, the design and impress of a Benevolent and
Presiding Intelligence.

Thus we are satisfactorily assured that the Sun
was created or perfectéd at that particular point of
time when its effects produced what we term the
first day; and immediately operated in causing an
evaporation to arise from the surface of that ocean
or “deep,” by which the mineral globe was as yet
surrounded, and the aquecous vapours thus pro-
duced combining with the dry air formed our pre-
sent atmosphere. While these important operations

were being brought about, the Sun itself most

probably remained obscured by the dense mists
which its rays had caused to rise from the waters,
so that nothing but its effect of light was yet
apparent, and as the Farth continued to revolve
“ God divided the light from the darkness. And
God called the light, day, and the darkness He
called night. And the evening and the morning
were the first day.”
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CHAPTER V.

OPERATION OF THE SECOND DAY ; STATE OF THE EARTH
AT THE END OF THE FIRST DAY; FORMATION OF THE
FIRMAMENT ; THE RESULT OF NATURAL LAWS; CORRECT-
NESS OF THE SCRIPTURAL ACCOUNT ; MEANING OF TIIE
WORD FIRMAMENT.

THE production of heat from the Heavenly bodies
on the first day of our present system, natural-
ly caused an abundant exhalation to arise from
the surface of the waters which surrounded the

~ Earth ; and these exhalations bLeing condensed

into a thick fog, as they came in contact with the
colder superstratum of air, effectually concealed
from view the Heavenly bodies themselves, while
yet through the instrumentality of the newly-
formed atmosphere, the effect of daylight was
apparent.

This was the state of things at the termination
of the first day, and, accordingly, on the morrow, or
morning of the second day, when the Sun again
appeared and shed his influence over the planet
with its enveloping mists, the effect of that in-
fluence exerted upon the saturated atmosphere
was to heat and expand it, and so cause the vapours
to rise higher into space, still continuing, perhaps, to

)
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obscure and screen from view the actual source
of light, but leaving a clear vault around the
spheroid ; thus separating the waters of the ocean,
from those mists to which evaporation had given
rise, and whi¢h now hung suspended above in a
wide spread canopy of clouds. Here again, then,
we perceive that the operations of this period were
perfectly natural, and performed by the same laws
that are now in force, for who has not, at some time
or other, witnessed the early morning overcast and
enshrouded in dense fogs, which, in a short time
after the rising of the Sun, began first to waver,
lift, and, finally, as the atmosphere became warmer
or expanded below, float away upwards into the
higher regions ? The work of this day was in fact
the perfecting of that atmosphere which had been
produced on the preceding day, but which, owing
to the previous dry or unmixed condition of the
surrounding air, imbibed so largely of the aqueous
vapours rising beneath the influence of the solar
ray, as to become saturated with moisture, and
to form by contact with the colder superstrata of
air, a dense unbroken volume of fog, hanging in a
continuous shroud above the surface of the waters.
‘When, therefore, the second morning broke, and the
Sun once more poured his bright and cheering
beams down on the misty scene below, the natural
effect produced by his enlivening rays, was to raise
the temperature of the saturated atmosphere and

GEOLOGY AND SCRIPTURE RECONCILED. 99

by its expansion enable the fogs to rise from the
surface of the deep, higher into space, where, ga-
thering into clouds, they left the lower region
around the planet cloudless and free. “ The globe
was thus disengaged from its incumbent vapour,
but still the effect of light was alone apparent ;
for congregated clouds had succeeded to terrestrial
mists, and continued to render the cause of that
effect non-apparent, and therefore, optically, non-
existent ; as we ourselves experience during the
prevalence of similar weather.”*

How then do these alleged facts correspond with
the narrative of Scripture ?

The operation of the second creative period was,
we are told, the formation of a *firmament in the
midst of the waters, to divide the waters from
the waters.” “ And God made the firmament and
divided the waters which were under the firmament
from the waters which were above the firmament ;
and God called the firmament Heaven.”

The most natural question which arises from a
perusal of this statement is—* What were those
waters which were now to be divided from the
other waters which were under the firmament and
enveloping the Earth at this period ?” The answer
to this question we have already given in the

* Penn’s Comparative Estimate of the Mosaical and Mineral
Geologies, p. 174.
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description of the operations detailed above, namely,
the division, by expansion, of the atmosphere, of
the cloudy or misty exhalations, from the super-
incumbent waters of the Earth ; an answer which
shows clearly the correctness of the sequence of
events as recorded by the inspired historian, for
they are found to be strictly such as would inevi-
tably have resulted from natural causes; or, in other
words, that they were all the natural consequences
of calling forth heat and light on the previous day,
and they could not possibly have followed in any
other succession than that which is recorded.

“ The proper translation of the word, which our
version, after the  Septuagint, renders firmament,
is, the expansion. And God said, Let there be an
expansion, and let it divide the waters, &c. The
cause of expansion is heat; which naturally divides
and separates that on which it acts, as we see in
the case of evaporation and the ascent of steam ;”*
“ The word firmament,” says another author, comes
from a root that means to beat, to spread out by
beating. By the ancients it was used to designate
the blue vault above us, and corresponded with a
free use of the term Heaven. The firmament, as
now understood, designates that region that sur-
rounds our globe, and in which float the clouds
that shade us from the scorching beams of sum-

* Kirby’s Bridgewater Treatise.
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mer, or drop upon us the genial showers of spring.
Firmament, we understand, to be equivalent to
our term atmosphere. It therefore designates that
body of air that surrounds the planet on which
we dwell. “ And God smade the firmament.” The
idea generally attached to this clause is that of a
proper creation. It is thought that at this time
the atmosphere was brought into existence by the
will of God; that previous to the second day there
was 1o aerial substance surrounding the globe. Tt
is well that the language does not demand this
interpretation, for we fear it would have been
found to oppose the principles of natural science,
in such a manner as would render reconciliation
hopeless.  Light existed on the previous day; but
such light as could not exist in the absence of the
atmosphere. The Hebrew word rendered * made”
does not primarily mean create; its prevailing
signification is fo make, prepare, &c.* It is a
different word from that rendered “create” in the
first verse, and appears to be less powerful. Some-
times it is properly rendered create; but this is
always regulated by the subject or the context.
In the passage before us, we understand it in the
sense of, fo prepare or arrange. The Creator
willed that there should be a firmament in the
midst of the waters, to divide the waters which

* Gesenius’ Lexicon.
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were under the firmament from the waters which
were above the firmament; and it was so—*In
the midst of the waters;” rather, “ between the
waters.” The waters which were under the firma-
ment are generally understood to be the * waters”
mentioned in the tenth verse, and which, when
gathered together, were called “seas.” What are
we to understand by the waters separate from
these, and said to be above the firmament? The
general answer to this question, is, that reference
is here made to the water which is known to lodge
in the atmosphere. It ascends from the Earth
under certain circumstances, and is stored up in
the Heavens, till a wise and beneficent Providence
dispenses it again to refresh and beautify the
ground. It exists in the shape of clouds and
vapour. Previous to the work of this day, (the
atmosphere being saturated,) the watery vapours
approached so near the surface of the Earth, that
there appeared to be no line of demarcation; the
one merged as it were into the other. Now the
effect of the atmosphere (which was warmed and
expanded,) immediately appeared in the separating

between the waters below and the waters above.

The surface of the former assumed a definiteness,
the moist mists being rolled away, and the latter
carried upwards to the higher regions. Thus God
made, or prepared, the firmament, and divided
the waters which were under it, from those which
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were above it. “ And God called the firmament
Heaven;” the term Heaven is used in various senses
in the Bible. In its highest sense, it refers to the
habitation of God’s throne; in its lowest sense, it
is applied to the coating of air that surrounds the
Earth, as in this clause. The phrase, “ Let it
divide, does not simply mean, let it separate; but

~also, let this separation continue. By means of
. the firmament, let there be a lasting separation

between the seas beneath and the watery clouds
above.”* Thus the operations of the second day
are not to be attributed to any especial or super-
natural exertion of Almighty power on that period,
but to the fact of the Sun’s having been made the
source of heat and light on the preceding day;
consequently, the firmament or expansion, was the
direct and unavoidable result of those natural laws
which the Almighty Architect had seen proper
to impose upon matter in “the beginning,” and
which continued under His guidance to reduce
chaos to order, and which, under the same guid-
ance, rule matter at the present day. The succes-
sion of events related by the inspired historian is
therefore established as natural and true.

* Wight’s “ Mosaic Creation,” passim.
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CHAPTER VL

PIIENOMENA OF THE PRIMARY ROCKS CONSIDERED ; STRATI-
FICATION REFERRED TO THE AGENCY OF WATER ; AMOR-
PHOUS ROCKS OF IGNEOUS ORIGIN ; AGENCY OF WATER
AND IIEAT PERCEPTIBLE ; THE AGENCY OF WATER PRE-

CEDED THAT OF HEAT ; GRANITE OF IGNEOUS ORIGIN ; .

VOLCANIC AGENCY APPARENT ; CONCLUSIONS TO BE DRAWN
FROM THE PRECEDING FACTS. '

W=z have arrived at the conclusion that the mineral
globe was, during a long lapse of years, gradually
collected in the centre of a vast revolving ocean,
which still continued to surround it, until various
conditions, necessary before vegetable and animal
life could commence, had been fulfilled. These
conditions were that heat, atmosphere, light and
dry land should be prepared, adapted to the consti-
tution of those organic classes which were destined
to inhabit the Earth. We have endeavoured to
show how the three first conditions were brought
about, and it now only remains for us to inquire
by what means the dry land was made to emerge
from its enveloping shroud of waters. It may be
necessary, however, before entering upon any hypo-
thesis on this head, to bring forward such testi-
mony as the phenomena of the Earth’s strata
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furnish, as to the means by which they have been
formed, and then reasoning upon these facts, we
may be able by the inductive process, to refer the
visible effects to the proper causes or agents which
have produced them.

In contemplating the vast masses of primary
rocks which form a material portion of every
mountainous country, there are two very remark-
able facts observable, which cannot fail forcibly to
arrest the attention of even the most superficial
observer, while to the diligent inquirer into the
causes which have been productive of the natural

. phenomena which the Earth’s surface everywhere

presents, they furnish a mine of deep and interest-
ing research. These are the presence or the
absence of stratification in rocks pertaining to the
same system, and whose constituents, though often
varied in their proportions, are still essentially the
same; such, for instance, are granites and gneiss,
with their varieties. These facts have long since
attracted the attention of geologists, and have
served, in a great measure, as foundations for the
two great rival theories of Werner and of Hutton,
whose disciples, from their opposite views, have
been termed the Neptunists and Vulcanists. And
first of stratification—In examining the rocks of
the secondary series, it is a point universally
admitted, that their stratification is to be attri-
buted to the undoubted agency of water, the
P
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materials or earthy particles of which they are
composed, having, it is supposed, at one time been
held in suspension and gradually precipitated from
the bosom of tranquil waters, whether in lakes or
estuaries; and we derive additional and satisfac-
tory proof that such was their origin, from the
facts which are observable in the aqueous deposits
of the present day. We are led indeed to believe,
from the existing laws of Nature, that stratifica-
tion is the necessary and inevitable consequence
of aqueous deposition or precipitation, and we can
account for it in no other way. ,This seems to
have been the means of inducing Werner to
declare, that the materials of all rocks were once
held in solution by waters possessing the proper-
ties of an universal solvent; and, if the views we
have already hazarded regarding the origin of the
Earth are at all correct, it would appear that his
idea was not altogether devoid of truth.

On the other hand, the fact that some rocks of
the primary series possess no stratification at all,
together with the great compactness of their struc-
ture and the perfect crystallization which they
exhibit, furnished Dr. Hutton with the chief argu-
ments which induced him, in opposition to the Wer-
nerites, to pronounce them to be rocks of igneous
origin, whose structure proved them to have been
subjected to great heat and pressure. Now it is an
undoubted fact that the agency both of water and

£y
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heat is perceptible in the rocks of this series, and
therefore that the observations and views of these
two great men, however much they may at first
sight appear to differ, are nevertheless both found-
ed on truth; and, had the followers of either teacher
been less strenuous in their opposition to each
other, and more alive to the many truths and
beauties of both systems, they might long ere this,
by blending the main features of the two, have
furnished us with something like a satisfactory
solution of the problem. Admitting, therefore, with
Werner, that the stratification which is apparent
in most rocks of the primary class, is a proof that
they were deposits from water; and, again, with
Hutton, that the non-stratification of granmite and
sometimes too of gneiss, together with the com-
pactness and perfect crystallization of all primary
rocks, is a proof that they were once subject both
to great heat and great pressure; it will neces-
sarily follow that the stratification must have been
completed previous to the exertion of that heat
and pressure which tended to consolidate and
upheave them. This is a fact which can scarcely
admit of a doubt, for we must at once perceive
that if the heat which tended to indurate and
crystallize the original materials, had been first.
brought into action, as the nebular theory would
require us to believe, no stratification would have
been perceptible, because, when once those mate-
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rials had undergone fusion and become chemically
solidified by refrigeration; they would have pre-
sented an amorphous mass of crystalline rock
devoid of all traces of stratification or aqueous
agency. Thus we seem to derive a positive assur-
ance that the first condition of the primary forma-
tions was that of a series of concentric aqueous
deposits around a dense, though as yet unindurated,
central mass or nucleus. Supposing, therefore, that
the heat which subsequently tended to ¢rystallize
and convert them into compact rocks, originated
in the centre of the mass, the natural effect would
be to destroy all trace of stratification in those
rocks which were in the closest contact with it,
while those which were deposited higher in the
series, would merely show the effects of the heat
in their superior density, without at all losing the
form or arrangement of their original deposition;
and this is found to be the case, for granite, the
lowest of the group, is known to be amorphous;
while gneiss, the next in succession, and which
indeed may be considered as a mere variety of
granite, is sometimes found ‘only partially strati-
fied; while again mica slate, and other subordinate
rocks, are found to possess a perfect stratification.
It seems therefore necessary to admit that primary
rocks have undergone an alteration since the
period of their first deposition, and that such alter-
ation has been mainly produced by the agency of
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heat and pressure; and thus, although in the days
of Dr. Hutton it was objected that the stratifica-

" tion and crystallization of limestone were opposed

to his theory of internal heat, yet subsequent dis-
coveries have proved that “in contact with igneous
rocks the chalk of Ireland and the limestone of
Teesdale are turned to crystallized carbonate of
lime; and experiments in the laboratory have left
no doubt of the propriety of referring this crys-
tallization of the limestone to the mere agency
of heat and pressure. The primary limestone is
therefore crystallized, because it has been subject
to high temperature, pervading of course all the
rocks with which it is associated. But it occurs
with nearly all members of the mica slate and
gneiss systems. All those rocks then have suffer-
red the influence of heat.”*

It appears also from the same author, that
“ experimental proof has been obtained that quartz
rock is merely sandstone altered by heat, as had
been inferred from phenomena at the contact of
such rocks with basalt and greenstone, and that
some of the characters by which gneiss and mica
slate approach to granite, are owing to their
having experienced considerable influence of heat;
and many considerations render it probable that the
circumstances under which they were accumulated

* Phillips’ Treatise on Geology.
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differed materially from those which produced the
sediments of the secondary geological era.”*

It seems certain, moreover, that the causes, what-
ever they may have been, which were instrumental
to the elevation of the primary rocks, have been in
operation more than once, for we find the granite,
in many cases, bursting through and lifting up
strata of all the subsequent formations ; thereby
clearly proving that such disruptions must have
taken place after the several systems so disturbed,
had been deposited ; and, at the same time, it be-
comes more than probable that the induration of

such systems was, in a great measure, caused by the

effects of that internal heat or volcanic agency
which conduced to their upheavement at a time
when their strata were subjected to the pressure of
the superincumbent ocean. Supposing this to be
granted, it may yet be asked whether any traces of
such volcanic action are perceptible among uplifted
strata ? Now such may be said to constitute one
of the best ascertained truths of geology, for it can
be truly affirmed that no mountain range of any
importance, is wholly destitute of such appear-
ances, it being found that besides the veins of
granite which pierce and traverse the stratified
beds, there are others of an undoubted igneous
origin, such as porphyry, basalt, greenstone, &c.

* Phillips’ Treatise on Geology.
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which not only burst through and overlie the
secondary strata, but actually run up from un-
known depths from beneath the igneous granite
likewise. These are termed volcanic rocks, and
are found to run up in veins and dykes through
every series from the most ancient to the most
recent of those which were deposited previous to
the opening of what is termed the historical
period. Often too they are seen to form a kind of
pseudo-stratification with the aqueous deposits,
between which they have introduced themselves in
their passage to the surface, where again they
sometimes overlie the true strata in masses exhi-
biting that step-like appearance which has obtained
for them the Swedish name of #rap rocks.*

This disposition of the voleanic rocks would lead
us to infer that the heat which has tended to
indurate and crystallize the primary strata, has
been engendered by some causes which are deep
seated beneath the granites themselves; and, from
the trap dykes piercing through these, it would
seem to argue, that they have been the agents
by which, in their struggles to find egress at the
surface, all the other rocks have been upheaved.
Certain it is that the seat of voleanic fires is deeply
situated beneath even the primary rocks, and we
find Dr. Buckland observing, “that trachyte and

* Trappa, signifying stair-like.
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lava being ejected through apertures in granite,
prove that the source of volcanic fires is wholly
unconnected with the pseudo-volcanic results, of
the combustion of coal, bitumen or sulphur in
stratified formations, and is seated deep beneath
the primary rocks.”*

“ The idea now entertained by many observers
that the seat of volcanic action is not very far
removed from the surface, is readily refuted by
many well authenticated facts, which prove at least
that such action is beneath all the series of for-
mations with which geologists are yet acquainted,
and they therefore warrant the belief, that they
are deep seated within the Earth, and not by
any means superficial. At the Puy Chopine in Au-
vergne, granite is found intermingled with the
trachyte and greenstone, thrown together in con-
fusion as if the whole had been elevated at one
time, before the rock had been entirely changed by
the process. In the lavas of the Vivarais, in those
of the Rhine, and in other localities, imbedded
masses have been met with having much the
appearance of an altered gneiss or granite. Hum-
boldt mentions his having found in the midst of
the new volecano of Torullo in Mexico, white
angular fragments of syenite, composed of a small
portion of hornblende with much lamellar felspar.

* Bridgewater Treatise—Geology.
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Gemellaro discovered a mass of granite containing
tin-stone among the ejected masses of Mount Etna,
and the same rock has been discovered amongst
the trachyte of the Ponza Islands by Mr. Scrope,
and in the lava of Vesuvius by Dr. Thomson
of Naples. Mica slate has, in one instance, been
found ejected by Vesuvius, and various granular
limestones of a dolomitic character are found
amongst the masses ejected from the old crater
of Vesuvius, which lie accumulated in the Fosso
Grande, and the hollow-ways on the slope of the
volcano. If then there be reason to conclude that
the substance which has supplied the materials
ejected by burning mountains or constituting their
internal nucleus, be divided from granitic rocks, a
strong argument will be afforded in favor of the
great depth at which the operations are seated that
have given rise to the effects we witness. This
inference indeed is greatly strengthened by a con-
sideration of the phenomena attendant on an erup-
tion, the general tenour of which plainly denotes,
that the focus of the action is situated at a depth
at the least as great as that to which granite may
be supposed to extend.”*

The effect of volcanic action is, as might be
expected, extremely variable, changing according
to the nature of the rocks, through which it passes;

* Phillips’ Article—Geology—Encyclopeedia Metropolitana,
Q
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thus chalk is converted into crystalline carbonate
of lime; some secondary limestones are rendered
fine grained like the primary Carrara marble; and
at other times a large dose of magnesia is imparted,
so as to render the limestone dolomitic. Sandstones
are changed in the neighbourhood of such volcanic
veins, into quartz rock, and in general wherever
such disturbing forces are perceptible, the rocks of
~ the secondary class, immediately in contact with
the trap, have been more or less altered and often
indeed converted into substances resembling the
primary rocks in structure and in ingredients.”*
Felspar is one of the most abundant minerals in
these rocks, and forms an essential portion of most
porphyries, a rock peculiar to the trap formation.
Hornblende, too, is found to enter largely into the
composition of some members of this family. Now,
as both these minerals are found to enter likewise
into the composition of primary rocks, but espe-
cially into granites and gneiss, which, from being
the lowest in the series, are more immediately in
contact with the volcanic substances, it becomes
perhaps probable that these latter have tended, in
no inconsiderable degree, to modify the Plutonic
rocks, by the greater or less admixture of mineral
substances more properly belonging to themselves;
thus the felspar and hornblende may have been

* Phillips’ Treatise on Geology.
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imparted to the granites when the latter where in
a state of fusion from contact with the volcanic
rocks, in like manner as large doses of magnesia
have been administered to the limestones through
which the trappean currents passed. Or, indeed,
more probably still, the granite may itself be a
member of the volcanic 