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worthy for Infinite Excellency to receive, he planned and 
executed the work of the sinner's redemption, and only fails 
of attaining universal salvation in it, from the perverse re­
jection of sinners, in whose behalf his own honor will not 
allow his power and grace to work any longer nor any fur­
ther. In this broad sense, rectitude demands more than jus­
tice, more than benevolence; it is a goodness that contains 
them both, and demands that they both meet and embrace 
each other for what the Lord Jehovah ~ee8 in himself is due 
to himself. ThuB sin was, and much sin and misery ever 
will be, because divine power must work under the guidance 
of divine rectitude . 
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.&. REVIEW 01' <. J JJE 81X DAYS OF CREATION" OF PROF. TAYLER LEWIS.I 

By JamCl; n V·'lI". LL. D., Silliman Professor of Natum! History, Yale CoJl,~c. , 

" THE heavens declare the glory of God, and the firma­
ment showeth his haJ!diwork." Thus spake the Psalmist in 
view of the revelation which God had made of himself in 
his works. With deeper emphasis may we now u~ter the 
same ascription of praise; for that revelation, as its records 
have been unfolded in these later days, has opened more 
and more glorious thoughts of the Almighty Architect, and 
appears as unfathomable in its truths, as God himself is in­
finite. The world in general is satisfied to see this glory as 
exhibited in form, color, magnitude, and other outside quill-

1 The Six Days of Creation, or the Scriptural Cosmology, with the Ancient 
Idea oC Time· Worlds in distin('tioll from Worltls iu Space. Dy Tayler Lewis, 
Profcssor of Greek in Union College. 12mo. pp.407. Schenectady, 1855. 
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ties. The external attributes of existences have indeed been 
graciously made. so b:anscendent in beauty and full of har­
monies, that" he may run that readeth." But thel'e are al­
so revelations below the surface, open to those who will 
earnestly look for them. For God's hand was never out­
stretched to create, but beauty and wisdom appeared in 
every tracing; and, if seemingly wanting in the outcr vest­
ments, they are still profoundly exhibited through the struc­
ture beneath, in the ordering of the parts from which the ex­
ternals are educed, and in the universal laws there contain­
ed; these are literally secrets of the Almighty, to be diligent­
ly "sought out of all them that have pleasure therein." 

Who are they that are trying to open this book of revela­
tion? 'Men of Science' they are sometimes called; 'Stu­
dents of Nature' is their true position. Nearly all the 
world besides pass the revelation by unheeded, almost as if 
God were only the God of external nature, a maker of pretty 
forms, colors, and fragrances on a grand scale. Many even 
speak contemptuously of him, who, in the study of stones, 
insects, or worms, busies himself with endeavors to read 
those records of God's wisdom. In the style and spirit of 
the Atheist, they decry his pursuits, and strive to throw op­
probrium on all of the sect. They may think better of some, 
who deal with worlds, and mountains, and large quadrupeds, 
perhaps; as if material size were a measure of truth with 
God. They seem not to know that the minutest living be­
ing is as 'much above a universe of dead worlds as life ie 
superior to matter. 

This unworthy spirit is mainly due to prejudice and igno­
rance. They say that science, after all its claims, is no 
nearer to explaining the ultimate nature of matter or of life, 
than centuries ago, and at the same time decry its" boast­
ed" laws. And here is a fatal misconception of science. 
Has metaphysical or sacred Science yet explained the nature 
of God or 'spirit? or has any mind yet. measured eternity? 
The ultimate nature of matter or of life is as much beyond 
all investigation. Science claims not to fathom it; is not so 
presumptuous as to hope for success, although examples are 
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at hand of this prying into mysteries among many writers 
on the second revelation. These subjects are neither within 
its bounds or aims. It seeks only to ascertain the laws 
which God has established in nature, or rather, the methods 
in which he is constantly working in the universe, his plan 
or system, ordained in infinite wisdom and sustained in in­
finite power. Man 'Were presumptuous in his searchings, 
were he oot made in the iIpage of God. Thus endowed, if 
also teachable in spirit, he roay read and understand, and 
reach 'onward ih' his knowledge to brighter and brighter rev­
elations .. 

Newton, by a flash of his ihtelleC't, conceived of the law 
of gravitation j and as he; inquiringly, looked around and 
above, he everywhere found testimony that the Mnception 
was. a fact, a comprehensive truth. • At once, cycles and epi­
cycles, and all the cobwebs oil'past ages vanished, and our 
planetary system and the valtt univet'!!e stood forth in its 
majestic extent, the whole like a vision from on high. After 
the thousands of years that the world hltd eX'isted, there was, 
at last, a correct apprehension of the actual relations in space 
of the heavenly bodies. He announced the law of attrac­
tion and its ratio, called it, for convenience, the law of gravi..­
tation ; and by it, the great highways in the heavens have 
been traced. What before had been thought out, and 
thereupon received as true, proved to be wrong in fact and 
principle. But who will say that we do not now kTWW the 
relations of the heavenly bodies, and the law of their mo­
tions? This law is as immutable as God's will, for it is his 
ordinance. Newton did not dream about the cause or nature 
of gravitation; he had read the law, and rejoiced in the re­
vealed truth. 

Crystallization opens to us other laws, no less comprehen­
sive. All are familiar with the pretty geometrical forms of 
some crysfals. But the observing eye sees the world full of 
crystals. When it snows, the heavens are showering down 
crystals, for every flake is a congeries of crystalline grains, 
and they are often in elegant symmetrical forms. When the 
waters freeze,· they become a mass of crystals, only 80 
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blended that we distinguish not their outlines. When sea­
water evaporates, it drops crystals freely; for every grain of 
salt that goes down, is itself a gem. A bar of iron is broken, 
and its whole texture proves to be an aggregation of crystal 
particles, showing the angular lines and cleavage of true 
crystallization. The granite 01 the hills is but a mountain 
of crystals; and every pudding·stone, although made of 
pebbles, has myriads of crystalline grains or ~ents of 
crystals in and among th~se pebbles. Finally, the special 
fact first noted, develops into a genexa.l truth or Jaw, that 
cohesion in the inorganic kingdom producing solidification, 
~ actually crystaJ.liaatio)l; that we not merely, see nature geo­
metrizing, but matter in its profoundest quality governed by 
geometrical principles; and therefw:e'1hat cohesion in solidi­
fication is not a sort of agglutination :acting in all directions 
alike, which would be well ~11Pugh for making spheres, but 
an axial or polar attract,ion, 4Unging. out symmetrical forms 
according to fixed laws. 

Examining fwt.her, more definite laws come out: each 
species or kind·, of substance, wherever found or however 
made, proves to have its distinct and constant fundamental 
crystalline form, so unvarying in angles and structlll'e, al­
though admitting of modifications by simple ratios, that it 
may be as easily known by it, as an animal by its form. 
These crystalline forms are cubes, square prisms, rhombic 
prisms either right or oblique, etc. ; and in each case, the 
axes of the prisms, that is, their relative dimensions, admit 
of mathematical calculation. 

Thus by widening our field of vision from the single fact 
to universal nature, we learn that molecules have their spe­
cific fonns or dimensions, and cohesion in solids its mathe· 
matical basis. This fundamental quality of cohesion is sus­
tained by every other characteristic of crystals: the hardness 
is different in the direction of unequal axes; so also the trans­
parency, elasticity, conduction of heat, and refraction of light; 
and all in exact accordance with the law of symmetry in the 
crystal. Do we not sec, here, that the very molecules, of 
Which the universe is built, were modelled 'variously and 
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with precision by the hand of Deity? Looking deeper still, 
we learn that these molecules are not, like the blocks of an 
architect, squared and cornered for one place alohe, but have 
their laws according to which thcy are adapted to number­
less forms and structures. Gaining entrance to these inner 
temples of nature, 'We recognize, everywhere,' the appoint-
ments of Him whose glories are infinite. . . ' 

The chemist reads Nature in another of her departments: 
he watches the changes going on around him, and the 
changes which Nature, in her work, passes through in his 
laboratory. He thence learns' not me~ly the absurdity of the 
ancient fancy that water, air, earth, and fire are elements, and 
not only that these are true eiements, and that water is made 
of two, oxygen and hydrogen, and so each substance has 
its elemental constitution;' bitt ~ goes further: he discovers, 
as his facts accumulttte, 'that tht're is a law in these combi­
nations; ihat oxygen and hydrogen, . for example, unite 
only in certain ratios; that they exist in water in the ratio' 
of B to -1 by weight; that, in another componnd containing 
oxygen and iron, the ratio is B to 28; in another, containing 
oxygen and uitrogen, ihc ratio is 8 (oxygen) to 14 (nitrogen), 
or else, 8 to 28, 8 to 42, 8 to 56, 8 to 70, equivalent, in parts, 
to 1: 1, 1 : 2, 1 : 3, 1 : 4, 1 : 5 parts; and so, throughout 
Nature,' in compounds of all 'kinds, he ascertains that the 
elements have their definite combining ratios, and combining 
weights; and thence he learns to calculate, with the utmost 
precision, the constitutions of compounds. 

Here then is a fundamental law of attraction, at the ba!'lis 
of chemistry, and upon it the science rests. It is a law of 
numbers and harmonic relations - the ordained will of God, 
which the chemical student has been enabled to apprehend, 
and is now endeavoring to follow out into all of its beauti­
ful developments. No future research can revoke that will. 
The supposed elements may be resolved into others; but all 
matter, organic and inorganic, is constituted upon this law; 
and the law must stand, until the Being who said," So let 
it be," reverses all Nature and his own enactment. 

In the study' of Light, the division of the beam into its 
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component colored rays, was a. first faet; the different refran­
gibilities of those rays, a second. Then came the law that 
each color corresponds to a specific rate of vibration or of 
wave motion: the vibrations were measured; and finally, 
whatever the freaks of light, they were found to be explain­
able by the interferences and other inter-actions of just such 
rays with these specific rates of vibration. This establlahed, 
science says: " sic Deus vnlt," and pay. Him the homage 
due. 

Thus we might go on with the departments of physical 
science, heat, magnetism, electricity, and others; and in all, 
it would appear, that science has reached immutable law8, 
simply by comparing one tracing in nature with another, 
and thus reading the hand-writing of God in his WOrk8. The 
attraction of gravitation, chemical attraction, cohesive at­
traction, light, heat, ~lectricity, may yet be referred to some 
higher laws: they may be found to be but the workings of a 
common law, embracing the whole; and to this, science is 
tending. But in so doing, what are now laws will stand 
firm as laws under a more general law ; what is knowledge 
will be knowledge still. 

The laws in the kingdoms of life are of similar import, 
eqnally intelligible to the humble pupil of nature, and, if 
possible, more grand in their scope and relations. 

The great universal law for all life Moses announced when 
speaking of the institution of the first life-kingdom, in the 
words: "which has seed in itself;" for this is the funda­
mental characteristic of living beings, a8 distinct from inor­
ganic existence. 

The evolution of the germ - in its essence, a simple mem­
berless cellule - resulting in a 8uccessive individualization 
of parts: the more fundamental first j then, by degrees, lead­
ing on to the completed complex organism in all its details, 
is an exhibition of another grand law of the highest signifi­
cance; one, in an important sense, typical of all progress. 

The spiral line of development as the initial in evolution, 
and retained in its perfection in the spiral arrangement of 
leaves in plants, as well as in the parts of some animals, is 

VOL. XIIL No. of 9. 8 

.. 
~OOS • 



86 [J.ur. 

another grand law, which aeience has evolved from the rna. 
of f'a.cb5 before us in the plant.kingdom. And this law has 
its more special announcements: follow the leaves, from 
one leaf (A.) as a starting point around the stem, taking the 
COQJ'8e of the spHal, to another leaf (B) in the lI8JIle vertical 
line with the first; and if there are 2 or 3 leaveB in the spi­
ral, the spiral goes around but once before reaching leaf B; 
if there are t) leaves in the spiral, the spiral revolves 2 times 
before it reaches leaf B j if there are 8 leaves, it revolves 3 
times j if 13 leaves, it revolves t) times; if 21leaveB, 8 times; 
and so on, and the converse, by an iBftexible rule. Placing 
the numbel' of leaves above, and number of turns below, the 
following series expresses the relation: - ... t t f Y 'Y" etc. 
Now the last 8, the nwilber of revola.tions for a spiral of 21 
leaves, is the sum of t) and 3 of· the two next preceding spirals 
in the series j and 21, of 13 and 8 of the lI8JIle two preceding 
spirals. In this way the series extends on, in exact mathe­
matical relation. Thus law ri8e8 above law, in God's plan, 
to mathematical harmonies; and when we ehall establish the 
connection between the nature of growth and the production 
of such spirals, this will be still another law, not obliterating 
the former, but only opening a profounder view into the 
mysteries of creation. 

In the animal kingdom also, there are laws above laws 
in a long progre88ion. There are relations of stmcture or 
concurrent conditions that run through the kingdom as a 
whole j others for eaeh class; others still of le88 profound 
cbaraeter,"but no less strict or beautiful, for each order, or 
family, or genus j and then in a species itself there are still 
other analogies between different perls, which are like high­
er tones in the grand system of harmonies. These science 
has partly studied out, and still she labors to comprehend 
them all. 

As bne example: after tracing the analogies of parts be· 
tween the fore and hind limbs of a quadruped, it has gone 
on and shown that ill the Divine plan, one system or type 
of structure is at the basis of the arm of man, the leg of the 
horse or lion, the wing of the bird, the paddle of the whale 
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and pectoral fin of the fieh j and so precisely, that the ho­
mologon& bones may be im.ced, and the changes or obsoles­
cence of this or that bone, as the type becomes adapted to 
it. various pnrpoeea. TheJ'e is in this uaity of Btruciure an 
m:prenion of one Bingle fundamental idea. 

This kind.of reaeareh has been furtIlel' PmBued, and it hu 
been found that tba:e is a like parallelism through the whole 
.tmcture even to the relation8 of every bone in fishes, rep­
tiles, b:iId8, quadrupeds, and man j 80 that there is one type 
at the basis of all. 

Still deeper baa investigation gone; and now we know 
that in a single vertebra and it. appendages, all ~ element. 
of the bony stmctnre in these &8.88e8 of animals are com­
prised, the repetition aad modifieaoons of • type-vertebra, 
witll it. a.cceMOries, pNducing all the 'f8rious results. 

Tbus God throughout nature hatt evolved diversity out of 
unity, eliciting ten tJtoU8lmd ceuoordances out of single pro­
fOODd eaacimen. in His plan of creation. 

These laws .-e universal truths, limited 80 far only 8.8 the 
range of objects to which they relate ia limited. Thus any 
truth with regard to life which characterizes all living beings, 
is a Jaw in the Science of Life .• So aa to the lee.ves of 
plants, any quality which ia found to be a unive1'88l truth, 
as for instance their spiral arrangement, aa explained, or 
·their function of respiration, or their general strncture, is a 
law in the Science of Plants. The chemical.combination of 
elements in simple ratio and according to constant equiva­
lents by weight, is another law or universal trnth; and the 
general tmths relating to the dependence of chemical com­
binations on heat, light, or electricity, are other laws. Tpe 
parallel relations of strncture or homologies between all 
vertebrates, is another law, universal as regards the verte­
brates; and the other great groups have their correspond­
ing laws. The reciprocal relations between the parts.of an 
animal, due to the fact of type-structUl'es, as between the 
hoof, leg, teeth, stomach, etc., through the strncture, which 
is so exact, that II. knowledge of one. of 'these parts i& equiva­
lent to II. knowledge of the general nature of all, i& another 
law or universal truth. 
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Thus there are laws having· reference to forces, motion, 
form, dimensions, general structure, functions, affinitiell of 
family, clae8, etc.; homological type-relations; reciprocal 
relations between the parts of a structure; development or 
growth, whether organic or inorganic. And such facts or con· 
ditions may be considered also with reference to one another, 
and afford still other laws; or specially with regard to forces 
or influences of any kind; and in this line are mainly what 
we call causalities. They may all be of various grades of 
generality; and they may be reduced in some instances to 
mathematical expressions, in which last case we reach near· 
est to the prototype enactments of Divinity. 

Such laws are literally announcements of concordances 
in nature. They are not in any sense phenomena, but ex· 
pressions of the relations of phenomena. They proceed from 
the onene88 of system in the universe. They may rise above 
one another, in a grand seria, and ~ still be true 88 laws; 
for they are exhibitions of the lines of truth which run through 
nature, all emanating from the will of the Supreme Architect. 

In electricity, magnetism, and some related departments, 
the term fluid is commonly used, but only as a help in the 
expre!jsion of general truths. The science is not in the fluid, 
nor is the idea of a fluid a part of the science. The science 
c~nsists of enunciations of general relations observed, and 
general methods of action or change; that is, the comprehen­
sive facts or truths which research has developed. 

The illustrations which have been given are sufficient to 
make clear the true goal of science, that toward which it has 
been moving with unceasing progress since man turned from 
excursions of fancy, and became an earnest alld faithful 
learner at the footstool of his Maker. Nature, to such a one, 
is not a mere collection of things, of trees, and rocks, and ani­
mais, and man, but ofliving activities harmonious in plan and 
action. 

These explanations may, to lIome, seem trite or out of 
place; and they would Qe actually so, were there not lamen­
table ignomnce where we have a right to look for knowledge . 
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The wadi: cited at the head of ibis .Article, is an example 
to the point. . Knowing aomething of the poeition and stand­
ing of the author, we bad opened the book to receive there­
from such light as learning could give on the word of God 
in Genesis. We found much truth, well expressed and ar­
gued, with some pbilO8Ophical notions as to causalities and 
phenomena, and much arrogance and error. We had heard 
thai the author sustained the conclusions arrived at by geolo­
gists regarding the days of Genesis; and found the conclu­
sions, indeed, but accompanied with sneers at geology and 
ali scieace, which betokened a mind unnt for research. We 
found, too, a loose use of the Satftd Record, and a limited 
comprehension of the grandeur of its truths, which no less 
surprised us. 

On the subject of facts and laws in nature, the author 
gives ns early an exhibition of the depth of his philosophy. 
In a note on pages 38, 39,··he elIplaiM his views with some 
detail. He wri~ out the mathematical expression : 

P P. P:i 'Pa p, P~ " '" pn ..... X. 
as a series representing a higher and higher stage of causation 
from the fact or directly observed phenomenon P, to X the ini­
tial or most remote" act, fact, or energy;" and observes that, on 
attaining a knowledge of P 2 , a higher energy or causality than 
PI ' PI then becomes phe1'W1Tlenal or a manifeltation, and so on j 
so that P, PI' P2' Pa' etc., all below pa are phenomenal to 
pa, if that be a known" fact, act, or energy." After thus ex­
plaining himself, and adding other illustrations, he says: -

"Making &n application of such vieWII to ecience generally, we might .y, 
the n th terms at the present stage of dilJcovery are to be found in such 
words 811 gral1itation, magnet1lm, cry,tallization, elasticity, ete. These do 
yet stand fur energiu or cau.alitiu, beeau.e there bas not yet been diaeo~ 
end that Itill more remo&o eDergy of which daey are _ifeltaliom, anel 
which when discovered will OOIlven them all into p.\enomena, that is, 7RGke 
tAem appear!' 

Hence, in opposition to all that has been said, knowledge 
is flO' knowledge. Since science is necessarily finite, and 
therefore ita resulta cannot reach nearer to X than p., e,.go., 
not only ita present laws, but all the future may develop, 
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are ephemeral, fated, to the last one, or all but the last, to be­
oome " phenomena" in the progre88 of learning.; one charnel­
house for the. whole, "cycles," "epicycles," "magnetisms," 
"gravities," "elephanbl," "turtles," etc. A hopeless pros­
pect ahead for those who reason from or about nature; 
and we wonder whenProfessor Lewis was propounding his laws 
with regard.to nature, in the following pages.of his work, he 
did not fear lest they might, hereafter, be doomed to a place 
by the side of the "elephants." 

That we may not appear to misrepresent him, we cite further: 
Page 220: "Science may boast WI she pleases, but according 

to her own most vaunted law, she can only trace the footsteps 
of a presentoronce-passingcausationj" as ifthe laws of matter 
and of all existence were as mutable as the changing seasons. 
. In the same spirit, he speaks of the progress of science 
(p. 180), rendering "childish and obsolete all the doctrines 
8Jld all the language in which she now 80 proudly boasts." 

AfteJ: a very cutting rebuke for the" savans of the nine­
teenth. cel}tur.y." (p.107), be observes that" the language of 
science, when it fails or has become obsolete, exhibits always 
the appearance of childish folly and pretence j" and then, 
after a few sentences, goes off as follows: 

" Science has indeed enlarged our field of thought, and for this we will 
1M! thankful to God, and to scientific men. But what ill it after all, that she 
hu given U8, or can give ut, hilt a knowledge of phenomena, apparances? 
What are her boasted laws but generalizations of such phenomena ever re­
solving themselves into some one great fact that Bee71Ul to be an original en­
ergy', whilst evermore the application of a stronger leM to our analytical 
telescope resolves such seeming primal force into an appearance, a mani­
festation of something still more remote, which, in this way, and in this 
way alone, reveals its presence to our senses. Thus the course of human 
I!£ience has ever been the 8u~tation of one set of conceptions for another. 
Firmaments have gi"en place to concentric spheres, spheres to empyreaDl, 
empyreans to cycles and epicycles, epicycles to vortices, vortices to gravi­
ties and fluids ever demanding for the theoretic imagination other fluids as 
the only conditions on which their action could be made conceivable." 

The error of. our profound author is plain enough after the 
remarks which have been made. The connection, in the 
same category, of ancient dreams with discovered laws, 
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laws deduced by science after experiencing the vanity of 
man's imaginings and tumingto God's works as a sure foun­
tain of lwowledge, is certainly remarkable as a specimen 
of learning; and it abounds on other pages. We hardly 
know to what to refer the blindness that cannot see the wide 
gulf between "vortices" and "gravities." 

On p.170, again, he remarks on the" ever-increasing dark­
ness of llCience," "unaided by any higher beams," not aware 
that science is itself an emanation from the Sonree of light. 
On page 110, he says well of the Book of God, though in the 
.same perverse tone about science: "This grand Old Book of 
God still stands, and will continue to stand, though science 
and philosophy are ever changing their conntenances and 
passing away." 

Once more, we quote a forcible illustration, which pre­
sents his views in few words: "We may smile," he saytl, 
"d the old quackilh' story of the earth's standing on the 
back of the elephant, and the elephant standing on the head 
of a tortoise, etc.; bnt in our gravities, our magnetisms, our 
series of fluids, ever requiring other fluids to explain their 
motions, we have only introduced a new set of modem equiv­
alents." 

There is much more of the same sort. At first, this slasb­
ing away at science excited amusement, reminding us of the 
contest between Sancho and the windmill: but then, pain, 
that an infidel philosophy should have emanated from such 
a source. This placing in antagonism God's word and his 
works, or the results of the study of his works, is only fitted 
to make the young scout the former; for they know the lat­
ter has its great truths, having the best of all evidence. 

Had the author simply condemned the false that is mixed 
witb science, or the atheism that substitutes force or nature 
for God, it would have been well. But notwithstanding an 
occasional admission of good accomplished, he reprobates 
science in its foundation and essence, and also. all who dare 
to believe,-very much, indeed, in the spirit of the Cardi­
nals who judged Galileo. 

But science is still &.live; her progress is sure; and in her 
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readings of God's worke, His word is daily finding support, 
fuller elucidation, and increasing sublimity. 

In this attack upon science, which is a sort of by-play 
quite unessential to the object of the work, geology of course 
gets double share. And, strange to say, the author is at the 
same time sustaining essentially the conclusions of geolo­
gists. He adopts and proves, on exegetical grounds, that 
the days of Genesis were long periods of time, and spew 
quite freely of the reons and reons, saying that the "feeling 
of the vast, the indefinite, the unmeasured, once received 
into the soul [in the opening period], is carried naturally 
through all the other periods" (p. 96); and, at first, we 
gathered that he and geologists were agreed. But when all 
seemed to be flowing on smoothly, suddenly the geologist 
gets an unmannerly rap for taking too much time. It would 
seem to be a trivial fault in a case where all is acknowledged 
to be so "indefinite," and where the periods are periods in 
the work of a Being who has existed from eternity j and 
especially since, if we go back even "billions of years" for 
each day, we get no nearer to the beginning of that eternity. 
But still it is not pardoned. The author thinks it gives too 
much time to the age of " Fungi and sea-weeds j" indeed, he 
says: "it is very strange that fungi, at leaet some fungi, 
should exist at all" (p. 172). He is not aware that geology 
accords somewhat with his notion j for it finds no Fungi 
whatever until the later periods of the globe. He does not 
anywhere mention the exact length of time which, consis­
tently with divine wisdom, the periods could have occupied . 
.But, although objecting so decidedly to a long age of Fungi, 
he thinks that a state of" huge nebulosity," "with an absence 
of solidity and cohesion," might have been continned "for 
millions and millions of years" (p. 60). Again (p. 398), he 
remarks, with some temper (alluding to geologists and the 
Bible), as follows: "Neither does the Bible mean what you, 
in your little science and still less Biblical learning, would 
ascribe to it. Your stale caricatures belong neither to its prose 
nor its poetry: they are alike alien to its letter and its spirit." 

The author exhibits a constant fear lest geology should 
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teach something, and that thereby a belief, based on truth 
from 8uch a 80urce (he has it - "on Buckland. Lyell, or 
Hugh Miller "), should be substituted for a belief grOtlnded 
on the Scriptures, which would be, he says, "a wretched 
self-deception; " -lamentable, indeed, if we should admit 
of help from God's works in understanding His writings ! 

In another place, he says of geology (p. 98) : " Infidel as 
her spirit often is," she is "driven, more and more, to a~ 
knowledge the mixture of the natural and 8upernatural in the 
production of the earth:" very much, we think, as a current 
is driven by the boat it carries; for geology first proved that 
"the natural" was involved in creation, and, with a rare excep­
tion, has always admitted the supernatural; and she has finally 
drawn . off exegesis so completely into the same course that 
some, like Prof. Lewis, as they are hurried on by the current, 
exclaim in great glee over their wonderful progress, and, in 
remarkable self-complacency, look down frowning upon the 
current that they imagine is trying to keep up with them. 

As to infidel geology - the science which, almost alone, 
put down the pantheistic " Vestiges of Creation" and its 
"development theory," was geology. Not a geologist, in his 
writings, has supported the work; and the facts proving suc­
cessive creations, in past time, instead of evolutions of spe­
cies from species, have been uniformly regarded as conclu­
sive against that theory. Yet our author admits that" a de­
velopment theory, in the sense of species from species, may 
be as pious as any other," and may, possibly, have been true. 
He needs the bit of science to curb his fancy. 

The work is remarkable for the confident air with which it 
brings forwanl principles that cautious science is slow to ut­
ter, thus dictating to nature in the true style of the old phi­
losophy, while, at the same time, not adopting, or "caring" 
to recognize, any results established by geology or the other 
Bciences. But it is useles8 to entcr into further details. 

We come now to the special subject of the work, "the six 
days of creation, or a Scriptural cosmology." We will first 
give briefly the general course of doctrine in the volume. 
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The six days are six periods," indefinite, vast;" still, he 
says, not so long as" very tlippantly and very ignorantly" 
asserted by geologif\,tB. 

Creation, in the very beginning of beginnings, was a crea.-' 
tion out of nothing. But Moses probably did not mean a 
real bona fide beginning either in the first or seeond veree of 
,Genesis. The words of our author are (p. 4.'»: "whatever 
may be believed, in respect to this first origination of matter, 
whether of the earth or of all worlds, there is good reason for 
doubting whether it is actually meant to be set forth either 
in the begiIIDing or in any other part of this account." IU 
says of the primal or originating force, in, or constituting, 
nature, that it is not" the divine power continually energiz­
ing in space;" but that "it is a real entity distinct from 
God, which God has originated, and to which he has given 
an immanent existence of its own in space and time." This 
is "the great ultimate fact of facts in the physical world." 
(p.47). 

The formless and void earth was probably a " huge nebu­
losity," as just now cited. But" how it came in such a COD­

dition, no one can say; whether it was the result of a pro­
gress or a deterioration, we have no means of knowing, 
either from reason or revelation." The creation of Genesis, 
was no creation, even ah initio, but rather a fashioning in or 
upon matter previously existing, "a separating, a dividing, 
a clearing up, a bringing into order, an arranging of outward 
relations." The original matter may have had only "the 
dead force of cohesion;" but at "the beginning" to which 
Moses refers, there was added" an inward power, a separ­
ating, arranging, selecting, organic power," and this wal!l 
"the beginning of life, although, as yet, exhibited only in 
the chemical aspect, rather than the higher modes in which 
it afterwards energized" (p. 65). 

The first effect of the new life was the elimination of 
lig~t" (p. 65). And as light succeeded to darkness, a fin­
ished work to time when the work was not begun, so by a 
natural figure, morning succeeded to evening, or light to 
nigbt, "boker" to " ereb." Thus the first day passed. 
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Creation thu8 begun, was throughout, a gt'O'IDth, a genera­
Hem, as Gme,u, in Greek signifies. Accordingly (p. 114), 
"there are the days or periods of quickening, and then, su­
pervening on them, a season or seasons of repose, in which 
phyaical law, the physical law both of the material and the 
sentient nature, carries on the processes thns begun, or thus 
renewed. As the fretus grows in this hidden world, which 
the Pea1mist compares to the lowest parts of the earth, there 
is doubtJese a most important part performed by nature." 
The author, aeeing himself on the verge of an abyss then 
add8: "yet if we would avoid the grossest materialism, we 
mnst conclude that there are some things, even in this seem­
ingly flatural process, which nature never could have done, 
-something to which all her chemistry and all her laws of 
physical life, could never have given the beginning of exist­
ence." 

The ,econd day was the "evolving from the yet semi­
chaotic world, that we now call the atmosphere" (p. 104); 
"the origination and completion of that apparatus of 
physical law, or that physical state of things, be it scientific­
ally whatever it may - for we do not yet know in all re­
spects what it is - by which were produce~ the combined 
appearances of the clouds, the blue heavens, together with 
other outward revealing phenomena. connected with, a.nd 
representative of, such interior causality." The author in 
this connection afterwards apologizes for his indefiniteness 
by a fling at unfortunate science, observing (p. 105), that 
"the more scientific' our statements, the more abstract and 
conceptionless are they, etc." 

On the third day, dry land appears coming up out of the 
waters through natural causes. The consideration of the 
creation of vegetation is passed over to the fifth day. 

On the fourth day, the sun, moon and stars, long before 
created, became visible to the earth, or "made their AP­

PEARANCE in the firmament." The sun was perhaps now 
first brought into the same planetary system with the earth; 
or else a veil was removed; or it then first became lumin­
ous; or the matter of the sun did not before exist; or in 
some way, the sun became visible. 
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On these several points, Prof. Lewis saye (p. 136) ~ " Sci· 
ence is dumb, and revelation says nothing;" and again as 
to the establishment of the relation of the earth and the sun 
at that time, he remarks with equal confidence (p. 144): 
"science cannot say anything for or against such a .view; " 
and again: "how can science say whether there was then 
any revolution of the earth upon its axis or not," and so on 
to a d~pth the reader can explore on page 146. Science 
seems to haunt the author like a horrible ghost, .and his 
cudgel is always up. Mter all this and much more, he adds 
as follows, in which the remarks on vegetation are note­
worthy: 

"We may conclude that at this fourth period, partly contemporary with 
vegetation, and befure the earliest dawn or animal lire, the IUD usmned to­
warda our earth the state and form of a luminous body, and the adjustmen~ 
of the shorter periodic seasons commenced . • ., All that we can say is, 
that at this period the eolar system w.. lit up, the phosphoreecent ligh~ 
which the earth may have poueascd went ont as the planet became more 
deDSe, the veil w.. taken from the central luminary, in order that now 
there might be not only light and warmth, which existed before, but S\lCh 
regulated divenities of them as would be required fur the later vegetation 
as well as for the animal and human lire" (pp. 147, 148). 

Between the chapters on the fourth and fifth days, a dis­
cussion comes in again on the word day, and on time, and 
the uses of the sun, which it is unnecessary here to consider. 

The fifth day is now taken up, when the author speaks of 
the creation of vegetation, and animals generally, exclusive 
of man. The expressions, " Let the waters bring forth," 
" Let the earth bring forth," are explained thus: 

" In its general eft'eet, [the general eft'eet of the account by Moses,] and 
still more, iu the conceptions which lie at the roots of its mOlt important 
tel"lDll, it forces upon the mind the idea of a nature in tM eartA acting 
through a real dynamical process oiits own, and in periods, whiell, whether 
longer or shorter, contain within themselves all the change. and snccellllive 
ItageI which we find it impoesible to diIIIociate from the thought of birth 
and growth. And this, too, of the animal as well .. of the vegetable world" 
(pp. 211,212). 

Preparatory to this conclusion he had said (p. 2(0): " hold­
ing Nature thus to be, in some sense, a self-subsisting, self-
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acting power," etc.; also, p. 199, "from the necessity of our 
laws of thinking, as well as from revelation, we say, that it 
(nature) is a power given originally by God. But, though 
thus originated, we can dietinctly conceive of it as a nature, 
only when we regard it as in eome manner left to itself and 
operating by its own laws or methOds;" also, p. 204, " if 
we thus view Nature as a stream of causation governed by 
a certain law which not only regulates but limits its move­
ments, then the IUpematural, as its name imports, would be 
all alxnJe Miure, in other words, that power of God which 
is employed 'according to the counsel of his' oWn will' in 
miginating, controlling, limiting, increasing, opposing, or 
terminating nature, whether it be the universal, or any par­
ticular or partial nature;" also, "it [the devout mind] loves 
to read how Nature, ever so obedient to her lord, is some­
times commanded to stand away from his presence." , 

After this, he observes that a development theory, of spe­
cies from species, is piOU8 enough, and Crosee's manufacture' 
of Aoori may be in harmony with law and gospel, provided 
the law have a divine origination; and in this provision the 
naturalism of the view escapes atheism. 

The discussions which next follow; as to" what is meant by 
God's making the plant before it W8e in the earth," are not par­
iieu1arlyedifying. The following chapter, on "the cycliriallaw 
of all natures," urges, that, from the analogy of day and night, 
summer and winter, life and death, Bleep and activity, Nature 
has had its passivity and activity. The author "infers 
not only the fact, but the absolute necessity of repeated crea­
tive or supernatural acts; and this, not only to raise Nature, 
from time to time, to a higher degree, but to arouse and res­
cue her from that apparent death into which, when left to 
herself, she ~U8t ever fall" (p.241). This is "the cyclical 
law of all natures." He quotes, apprGvingly (p. 243), the 
following thought from Plato's" strange myth," in the Politi­
ens: "When God suffers Nature to take her course, all 
things tend to disorder, decay, and dissolution; when he re­
sumes the helm, Nature moves on in ber law of progress, 
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order comes again from disorder, growth from decay, and 
youth from age." 

Finally, he comes to the rixth. day, under which head, 
having di~posed of the quadrupeds in hi~ remarks on the fifth 
day, he speaks only of MAN. He thinks that possibly a per­
fect primus homo could have been made, by God, from the 
earth, like the animals (p. 247); but the record is against it, 
asserting that man was made in God's image, and therefore 
he admits that" the origin of man, as nzan, was special and 
peculiar;" by which he means, as he says, "his distinctive 
humanity, as separate from all that he has in common with 
the lower animw " (p.248). He thinks, further, as follows: 

" We are not much concerned about the mode of production of his IJl&o 

terial or merely physical organization. In regard to this, there is nothing 
in the expressions, 'He made,' or 'He created him,' or 'He made him 
from the earth,' which is at war with the idea of growth or development, 
during either a longer or shorter period. Ages might have been employed 
in bringing that material nature, through all the lower stages, up to the 

• necessary degree of perfection for the higher use that was afterwards to 
be made of it. We do not say that the Bible teaches this; we do not think 
that anyone would be warranted in putting any such interpretation upon 

. it. There is, however, in itself, and aside from any question of interpreta­
tion, nothing monstrous or incredible in the idea that what had formerly 
been the residence of an irrational and grovelling tenant might now be 
selected as the abode of a higher life, might be fitted up in a manner cor­
responding to its new dignity, might be made to assume an erect heaven­
ward position, whilst it takes on that beauty of face and form which would 
become the new intelligence, and indeed, be one of its necessary results." 

In other words, a monkey may possibly have been curtailed 
behind and straightened up into a man. 

The seventl, day is regarded as now in progress and as in­
cluding the period of spiritual existence beyond this life. 

The prominent points, then, in the system are: 
1. His personifying Nature, after Plato's notion; and, as 

a consequence, regarding her as, in a sense," self-acting; " 
yet needing occasional supernatural acts, to rescue her from 
the decay or death to which she tends, and having alter­
nately her time" of rest and action. 

2. Hence making mother earth to bring forth, through her 
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"parturitive powers" (p. 2(6), plants and animals, and even 
man, as far as his physical nature goes. 

3. Admitting that matter is not eternal, but neglecting the 
obvious meaning of the phrase "In the beginning." 

4. Admitting that the higher forms of vegetation were not 
created before the SUD. 

6. Regarding the creation of the SUD and moon as " phe­
nomenal." 

6. Taking the days of Genesis to be indefinite periods. 
7. Admitting the expre88ion " evening and morning" to be 

metaphorical, and implying progress from the beginning to the 
full completion of a work, which, on the first day, was lite­
rally from darkness to light. 

With regard to the last four points, geology can make lit­
tle exception to Prof. Lewis's conclusions. 

On the first three, the author and the" Vestiges of Crea-. 
tion" are pretty well agreed, except that Professor Lewis is 
less consistent in his use of Nature; and besides, he admit:; 
the occasional need of the supernatural to wake Nature from 
her slumbers, arrest decay, and give new momentum to her 
activity. 

But is this Scriptural cosmology 1 We fail to find it in Gen­
esis or elsewhere in the Bible. Successive days of evening 
and morning are announ~ed j but does this imply that God 
or Nature needed rest 1 We have been led, from God's word 
as well as works, to conceive of Nature not only as God'~ 
initial work, but his constant work, ever sustained, and nevet 
left to go alone j and therefore no more requiring rest than 
God himself; no more capable of self-acting obedience than 
as God's own acts are obedient to himself. The world, in 
this sense, is full of God, though still not God; for these 
are only physical manifestations, which he ever continues, 
through the system he has established j while above all is a 
Moral Governor, a personal will supreme, which, by this sys­
tem, which we call Nature, is working out physical, moral, 
and spiritual ends. 

The successive phases or conditions in Nature may have, 
on such a ground, the character throughout of an evolution, 
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or the working of a single purpose, in all its lines of details, 
,- as much so as in the opening flower. Yet this is so be­
cause God is infinite in power and wisdom, needs not to re­
vise his plan or institute new principles; but, at the incep­
tion, saw the end and all the steps leading thereto, as a series 
;or succession throughout perfect in law and harmony. In 
such a plan we have no right to say that God stands by to see 
Nature go alone; but that, unceasingly, he sustains and di­
rects the glorious work by his power. We have not to con­
clude, in order to avoid materialism, that there are "some 
things" which Nature could never have done; for, in this 
view, there is nothing which, of itself, or in any sense as a 
self-existent activity, it can do. 

This view, which shines forth from every page of the Bible, 
is as correctly a growth or Genesis, as that of Prof. Lewis; 
and all his argument, based on the progress of creation by 
periods, or on the meaning of the word Ge-aens, or of tlJuaw 
in Greek, or natura in Latin, or the allt'ged irrationality of 
any other view, does not go one step towards sustaining his 
peculiar notion of a huge self-acting something, now and 
then aroused to progress by God. 

Although Prof. Lewis may not regard the fact, we observe 
that science does not suggest such a view of Nature. 

The whole essence of physical Nature is expressed in a 
molecule j for molecular laws are the laws of physical Nature. 
The mere aggregation of molecules into stones or earth, 
however large the amount, does not give powers that are not 
contained in the minutest particles. Or, jf many balls of such 
stones and earth are set afloat in space, they still do not 
make "Nature" with higher qualities than the molecular 
forces; and however great the effort of laboring Nature, 
we have no right to assume that those forces could make a 
living germ. The dirt of a laboratory had the misfortune to 
set afloat the idea of the creation of Acari, by Mr. Crosse. 
But science has yet no reason to deny that physical forces 
are physical forces. 

In fact, life and physical or inorganic force are directly op­
posite in their tendencies. There are, in compounds, two 
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extremes = one, the inorganic and stable; the other, the or­
ganic and unstable; the former, the oxygen extreme; the 
latter, the carbon extreme. In inorganic Nature, as oxygen is 
the element of Btrongest affinity, the tendency is mostly to 
combination with oxygen or an analogous change, and this 
oooasions the speedy dissolution of the organic IItructure 
when life disappears, and continued interchanges until the 
stable oxyds are produced. In life, on the contrary, there is 
a constant rising in the Scale; that is, a movement in just 
the reverse direction, to compounds of carbon, hydrogen, 
and oxygen, or carbon, hydrogen, nitrogen, and oxygen, of 
greater and greater complexity;· the stem of the plant thus 
preceding the formation of the higher material of the flower; 
or, in the animal, the albumen of the germ preceding the 
multiplied compounds of the structure and the highest of all 
compounds, as we believe it, the material of the brain. In­
organic and organic nature thus move in opposite directions. 

Again, in inorganic Nature, increase of size is only accre­
tion, and does nothing more than increase gravity. In the 
plant-kingdom of life, increase from the germ, besides in­
creasing gravity, develops and sustains the organic structure, 
and produces a rising scale of chemical compositions. In the 
animal-kingdom, in addition to all the results just men­
tioned, there is a gradual development of mechanical force, 
from zero in the germ to its maximum in each species, be­
sides also the force necessary to sustain the growth and func­
tions of the individual, including mental action. 

On scientific ground we should, therefore, conclude that 
physical force could not, by any metamorphosis or genesis, 
give rise to LIFE. 

But again, suppose life to exist. This means simply liv­
ing beings, as plants and animals, and implies conditions of 
chemical change, growth, and decay, in such beings. But 
we have no right to assert that any aggregation of such liv­
ing beings, or amount of life, is capable of more than simply 
living and reproducing itself. The greatest possible result is 
accomplished when a living organism produces its like, in its 
young; for it is a result precisely equivalent, in power, to the 

~ 
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parent itself; that is, the power at work. Let there be a uni­
verse of worlds, full of living beings, and we still have no 
authority, from science, to assert the existence of a principle 
of life actuating that universe, beyond what belongs seve­
rally to each living being in it. 

A study of Nature gives us, therefore, no basis for the no­
tion of a living universal nature, capable more or less com­
pletely of self-development. Suppose the world to be in 
its condition of inorganic progress; we have no scientific 
ground for supposing that it could pass to a higher state, 
possessing living beings, by any parturient powers within. 
Or if life exists; we still get no hint as to the evolution of 
the four Sub-kingdoms of animal life from a universal germ; 
nor as to the origin of the 'Class-types, Order,-Family,-or 
Genus-types, or those of Species, each of which is a distinct 
idea in"the plan of creation. 

Nature in fact pronounces such a theory of evolution 
false, absolutely false, as we observe more particularly on 
a following page. It also proves the Divinity to be present 
at every step in creation, in the ordering of the globe in each 
physical feature, as well a8 in the plan and evolution of the 
life-kingdoms. The perpetual presence of Mind, infinite in 
power, wisdom, and love, and ever-acting, is 80 manifest in 
the whole history of the past, that the pantheistic theory 

. which makes Nature God, is much the least absurd of the two. 
It regards Nature more in accordance with the analogies of a 
being like man, in which mind is uninterruptedly immanent, 
instead of an entity only now and then roused by an exter­
nal mind. From the pantheistic doctrine we rise to true 
theism, by recognizing that whatever perfections belong to 
Nature, must be in or of God, as his power and attributes, 
and in an infinite degree. Hence physical attributes do not 
constitute God: for if we reject the idea t.hat a sense of 
justice, truth, and love is evinced by the physical world, still 
man has these moral qualities; and therefore they must be 
among the attributes of Deity. And in addition, man has 
over all a free will; and therefore this also, but in its infinj­
tude, must be an attribute of the God of Nature. Such a 
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Deity is not Nature itself, which is only a plan in develop­
ment, but a personal being above Nature, while ever in na­
ture by his power and wisdom. 

Our conclusion therefore is, that Nature, self-existent and 
self-propagating, now and then requiring a jog from the su­
pernatural, may be an interesting myth, but cannot rise to the 
same point of view with Biblical truth or sound philosophy. 

But let us pass on. We need better argument than Prof. 
Lewis .has brought forward, to convince us that the phrase, 
" In the beginning," does not mean what it says. We have 
regarded the announcement, in the first verse, of creation out 
of nothing by the will of God, a will free, supreme, omnific, 
as the grand point distinguishing the Mosaic cosmogony 
from the Egyptian and all others; almost like the very hand 
itself of God on the first line of the new revelation. But he 
would have us suppose that matter was made at some earlier 
beginning; and perhaps had had its ups and downs, and 
finally was worked over at a new beginning announced in' 
the first verse. It is true the Hebrew word used in this 
place for create, does not signify, necessarily, creation out of 
nothing. Yet such an inference cannot be resisted without 
doing violence to the spirit of the text, and the fundamental 
laws of human belief. We would ask Prof. Lewis, what 
Hebrew word he could substitute for the one used; that 
would convey the precise idea of creation out of nothing 1 
When he has found such a one, his reasoning may then de­
mand consideration. " In the beginning" refers directly to 
the existing" heavens and earth" mentioned in the following 
part of the verse; that is, the existing universe. We may 
suspect the existence of a previous uniyerse that came to 
nought before this began; but it cannot be made a question 
of reasonable belief, or a basis for argument. 

Some other points in Professor Lewis's Cosmology (he 
will excuse us if we substitute his own name for the term 
"scriptural ") demand from us a passing remark. 

With singular inconsistency, Professor Lewis admits a 
" huge nebulosity" for the" formless and void" state of the 
earth, makes the progress mainly one by natural causes, and 

.. 
~OOS • 



104 Science and the Bible. [JAN. 

then speaks contemptuously (p. 107) of nebular condensa­
tions, the very process required to evolve solidity from his 
nebulosity. He speaks of the power of cohesion in the nebu­
lous matter as preceding chemical and other kinds of attrac­
tion, not knowing but that the existence of cohesion involves 
the existence of the rest. 

Professor Lewis supposes that, on the third day, the world 
was finished so far as to have its seas and lands, mountains 
and valleys, and urges a general theory of evolutions; yet he 
thinks that this does not necessarily imply that, at that time, 
the central body, to which the earth is a satellite, was already 
in its place. The worlds, on such a view, were not evolved 
according to the analogy of embryogeny, by eliminating the 
systems and then their parts j but first the scattered parts, and 
then these, were afterwards put into systems. Science, as well 
as reason, most plainly teaches, that if any evolution-theory is 
to be adopted (and such our author aims at), the fonner is the 
true one. 

In the Mosaic record it is said that, on the third day, dry 
land appeared; but nowhere does it announce, like our au­
thor, that the land was diversified with mountains and val­
lies: and neither does science. 

It is remarkable, that, in a work on the six days of crea­
tion, the author's system should have led him so far away 
from the record, as to place under the fifth day, both his 
remarks on the creation of vegetation (the work of the third 
day), and all he has to say on the quadrupeds or mammalia 
(the work of the sixth). The convenience of his theory of 
life from the waters and earth, appears to have been, in part, 
the occasion of it.. But is this reason sufficient, in a work 
entitled" The Six Days of Creation, or the Scriptural Cos­
mology ," by an author who expresses great devotion to the 
Scriptures? -:... a work exegetical, profound, claiming to sift 
the Hebrew, and offered as a contribution to our Biblical 
literature? Can we be satisfied that the word of God has 
been sufficiently studied and apprehended, when not even a 
mention of the creation of quadrupeds is introduced into the 
chapter on the sixth day? 
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Besides this, the author doubts, on grounds he so contemns, 
-scientific grounds--whether the higher kinds of vegetation, 
if any, were created before the sun. He says,: "For the de­
velopment of these, if not for their origination, there is needed 
the orderly arrangement of the seasons and the regularly­
adjusted light and heat of some great luminary." 

Moreover, he mentions no reason for the wonderful fact, 
that two so diverse creations as that of vegetation and the di­
viding the land from the seas took place in one day; nor for 
the equally marvellous fact, that the creation of quadrupeds 
took place on the same day with that of man. 

On the creation of man, we have the crude speculations 
that have already been cited (p. 98), a miserable substitute 
for wisdom that comes from above. 

Temptations to remark and criticism follow one, all through 
the pages of such a work; there is so much to complain of, 
in the author's philosophy, his exegesis, his ready way of 
making the Mosaic record literal or " phenomenal," to suit 
his theory; his misapprehension of science, and denuncia­
tion of established truth. We therefore have had -to cull spar­
ingly, not to run to a tedious length. 

Is it not a marvel that a learned Professor should accord, 
in his cosmogony, with the views of science in all their 
grander pointa, and yet lose no opportunity to denounce 
science: should adopt, with science, the idea of indefinite 
periods for days, and then pick a quarrel because geologists 
make the days, he thinks, too long; should build up a sys­
tem out of Nature and natural causes, or what he supposes 
to be natural causes, and still abuse a science that also uses 
Nature and natural causes, and studies not to stretch those 
causes beyond what is warranted by direct observation; 
should attempt to grasp a subject that requires the highest 
knowledge of natural possibilities, without the least investi­
gation as to what are the' actual powers or capabilities of 
Nature? An honest doubt of the conclusions of geologists, 
in the mind' of one who has not pursued the subject, is rea­
sonable enough; but for such a one, in his acknowledged 
emptiness, to turn around and charge science or the students 
of Nature with flippancy and ignorance, is at least to prove 
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himself a subject meriting psychological investigation. Sci­
ence, it is true, is so far conceptionless as to clip the wings 
of fancy in world-making j but it is not a fault that should 

-send her to purgatory. 
It can hardly be doubted by our readers that the "Cos­

mology" of Professor Lewis fails of exhibiting the spirit of 
the original. And we believe it will soon appear, if not so 
already, that it indicates no adequate comprehension of the 
philosophy or divine features of that record. It may be good 
Platonism j but it is, in our view, neither script~ theism, 
nor true naturalism. 

Having in our first pari presented a general sketch of sci­
ence, its aims and its laws, or the laws of Nature, as a basis 
of comparison with the opinions of Prof. Lewis, we have 
considered, in our second part, the "Cosmology" brought 
forward by him as an interpretation of Genesis. It now re­
mains, as our third part, to mention those points in which 
science has thrown light on the Mosaic account; light which 
could have come from no other source. We pursue this 
method of meeting the views of Professor Lewis on the 
legitimate uses of science in Biblical interpretation, rather 
than that of direct argument and, criticism. 

As introductory, we would first offer a few thoughts on 
the authority of the Mosaic record, and then endeavor to cor­
rect some misunderstandings with respect to geology. 

Since geology began to be a science, believers in the Sa­
cred record have gradually divided off into four classes. 

1. Those who hold, on exegetical grounds, that the ac­
count in Moses admits only of a strictly literal interpretation, 
and denounce all geological conclusions. 

-2. Those who take the same view of the record, but admit 
in the main the results of geological research, and regard the 
record as a myth, correct in making God the creator, and in 
the general notion of progress. 

3. Those who adopt a liberal interpretation of the record 
as most consistent with its spirit and truth, and believe both 
the written word and the testimonies which are gathered 
from the study of Nature. 
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4. Those who adopt tbe liberal interpretation of th"e last, 
but with denunciations of geology, while at the same time 
accepting its main conclusions. 

The truthfulness of tbe Mosaic record is admitted by all 
the classes here referred to, excepting the second. These, on 
the ground that the early part of Genesis bears evidence of 
being a collection of two or three distinct accounts, suppose 
that Moses adopted that particular ancient or traditional 
story which acknowledged God as the Creator; and they do 
not insist upon its being correct in details. It would at first 
seem as if this liberality of view were a consequence of a 
finn and well-defined belief in the deductions of science. 
This is 80 with some; but with many, it is just the other 
way : there is a vague opinion that geological facts cannot 
be set aside; and as the literal rendering of the Hebrew, in 
their view, is also inflexible, they consequently let the record 
go, - we can hardly say, as the least of two evils. They thus 
obtain a sufficient ground for rejecting all attempts to recon· 
cile science and the Bible. 

The fact, if it be a fact, that the account was a tradition -
which Moses adopted, would not necessarily prove it incor. 
rect in any of its statements. The acts in cr:eation had no 
human witness, and therefore the tradition either was origi­
nally from the Being who had before given man a living soul, 
or else it was only a human conception of world-evolution. 
H the former, it might still be, throughout, truthful; while 
at the same time we should naturally infer, in the case of 
such a tradition, that the exact literality might yield a little 
to research, provided the spirit of the whole were sustained. 
If thp. latter, then the whole is hardly better than a fable, 
except the grand pervading truth - God in creation. In 
thi .. last case, the Divine signet is stamped on a false 01' sus­
picions document, and thus opens the Sacred Book -false 
not in mere drapery, for the account is peculiarly free from 
aajuncts or symbols, presenting a series of definite assertions 
as to the acts of the Deity himself. Admitting .the account 
as thus untrustworthy, science becomes the only true record 
of the history of creation; and its facts should hence 
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have a vastly enhanced interest, especially to the religious 
..... world. 

But we do not believe in this fabulous origin, as we show 
beyond. And if but little flexibility is allowed to the He­
brew by the exegetical student, the record will stand firm, 
sustained by Nature and the God of Nature. We call itflexi­
bility j yet we have the authority of some learned Biblical 
scholars for concluding that the liberal rendering, required by 

-science, is the only correct rendering of the original words 
of Moses. Our own faith in both records is the more con­
finned, the deeper we pursue our investigations. 

We cannot believe that Moses had a full comprehehei.on 
of the events he narrates, any more than the Jewish prophets, 
of the spiritual kingdom of Christ which they foretold. The 
account is but an epitome of creation, in a few comprehen­
sive enunciations. The details God had before inscribed in 
the- earth itself; and science ful1i.ls its end in reading those 
records and receiving the lessons they teach. 

Accepting the account in Genesis 88 true, the seeming 
discrepancy between it and geology rests mainly here: ge­
ology holds, and has held from the first, that the progress of 
creation W88 mainly through secondary causes j for the ex­
istence of the ~cience presupposes this. Moses, on the con­
trary, was thought to sustain the idea of a simple fiat for 
each step. Grant this first point to science, and what fur­
ther conflict is there? TI,e question of the lengtl, of time, it is 
replied. But not so j for if we may take the record 88 al­
lowing more than six days of twenty-four hours, the Bible 
then places no limit to time. The question of tke days and 
periods, it is replied again. But this is of little moment in 
comparison with the first principle granted. Those who ad­
mit the length of time and stand upon days of twenty-fo:ur 
hours, have to place geological time before the six days, 
and then assume a chaos and reordering of creation, on the 
six-day and fiat principle, after a previous creation that had 
operated for a long period through secondary causes. Others 
take the days as periods, and thus allow the required time, 
admitting that creation was one in progress, a grand whole, 
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instead of a first creation excepting mlln by one method, 
and a second with man by the other. This is now the re­
maining question between the theologians and geologists; 
for all the minor points, as to the exact interpretation, of 
each day, do not affect the general concordance or discord­
ance of the Bible and science. 

On this point, geology is pow explicit in its decision, and 
indeed has long been so. It proves that there was no return 
to chaos, no great revolution, that creation was beyond 
doubt one in its progress. We know that some geologists 
have taken the other view. Bot it was only in the ca­
pacity of theologians and not as geologists. The Rev. Dr. 
Buckland, in placing the great events of geology between 
the first and second verses of the Mosaic account, did not 
pretend that there was a geological basis for such an hy­
pothesis; and no writer since has ever brought forward the 
first fact in geology to support the idea of a rearrangement 
just before man j-not one solitary fact has ever been appeal­
ed to. The conclusion was on biblical grounds, and not in 
any sense on geological. The best that Buckland could say, 
when he wrote twenty-five years since, was, that geology did 
not absolutely disprove such an hypothesis; and that can­
not be said now. 

It is often asserted, in order to unsettle confidence in these 
particular teachings of geology, that geology is a changing 
science. In this connection, the remark conveys an erroneous 
impression. Geology is a progressing science, and all its 
progress tends to establish more firmly these two principles. 
(1) The slow progres~ of creation through secondary causes, 
as explained, and (2) the progress by periods analogous to 
the days of Genesis.1 

1 The varioUl uses of the word day in the Mosaie aceonnt of creation are not 
all mentioned by Prof. Lewis. Fir8l, in verse 5, the light in general is called 
dalY, the darknesp, night. S«ond, in the same verse, eveni'l9 and mornin!} make 
the fint day, bef01'C the san appears. Third, verse 14, day stands for t~lve M/Jr, 
or the period of dnylight, as dependent on the Bun. Fourth, same verse, in the 
phmse " doys "nd scasons," dny stands for a period of t~"ty-four huurs. FiflJ& 
at the dose of the a("('onnt, in "one 4, of the lecond chapter, day means the fI!Itok 
JlC'iod rf CTffltion. These Illes nrc the same that wo hAve in our own langaage. 
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What other points science in its present state establishes 
or elucidates, we shall now consider. The best views we 
have met with on the harmony between Science and the 
Bible, are those of Prof. ARNOLD GUYOT, a philosopher of 
enlarged comprehension of nature and a truly christian 
spirit; and the following interpretations of the sacred record 
are, in the main, such as we have gathered from personal 
intercourse with him.I 

The first thought that strikes the scientific reader is the 
evidence of Divinity, not merely in the first verse of the 
record, and the successive fiats, but in the whole order of 
creation. There is so much that the most recent readings 
of science have for the first time explained, that the idea of 
man as the author becomes utterly incomprehensible. By 
proving the record true, science pronounces it divine; for 
who could have correctly narrated the secrets of eternity but 
God himself? 

Moreover, the order or arrangement is not a possible intel­
lectual conception, although we grant to man, as we must, 
the intuition of a God. Man would very naturally have 
placed the creation of vegetation, one of the two kingdoms 
of life, after that of the sun, 'and next to that of the other 
kingdom of life, especially as the sunlight is so essential to 
growth; and the creation of quadrupeds hc would as natur­
ally have referred to the fifth day, leaving a whole day to 
man, the most glorious of all creations. Prof. Lewis, in 
making no allusion to the creation of quadrupeds on the 
sixth day, writes as if it were a mistake that this was not so 
done. Man, again, would never havc separatcd the creation 
of light so far from that of the sun, to us the source of light; 
neither would he have conceived of the creation of the firm­
ament, as that word is mmally understood, and was under-

The menning of the words" CTclJiog and morning" we believe to be correctly 
given by Prof, Lewis. 

I The views of Prof. Guyot have been presented at somc length in this journal 
by Rev. J. O. Means (numbers for January and April, 1855). They life hcre 
brought forward from a diffcrent pojnt of view with other illnstrations, lind lid­
ditional dedllctioDS from the science. 
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stood by the Jews, without thE? stars as part of its decora­
tion. 

Moreover, there is a sublimity and system in the arrange­
ment, and a far-reaching prophecy, to which philosophy 
could not have attained, however instructed. 

The creation, in the first place, consists, according to the 
record, of two great periods j the first three days constitute 
the inorganic history, the ia3t three days, the organic history 
of the earth. 

Each period begins with LIGHT j the first, light cosmical j 
the second, light to direct the days and seasons on the earth. 

Each period ends in a day of two great works. On the 
third day, God divided tlte land from the waters; and he 
"saw that it was good." Then followed a work totally dif­
ferent, the creation of vegetation, the institution of a kingdom 
of life, a work more unlike that of the former half of the 
same day than those of any two whole days preceding j 
as much a new creation when expressed in a sea-weed, as 
in an oak or apple-tree. So, on the sixth day, God creat­
ed tlze quadrupeds or Mammalia, and pronounced his work 
" good;" and as a second and far greater work of the day, 
totally new in its grandest element, he created MAN j and 
he then pronounced his creation" very good." 

There is here no chance parallelism j for God neither in his 
word or works can be charged with accidental or unmean­
ing harmonies. 

Vegetation, while for physical reasons a part of the 
creation of the third day, since its main end is physical, was 
also prophetic of the future, the true organic period, in which 
the progress of life was the grand characteristic. So again, 
man, while like other mammals in structure, even to the 
homologies of every bone and muscle, was endowed with a 
spiritual nature, which looked forward to another period, 
that of spiritual existence and immortality. Thus the last 
day of each great period included one work typical of the 
period, and the other, while essentially of the period, pro­
phetic of the future. 

Surely, philosophy never could have attained to such 0. 
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glorious, scheme. What now are the special points which 
God's testimonies in nature have made clear? 

I. The progress of creation mainly tMougl' secondary causes. 
Time was lengthened back by geology to ages unmeasured. 
This had before been suspected: geology made it positive 
knowledge. 

IL 7Y&e fac/, tllat the da!Js of Genesis were as many long 
periods, the progression of physical changes and of living 
beings, being, on this principle, in harmony with the Bible 
record. The Infinite God worked not by man's time-piece, 
or by the roll of a ball in space, counting the twenty-four 
hours, but in his infinitude and eternity, he directed events 
through the passing ages as if those ages were but moments. 

We may remark here, that science explains, and general 
history also, what we must understand by epochs or periods 
in history. We learn that the importance of an epoch is 
generally inversely as its length, or rather, has no necessary 
relation to length of time. Take the life of a plant, for ex­
ample: there is the epoch of the stem, that of the flowering, 
that of the fruit; the first much the longest, and yet the 
least important in itself. Then, again, the incipient stages 
of an epoch, are deep in preceding time: the changes lead­
ing toward it are at work, and now and then an event strik· 
ingly betokens the coming age, and is in .fact a.characteristic 
of that age coming up through the darkness of earlier time, 
foretelling or announcing the future. All history is alike in 
this; geological history is full of it. An age is marked by 
its great features, by the cresting of some characteristic; 
w.hile its limits - its beginning and end - maybe, and 
usually are, indefinite. It is thus that vegetation in the 
organic division of time was prophetic of the period when 
life should be the glory of the world. 

As to the actual length of periods, geology gives us no defi­
nite knowledge. 

IlL TIle true principles or law of development or evolution 
in nature. We observe, as Agassiz has well illustrated, that 
the development of a living being brings out the pro founder 
distinctions and afterwards those more external. First, in the 
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growing germ or egg appears a character that enables us to 
note the class; then, that of the order; then, thai; of the tribe, 
family, genus, in succession; and on ally, that distinguishing 
the species. It is an individualizing proce88. We have 
already alluded to this subject on a preceding page. 

Taking the earth alone as an example, geology proves thAt 
it was, at one time, a fiery ball in space j and, of course, with 
no more distinction of parts than in a germ. Then, dry land and 
seas appear j but the land is of small exrent and without its 
mountains, the waters are aU Balt, and the climate is one 
overthe whole sphere, the tropics reaching to the poles, for the 
same tribes of plants co'1ered all llones, even to Melville Island 
and Spitzbergen. At.a much later period, the mountains 
begin to enlarge, the dry land to expand, and gradually, as 
time rolls on, a temperate climate settles about the poles j 
the tribes of animals also become more localized. Then, in 
the last age before man, the continents take their fnll breadth, 
the Alps and Pyrenees are born, and other mountains attain 
their majestic dimensions; the rivers consequently multiply 
and increase in magnitude and in their erosive power, and 
valleys are everywhere formed in great diversity of beauty ; 
moreover, the zones of climate become nearly like our own, 
and every region of the globe has its peculiar Fauna and 
Flora and temperature. Finally, the features, and climates, 
and life, attain all their present vari6ty, as ma:! appears to 
take his place at the command of his Maker. Thus the 
earth's features and functions were gradually individualized. 
The subject is illustrated also in various details in the or­
ganic history of the globe, to which we briefly allude beyond. 

IV. The uni'l1erse one, in system and origin. Threads of 
light and attraction bind the universe in one, proving an es­
sential unity in the nature and laws of matter. Attraction 
of gravitation is the fundamental force of matter; and since 
the law is, in fact and ratio, the same here as in remote space, 
we may with reason conclude that matter is everywhere es­
eentially the same, now and from its first existence; for the 
present system of the universe would be annihilated by a 
change in this law, and therefore it was begun when the law 
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was established. Bodies possessed of cohesion, necessarily 
have gravitation; and hence a general identity as regards 
attraction of cohesion is involved in the identity of gravita­
tion. Light being dependent on vibrations, as science has 
shown, and these vibrations a result of molecular action, 
therefore, since precisely the same rate of vibrations and 
identical characteristics belong to the light of the stars, we 
have proof of the profoundest significance and of the most 
precise character, as to the identity of all matter in its general 
laws. Thus it is literally inscribed on nature that, CREATION 

IS ONE, GOD IS ONE, THE UNIVERSE ONE. 

V. Lig/tt necessOIf'ily the work of the first day-the sig't1.alOf 
Cf'eatUm begun. From the recent resnlts of science we know 
that light is dependent not merely on molecular vibrations, 
but on vibrations of a certain requisite rate; and also that 
it is produced only by molecular disturbance, action, or com­
bination; it is a result of chemical or molecular change, and 
is no inde'pendent entity. Without mutual molecular ac­
tion there could be neither heat 001" light. Matter in such 
an inactive, forceless state, would be literally dark, cold, 
dead. But let it then be endowed with intense attraction 
of different degrees or conditions, and it would produce light 
as the first effect of the mutual action begun. 

The command" Let light be," was therefore the summons 
to activity in matter. The Spirit of God moved or brooded 
oV'er the vast deep, an abyss of universal night, and light, 
as the initial phenomenon of matter in action, flashed in­
stantly through space, at the fiat of Deity. Thus science, in 
its latest developments, declares as distinctly as the Bible, 
that" on the first day light was." 

Light in its veriest universality, must have been the light 
created, as light is one and the universe one; and not light 
about the earth, a little satellite to the SUll. 

VI. "TILe beginning," tIle actual beginning. In the fact 
that light must have been the first phenomenon in creation 
begun, and that the universe is one in history, we have all 
needed evidence that Moses meant" in the beginning," where 
he so asserts. 
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"The heavens and the earth," as before stated, is obvi- L 
ously a comprchensive expression for all existence - then a 
lifeless existence in the extremest sense. The earth was not 
the earth in defined outline; for, if W,e may take our trans­
lation as correct (and Professor Lewis and others give it the 
preference), it was "without form, and void," actually form­
less, and merged in the great" deep," over which the Spirit 
of God afterwards brooded. 

VII. TILe earth gradually Moog/tt to a condition in wltic1, 
dry land and leas existed. Geology, as we have observed, has 
taught that the earth was once in complete igneous fusion; 
and this would imply it. heat at the surface equal at least to 
that of melted iron. Granting this, there are conditions of 
its waters and atmosphere, and of its rooky mass, which may 
be partly followed out ; and when we know better than now 
all the effects of heai on the elements and their compounds, 
we may perhaps be able to write out the history of those 
times of chaos. It obviously involved a gaseous condition 
of the whole ocean, whoBll waters, if now placed evenly over 
the sphere, would make a layer averaging two miles in 
depth. From this state, there would have been a passage 
to 8uccesslve stages of condensation, as the cooling went on. 
Finally, the waters would descend and envelop the surface ; 
and afterwards, by unequal contractions of the still cooling 
earth, the dry land would have appeared. 

.Ai; it would have required a temperature of at least 600 
or 600 deg. Fahrenheit to have retained so much water in 
the state of vapor, the surface of the earth could not have 
been much below this, when the ocean descended to its place. 
It was still a highly heated earth and ocean, and the atmos­
phere must have becn dense and murky with foul vapors. 
In Job there is a sublime description evidently of this period 
(38: 8--10). Jehovah says: " Who shut up the sea with doors 
... when I made tlte cloud tlw garment thereof and tltick dark­
ness a swaddling-band for it, and brake up for it my decreed 
place, and set bars and doors, and said, Hitherto shalt thou 
come and no farther, and here shall thy proud waves be 
stayed." From such a state, the earth gradually emerged, 
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that gannent of cloud slowly dissipating. The tides and 
waves rolled around the sphere in ceaseless motion; and, 
however incredible it appears, we can point out the strata that 
were made by that ancient ocean. Geology has brought to 
light rocks of great thickness, without traces of fossils, and 
many of them crystalline, which belong to time preceding 
the creation of animals, after the descending of the waters to 
the surface. They are called the Azoic rocks, or rocks of the 
Azoic age, because no traces of animals occur in them. 
Geology proves, too, that before animal life began, large lUeas 
of these rocks were dry land, over North America from Lab­
rador westward, and we may almost map out the" dry land" 
on this hemisphere, which is announced on the third My.l 

VIII. Vegetation part oj the pltysical creation. The intro­
duction of vegetation on the third day, was one of the mys­
terious facts in creation until the recent revelations of science. 
Now we know that the prime mission of vegetation is phys­
ical, the removal from the atmosphere of a deadly gas, car­
bonic acid, and the supply to it of .,ne eminently a supporter 
of life, oxygen. This it accomplishes by the simple process 
of growth; upon this great end, its vital functions and struc­
ture are based j this single criterion distinguishes all plants 
from animals. Feeding animals and giving joy by its beauty 
to the human soul are only concomitant ends of vegetation. 

Moses in announcing the creation of vegetation describes 
plants in general. But the institution of the plant-kingdom 
was the great event; and if plant-life came forth first in the 
sea-weed, it was still life, a new feature to the progressing 
world. According to the records in the rocks, vegetation 
was for a long age only sea-weeds; then in the coal-period, 

1 We have omitted any special reference to the IeCOnd day, as neither geology 
nor gencral science, apart from ILStronomy and general rClLSoning, afford much 
aid in interpreting the account. The stcp of progress was one between that of 
light t],rough universal space on the first dny, and the s<'paration of the lands 
and seas on the third. The event of the highcst character in that interval, 'that 
marking a grand epoch in terrestrial time, WILS the elimination or separation of 
the carth itself from the U deep" or "waters," (admitted to mean .1 fluid" in its 
most extended sense), Scc Prof. Guyot's views on this subject, in the article 
in tIus journal, for A prilllLSt, p. '327. 
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flowerless trees, along with the pine tribe (coniferre) which 
are almost flowerless; and as the last age before man was 
about to open, trees of our common genera, oaks, elms, etc., 
and also the palms, began to diversify the earth's surface. 

The proof from science of the existence of plants before 
animals is inferential, and still may be deemed satisfactory. 
Distinct fossils have not been found: all that ever existed in 
the azoic rocks having been obliterated. The arguments in 
the affirmative are as follows: 

1. The existence of limestone rocks among the other 
beds, similar limestones in later ages having been of or­
ganic origin; also the occurrence of carbon in the shape of 
graphite, graphite being, in known cases, in rocks a result of 
the alteration of the carbon of plants. 

2. The fact that the cooling earth would have been fitted 
for vegetable life for a long age before animals could have 
existed; the principle being exemplified everywhere that 
the earth was occupied at each period with the highest 
kinds of life the conditions allowed. 

3. The fact that vegetation subserved an important pur­
pose in the coal-period in ridding the atmosphere of carbonic 
acid for the subsequent introduction of land animals, sug­
gests a valid reason for believing that the same great pur­
pose, the true purpose of vegetation, was effected through 
the ocean before the waters were fitted for animal life. 

4. Vegetation being directly or mediately the food of 
animals, it must have had a previous existence. The latter 
part of the azoic age in geology, we therefore regard as the 
age when the plant-kingdom was instituted, the latter half 
of the third day in Genesis. However short or long the 
epoch, it was one of the great steps of progress. 

IX. The creaticm of the 8un on the fourth day. By argu­
ments already mentioned, based on the oneness of the uni.: 
verse in origin, the sun, moon and stars are shown to have 
had their places, when the earth was established. But 
through a prolonged period, as has been remarked, the 
earth was shrouded in its own vapors, and warm with its 
own heat, and there was therefore no suo or moon, days or 
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seasons. Whenever the sun first broke through the dense 
clouds, it was a day of joy to the world, standing out as one 
of the grand epochs in its history. 

The sun is almost the heart and brain of the earth. It is 
the regulator of its mot{ons, from the orbital movement in 
space, to the flow of its currents in the sea and air, the silent 
rise of vapors that fly with the winds to become the source 
of rivers over the land, and the still more profound action in 
the living growth of the plant and animal. It is no creator 
of life; but through its outflowing light, heat, and attrac­
tion, it keeps the whole world in living activity, doing vast­
ly more than simply turning off days and seasons. Without 
the direct sunlight, there may be growth, as many produc­
tions of the sea and shady grounds prove. But were the 
sun's face perpetually veiled, far the greater part of living 
beings would dwindle and die. ' Many chemical actions in 
the laboratory are suspended by excluding light; and in the 
exquisite chemistry of living beings, this effect is every­
wher~ marked: even the plants that happen to grow beneath 
the shade of a small tree ot hedge in a garden evince, by 
their dwarfed size and unproductive ness, the power of the 
sun's rays, and the necessity of this orb to the organic period 
of the earth's history. 

The sun therefore leads off, not only in fact, but with 
peculiar grandeur and aptness, the organic history of the 
globe. 

Thus, at last, through modem scientific research, we learn 
that the appearance of light on the first day and of the sun 
on the fourth, an idea foreign to man's unaided conceptions, 
is as much in the volume of nature as that of sacred writ. 

X. The invertebrates, fishes, reptiles, and birds, the earlier 
animal creations. Geology has opened out the fact, that the 
~arliest ani~als and plants of the globe were wholly water 
species. There 'was a long marine era, the lands small, the 
seas nearly universal, the continents marked out it is true 
in their grand outline, but only partly emerged; the animals 
only the inhabitants of the seas, as molluscs, corals, and fishes. 

This was followed, b¥ a semi-marine, or amp/tibian era, as 
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it may be called, when land-plants took possession of the 
dry land, producing in its earlier half the coal era: but still 
the continents were at least half the time more or less sub­
merged. Reptiles and birds were then the dominant animal 
types. 

As God has recorded in the rocks by the burial of these 
races in their successions, 80 he has written in His word. 
On the fifth day, He said: " Let the waters bring forth," by 
waters implying apparently the marine or amphibian char· 
acter of the species of life; and then, the account adds: 
"The waters brought forth abundantly," while the rocks 
testify also to swarming myriads in the seas. The species 
with few excepti~ns were oviparous. Prof. Bush shows that 
the" great whales" were as correctly reptiles, the same word 
tannim being used for dragan in Ezek. 29: 3, where the 
figure is drawn from the crocodile of the Nile; also tl).at the 
word for fow~ means rather .flying thing, whether insect, 
bird, or flying reptile, all of which occur in this era. He 
says moreover that the clause in verse 20, translated" and 
fowl that may fly above the earth" may be as correctly trans­
lated and let tile fowl.fly above the earth; so as to disconnect 
it from the clause," Let the waters bring forth:" thus it 
stands in verse 22. 

The harmony of geology with Genesis could not be more 
exact. 

XI. The creations of the tribes not simultaneous but suc­
cessive, and occurring at many different times, after more or 
less complete exterminations. The records in the rocks de­
clare that these creations came not forth all at once, but in 
long progression. There was an Age when Molluscs (of 
which shell-fish, snails, and cuttle-fish are examples) were the 
dominant race, having as associates corals, crinoids, and trilo­
bites. The earth, we may believe, was yet too WanD, and . 
the atmosphere too impure for more exalted forms. This was . 
the Silurian age of geological science. 

There w~ next an Age when Fishes first filled the seas, 
the Devonian of geology. Then another, when Amphibians 
(the inferior group of reptiles, including frogs and salaman: 
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ders, related to fishes in having gills when young) com­
menced, and land-plants were first in exuberant growth, the 
CarboniJerom age (the land-plants, as stated, cleansing the 
atmosphere from carbonic acid for land animals). Then fol­
lowed an Age in which true reptiles increased in numbers 
and diversity, by multiplied creations, until there were rep­
tiles larger than whales in the water, immense leviathan 
reptiles on the land, and flying reptiles in the air, so that each 
of the elements was taken pO!lsession of by these scaly tribes. 
This was the Reptilian age. In its progress, reptiles passed 
their climax, and before its close, commenced their decline; 
the race, since then, has been a comparatively feeble one. 

Moreover, in each of these Ages, there were many distinct 
creations succeeding to extenninations of previously existing 
life. Through the Silurian, Devonian, Carboniferous and 
ReptiUan Ages in America, the fifth day of Genesis, fifteen 
times at least the seas were swept of their species, so that, in 
the rocky folios of the succeeding epoch, not a species of the 
fonner epoch occurs, or only half a dozen or so out of hun­
dreds. After each, life was again reinstated by the Creative 
Hand, life in all the departments that had thus far been in­
troduced to the globe, new mollusca, new corals, new cri­
noids, new trilobites; and if the Age of Fishes were in pro­
gress, new fishes also, and so on; making a complete crea­
tion for the time. Even in the Age of Fishes alone (the De­
vonian age), there were foor such revolutions in America, 
with new creations throughout. Moreover, there were many 
partial destructions and restorations at other times. These 
extenninations can be proved, in many cases, to have been 
produced, either by the escape of heat} through fissures, from 
the earth's interior, or the elevation of the sea-bottom to dry 
land, or some convulsion in the earth's cmst. They·were, in 
.general, connected with the earth's physical history. 

Recapitulating the geological Ages mentioned, and add­
ing those following, they are (naming them, as has been done 
by Agassiz, from the dominant type) : 

I. the Age of Molluscs, or the Silurian; II. the Age of 
Fishes, or the Devonian; IlL the Age of Coal-plants and 
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Amphibians, or the Carboniferous; IV. the Age of Reptiles, 
including the periods between the Coal and the Tertiary i 
V. the Age of Mammals, or the Tertiary and Post-Tertiary; 
VI. the Age of MAN. The progress of Vegetable Life affords: 

fWd, the Age of AlgtB or Sea-weeds, corresponding to the 
Silurian and Devonian ; ,ecortd, the Age of Flowerless Trees 
(Acrogens) and Conifene, or the age of Coal-Plants; third, 
the Age of Dicotyledonous Plants, or our common trees (oab, 
elms, etc.),· beginning just before the age of MamMals. 

XIL A grOLltMU elevatimt of tAt: ftlCce,live race, involved 
.. tAelf1'adMal refrigeratiora of the earlA, Q.I t1ho in it, other 
8tep8 of p/&yneal progre". The whole plan of ereation had 
evident reference to MAN as the end and crown of the Ani­
mal Kingdom, and to the present cool condition of the globe, 
88, therefore, its most exalted state. It is hence obvious, that 
progression in the earth from a wanner to a cooler condi­
tion, necessarily involved progression from the lower to the 
higher races,' 'such as' actually took place. This cooling, 
therefore, implied almost necessarily the complete extinction 
of BOrne earlier races, fitted for earlier time, 88 well as of 
species. The whole fifth day (using the term in Genesis) 
until its later epochs, was a time of warm climate from the 
equator to the poles. Not a species of the thousands in 
those agee now exists. Species and genera appeared and 
disappeared as time moved on: the last trilobite lived in the 
Carboniferous seas, and the last Lepidodendra in the forests 
of the C8lboniferous continents; the last ammonite, flying 
reptile and swimming saurian existed in the Reptilian age, 
when molluscs as well as reptiles passed their prime, both 
as to numbers of individuals and rank of species. Even the 
fishes bear distinctly, in their bodies, the marks of the' par­
ticular part of the fifth day in which they lived: for they 
first appear in the Devonian age with the spinal column 
elongated quite to the extremity of the upper lobe of the tail i 
and afterwards it becomes less and less elongated until the 
middle of the Reptilian age, when, for the first time, species 
occur with the body cut off square behind, as in existing 
species; moreover, the old type of tail disappears, and almost 
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completely too the Ganoid tribe of fishes, in which it was so 
striking a characteristic. Thus the world took its successive 
steps onward, towards the Golden Age, in the then distant 
future. The earlier races were of lower types, not because 
the Creative Hand was weak, but for the reason that the 
times, that is the temperature and condition of the globe, 
were just fitted, in each case, for the races produced, and the 
progress of the plan of creation, correspondingly, required it. 

As between the hot equator and the frigid zones, tribes 
now have their limits in geographical distribution, so in geo­
logical time, between the wanu Silurian age and the cool 
present, there was a localization of groups in time, a chrono­
logical distribution,-an increase and period of maximum at 
different epochs along the Ages. The Reptilian and Mol­
luscan types attaining their maximum in t~e Reptilian age, 
are examples. A few genera reach from the very first dawn 
of life to the existing period: they are continuous lines, bind­
ing creation in one. This oneness also appears most 
strikingly in the fact that hardly a fragment of a fossil is 
1;,aken from the oldest rocks that is not at once as well under­
stood as if it were from an existing species. 

The intervals of rest in " self-existent" nature, which Pr0-
fessor Lewis speaks of, are not in the records of the earth. 
The longest suspension of life in North America took place, 
as nearly as we can learn, between the Coal period and the 
Middle Reptilian. Moreover, the epochs of revolution in 
Europe and America were, in general, not contemporaneous; 
and this implies merely a non-contemporaneity in the convul­
sions or oscillations of the earth's ernst in the two hemi­
spheres. 

XIII. System of life-evolution. The facts gathered from 
nature teach us : 

1. That species have not been made out of species by any 
process of growth or development; for the transition-forms 

; do not occur. 

I
' 2. That the " original divine power" did not create a ge­

neric or universal germ from which all subordinate genera 
, and species were developed; for, with any such system of 
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evolution, the Creator would have been incompetent to com­
plete the creation begun; each revolution would have fros­
tl'ated every Hew effort. 

3. That the evolution or plan of progress, was by succes­
sive creations of species, in their full perfection. Mter every 
revolution, no imperfect or half-made forms occur; no back-
step in creation; but a step forward, through new forms, 
more elevated in general than tho8e of earlier time. 

4. That the creation was not in a lineal series from the 
very lowest upward. The four sub-kingdoms of animal-life, 
the Radiate, Molluscan, Articulate, and Vertebrate, early ap­
peared in some of their representatives ; and the first three 
almost or quite together. The types are wholly independent, 
and are not connected lineally, either historically or zoologi­
cally; and this is a general principle with regard to subor­
dinate groups. . The earliest species of a class were often far 
from the very lowest, although among the inferior. The gi­
gantic saurians appeared before turtles and serpents j trilo­
bites were superior to many crustaceans afterwards created; 
and the fish that began the Vertebrata, were powerful spe­
cies, even superior in attributes of life, though not in type, 
to some existing Amphibians. 

5. That the creation of life wall the unfolding of a plan, 
which involved distinct archetype enactments, and, subordi­
nate to these, and in harmony with them, expressions of pur­
poses or ideas of a less and less general character. The four 
sub-kingdoms of animal life were the four archetype enact­
ments: they limited the development of the animal creation to 
these four directions; and every new group came forth in 
subordination to these established types. So the subordinate 
groupings, classes, tribes, etc., have the same relation to the 
groups under them. 

\ 
6. That the development of the plan of creation, while by 

successive creations, was in accordance with the law of evo­
)ution, as Agassiz has explained, that is, progress from the 
;simple to the complex, from comprehensive unity to multi­

.I plicity through successive individualizations. The institution 
oC the Vertebrate type in the memberless fish, embraced in 
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its idea all those parts and organs, external and internal, 
which were afterwards brought out, and which have their 
highest individualization, in man; so that in the bony strn.~ 
true, for example, we may trace the homologies between the 
human skeleton and the primitive fish-type. The nnfoldi.os 
was, in some groups, a general rising in grade, until the time 
of maximum, as in the Reptilian type ; but embraced expan­
sions both upward and downward, that is, to superior and 
inferior tribes. In many cases, the original or earliest group 
was but little inferior to those of later date, and the progreea 
was towards a purer expression of the type. Thns the ear­
liest fishes had reptile teeth, a bony coat of mail, and other 
reptilian characteri8tics, foreshadowing the Reptile type af­
terwards introduced. In the unfolding of the type, the rep­
tilian features were lost, the ancient race became almost 
wholly extinct, and gradually the fish type came out in its 
purity and full diversity. This is one of numerous examples 
of this kind. 

The Molluscan type was unfolded, in all its grand divis­
ions in the Silurian or Molluscan age. ,The Articulate type, 
on the contrary, appeared then only in the inferior water­
species, crustaceans and wonns; and gradually, as time moved 
OD, one grand division after another was evolved, until the 
age of Man, the period of their greatest diversity. A reason 
for this difference consists in the fact that Articulates are, 
like Vertebra.tes, largely land species. Moreover, every new 
diversity of climate, soil, plant, or animal, enlarged the field 
for insect life. 

\ 
7. That hypotheses as to the precise mode of creating a spe­

cies a.represumptuous. D' Orbigny, a distinguished geologist of 
Franoo,inhis Geology (18:)1, vol. II.,p. 2:il), says well: "Quelle 
est la force cr6atriee qui a eu cette tonte-puissance si extm­
ordinaire ? lei nons devons confesser l'impossibilitti com­
pl~te dans laquelle noUB trouvons de repondre a aucune 
de ces hautes questions. n est des limites que l'esprit hn­
main ne pent franchir, des circonstances ~n l'bomme doit 
s'~ter et se bomer a admettre les faits qu'il ne pent expli- ' 
quer." 
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XIV. The reVolution closing the Reptilian age in geology 
a univenal aM. Although the catastrophes in the earth's 
history were seldom universal, that closing the Reptilian age 
swept both Europe and America alike, and, I1S far as we 
know, the whole earth. Its destruction of the life of the Cre­
taceous period (tbe last of the Reptilian age) was complete, 
with scarcely an exception. Thus geology and the Bi­
ble both mark the close of the fifth day. Mter sucb a 
devastation, tbe new creation began, that of Mammals or 
quadrupeds: not, be it understood, of Mammals alone, for 
all the lower tribes bad their various representatives also, by 
the eame creation, from molluscs and corals to fish and rep­
tiles. All, by their new forms, express the character of the age. 
The climates of the earth, as tbis age of Mammals opened, 
were, for the first time, widely diversmed; yet the facts show 
that· they were not as cool as now, until the age had half 
elapeed. 

XV. TI,e creation of Mammals introducing a new element 
into the warM. The type of animal life which began with 
this age, the sixth day, was that in which the earth was to 
reacb its' highest destiny. It was the full establishment of 
that special type of Vertebrates that was at last to be ex-
alted by the endowment of a soul; that, in whicq the mutual • 
dependence of the parent and young, indicated in the term 
mammalia, is its grand feature, the principal means, in this 
age of Man, of cultivating those affections which bind soci-
ety together and man to his Maker. There is hence the 
highest beauty and philosophy in the Mosaic record, inde­
pendent of its historical facts, in thus separating the Mam-
mals from the other Vertebrates. 

Some smalllinsect-eating Mammals appeared in the age 
of Reptiles. They were few (four species' have been found) 
and weak, in striking contrast with the huge Saurians that 
filled the seas, earth, and air in that age. They have been well 
called prophetic types, announcements, as has been al­
ready explained of the true age of Mammals next to open 
in its full grandeur. Such seeming exceptions are in fact 
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part of the system of progress, and afford no objection to the 
reality of the great Ages. • 

XVL Progre&. bg revoz..tionl, aAtd by IUCce.ftt1e creatiOtu 
ita 'he age of Ma11l4aOh; but the revohltitml diailaiMifIg .. ex­
tftIt AI tAe age of .Man opproached. The age of Mammals 
had its revolutions like the Reptilian age and those preced­
ing; but they become less and less general, and the conti­
nents more and more stable, and modem in outline and fea­
tures. The fIItIf"ifae and ampi.ibia1l erAl of the globe had 
passed; and this was the commencement of the ccn&tUattatal 
era. 

The qUff.drupeds did not all come forth together. Large 
and powerful Herbivoroua lpecies first take pol8e88ion of the 
earth, with only a few small Carnivora.. These pass away. 
Other Herbivora with a larger proportion of CamiV01'8. next 
appear. These also are extenninated; and so' with others. 
Then the Carnivora appear in vast numbers and power, 
and the Herbivora also abound. Moreover these races at-
1a.in a magnitude and number far surpassing. all that now 
exist, as much so indeed, on all the continents, North and 
South America, Europe, Asia, Africa, and AustTalia, as the 
old mastodon, twenty feet long and nine feet high, exceeds 

• the modem buffalo. Such, according to geology, was the 
age of Mammals, when the brute species existed in their 
greatest ma.gni1icence, and bmtal ferocity had free play; 
when dens of bears and hyenas, prowling tigers and lions far 
larger than any now existing, covered Britain and Europe. 
Mammoths and Mastodons wandered over the plains of 
North America, huge sloth-like Megatheria passed their slug­
gish lives on the pampas of South America, and elephantine 
Marsupials stroll~ about Auatralia. 

XVIL A dUJifUiling of the race of Mammall tU the age 
of Man approached. As the Mammalian age draws to a 
close, the ancient C8l'nivora and Herbivora of that era all 
pass away, excepting, it is believed, a few that are useful to 
man. New creations of smaller size peopled the groves; 
the vegetation received accessions to its foliage, fruit-trees 
and flowers, and the seas brighter forms of water-life. This 
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we know from comparisons with the fossils of the preceding 
Mammalian age. There was, at this time, no chaotic upturn. 
iDg, but only the opening of creation to its fnllest expan­
sions: and. so in Geoeeis, no new day is begun, it is still the 
Ii:l:IA .,. 

The continents long before had. had their marked ch~ 
teriatica: the Oriental (including Europe, Asia, and Africa) 
as the continent of Carnivora, the highest mammals; North 
America, of HerIMJom, a tribe inferior to the Carnivora; South 
.America, of the sloth and annadillo tribes (Ede1ltata) l'ltill 
lower in rank; Ausaalia, of the Kangaroo tribe or MMmp­
iah, the loweat of all quadrupeds; for the8e were severally 
the eharaeteri8tiC racel'l of the continents in the Mammalian 
age. AJS the age of Man opens, North and South America 
and AustzaJ.ia were still essentially the same in their tribes 
of Mammals, though with new and smaller species; there ia 
no sign of progreM. The Oriental lands, on the contrary, which 
had 80 prominently taken the lead in the age of Mammals, 
and eYeD through the whole Reptilian age preceding,-eince 
the species of animals in Europe 88 indicated by the fossils, 
were ten time!! more numerous than in North America,­
may be said to have been marked out for the Eden of the 
world, ages previous to man's creation. 

XVIIL .Mtw&, tAe new creation. In the living beings of 
fonner ages, there had been intelligence and a low grade of 
:reason, affections as between the dam and her cub, and the 
joy01l8ne88 of life and activity in the sporting tribes of the 
land. But there bad been no living BOul that could look be­
yond time to eternity, from the finite towards the infinite, 
from the world around to the world within and God above. 1 

This was the new creation, 88 new as when life began; a! 
spiritual element as diverse from the life of the bmte as lifel 
itself is diverse from inorganic existence. 

The firlt great period of history, was the period of mere 
matmial existence and physical progreBB. Its beginning was 
far away in the dim indefinite past, when tight announced 
the work of progress begun ; and even beyond, in the force­
lesa matter of preceding time; after many changes and 
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evolutions, it blossomed in the lands and seas and vegeta-, 
tion of the third day. The second great period was the 
period of life and organic progress. Its germs are traced in 
the vegetation of the former period; but the light of the sun 
first gave vigor to the growth, and after various develop- . 
ments progressing through long ages, it finally blossomed in 
the Mammals and man of the sixth day. The third great 
period is the more exalted period of spirit and spiritual pro­
gress; whose germs are even now expanding in the soul of 
man; but whose flowers and fruit will appear, only in time 
to come. The great evolutions of time are thus so close-
ly in accordance with the evolutions in a living being, al­
though all is by the direct power and wisdom of God as be­
fore explained, that we comprehend the system best in lan­
guage recognizing the parallel relations and oneness of 
principle. 

XIX. Man the last creation: The day of ,.est. Science has 
no evidence that any living species have been created since the 
appearance of man on the globe. All facts in nature accord 
with the Scripture record, that man was the last of the grand 
series. Ages and ages had rolled by, the world had, step by 
step, been fitted up, and life had passed through its long suc­
cession of forms, ever increasing in rank, until at last man 
stood up erect, fitted to subjugate the mightiest energies of 
nature, to read the records of infinite intelligence, to embrace 
a universe in his sympathies, and reciprocate the love of 
Heaven. Creation thus ended. God pronounced upon it 
his benediction and rested from all his work. Analogy 'with 
the other days of Genesis, in the light of geology, certainly 
would lead us to regard that seventh day, not as a simple 
twenty-four hours, but the period of rest still in progress. 

The two records, the earlier revelation and the later, are 
thus one in their sublime enunciations of the history of cre­
ation. There is a like grandeur in the progress of the ages. 
They both contain conceptions infinitely beyond the reach 
of the human intellect, and bear equal evidence of their divine 
origin. The" grand old book of God still stands," and this 
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grand old earth, the more its leaves are turned over and 
pondered, the more will it sustain, enlighten, and illustrate 
the sacred word. The two are independent inscriptions, 
written in lines of light by the same Sun of righteousness; 
and the more deeply they are studied and loved for their 
truths, the higher may we rise towards the effulgence of their 
eternal source. The universe and the Bible are consecutive 
parte of one glorious volume j the former teaching of infinite 
harmonies, corning up from the deep past, and of man's re­
lation through Nature to God; the latter of man's relation 
through his awn soul to God, and of still loftier hannonies 
in the eternal future: -the first part, telling not only of the 
wisdom and power of God, but also of man's exaltation, at 
the head of the kingdoms of life, the being towards whom, 
with prophetic eye, all "nature was looking through the course 
of ages, preparing his earthly abode, arranging every ridge, 
and plain, and sea, and living thing, for his moral and intel­
lectual advancement, and with so much beneficence that 
man, when he came to take possession of the domain, found 
everywhere lessons of love and adoration, and read in his 
own exaltation ll; hope, though a trembling hope, of imrnor­
¥ty j the secO'Tld part, after a choms epitomizing the former 
revelation, pursues its closing thought, Man ill his relation 
to his Maker, makes that hope of immortality sure, and 
points out the way of life~ by which he may enter into ever­
lasting communion with God his Creator and Redeemer. 
If students of natme fail of that way of life, it is not that 
science is evil, but man fallen. 
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ARTICLE VII. 

SCIENCE Al'-'"D THE BIBLE. NL"MBER II. 

WITH WURTIIEJl RElU.JlK.8 ON" TUE SIX DAYS OJ' CREATION" OJ' PllOF. TAYLEIl 

LEWI8.! 

By James D. ~ana, LL. D., Sillim~n Prof~80r of Nllturnl Hiatory, Yale College. 

"Is RELIGION, then, so false to God as to avert its face from 
science? Is the church willing to declare a divorce of this 
holy marriage tie? Can she afford to renounce the external 
proofs of a God having sympathy with man? Dare she ex­
communicate science, and answer, at the judgment, for the 
souls which are thus reluctantly compelled to infidelity? 
We reject the authority of the blind scribes and pharisees 
who have hidden themselves from the light of Heaven under 
such a darkness of bigotry. We claim our just rights and 
our share in the church. The man of science is a man, and 
knows sin as much as other men, and equally with other men 
he needs the salvation of the gospel. We acknowledge that 
the revelations of the physical world are addressed to the 
head, and do not minister to the wants of the heart; we 
acknowledge that science ha(no authority to interfere with 
the Scriptures and perplex the holywrit with forced and im­
possible construction's of language. This admission docs not 
derogate from the dignity of science j and we claim that the 
sanctity of the Bible is equally undisturbed by the denial 
that it was endowed with authority over the truths of physi­
cal science. But we, nevertheless, as sons of men, claim 
our share in its messages of forgiveness, and will not be hin­
dered of oUt' inheritance by the unintelligible technicalities 
of sectarianism; as children, we kneel to the church and im­
plore its sustenance, and entreat the constant aid and coun­
tenance of those great and good men who are its faithful 
servants and its surest support, whose presence and cheering 

1 Along with the work already mentioned, we here include tho letter in reply 
to our review published in the lut number of this Journal, page", 71. 
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sympathies are a perpetual benediction, and among whom 
shine the brightest lights of science as well as of religion. 
Moreover, as scientific men, we need the Bible to strengthen 
and confirm our faith in a supreme intellectual Power, to as­
sure os that we are not imposing our forms of thought upon 
a f()ftuitous combination of dislocated atoms, but that we 
may ~tudy His works humbly, hopefully, and trusting that 
the treasury is not yet exhausted, but that there ie still left 
an infinite vein of spiritual ore to be worked by American 
intellect." 

Such are the words, rather the devout thoughts of Science, 
as expressed by Prof. PEIRCE of Cambridge, in his Address, 
in 1854, before the American Association for the Advance­
ment of Science j and there were few among his hearers on 
that occasion, who did not cordially respond to them. He 
spoke with earnestness; for, if there is any charge against 
science, fitted to stir the soul to its depths, it is that assert­
ing the hostility of science and the Bible. The student of 
nature, accustomed to search for knowledge with a scrutiny 
and precision that has hardly a parallel in other departments 
of study, so as even to incur, at times, by his untiring labors 
among the merest minims of existence, the contempt of 
many a haughty intellectualist, can but look with indigna­
tion upon those who pronounce him faithless to the truth, 
and his studies at war with the sacred word. With such an 
exhibition of the Bible thrust upon him, its enmity with sci­
ence insisted upon, if he is not so grounded in faith as to be 
sure his opponent is wrong in this hostility, he will feel 
forced to stand by nature, God's acknowledged work, versus 
the Bible, "the Book." 

Prof. Lewis, by his sneers at science, which commence on 
the first page of his " Scriptural Cosmology," and stream 
out, as from a bitter fountain, all tluough the volume, has 
thus done a lasting injury to the cause of the Bible. How­
ever sacred his intentions, or excellent his private character 
(which we believe to be irreproachable), this is one of the 
ways in which tlte influence of !tis work is infidel. 
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But the uncertainties of science seem, to many minds, to 
authorize skepticism with regard to its results; and upon 
this 8ubject some explana.tions may be instructive. 

There are two modes of arriving at the philosophy of na· 
tore; and, correspondingly, there are two kinds of philo8(). 
phers. The one is ever breeding" elephants" and " tortoises;" 1 

the other, is "oonceptionless," perhaps, but humble and be· 
lieving. The one, in self-sufficiency, looks within for know­
ledge; the other, seeks to learn the true philosophy of nature 
from nature herself, God's appointed means. The one 
boldly assumes a position by the side of the Deity, and pro· 
nounces on the plans of the Creat~r, in the light of mind 
alone, as if sharing in the Divine omniscience; the other 
looks up reverently to the hand-writing of God in nature, 
and patiently endeavors to decipher the wondrous record. 
The one soars aloft, in dignified contempt of plodding sci. 
ence; and the other knows that to be the wa.y of ignorance 
and folly. 

In the remarks which follow, we propose to show, briefly, 
(1) how the finite mind of man is adapted to nature; (2) how 
nature is adapted to the finite mind; then to point out 
(3) the methods in which the mind studies nature, mention· 
ing examples j (4) the certainty of error when mind ventures 
to theorize on matter, alone, without the guidance of nature; 
(5) the necessary limit to the excursions of the mind, and 
the consequences of attempting to pass that limit; and, fi· . 
nally (6), to consider the alleged infideltendenciesof science. 

(1) The human mind, as has been often said, may mould 
material within its knowledge, or fonn new combinations; 
but it cannot rise even to a conception of a new principle in 
matter, or a new order of existences, or a new sense in the 
kingdom of life. Its appointed arena is the earth, and here 
alone can it gather strength for its upward flight. Being 

1 We quote from Prof. Lewil to explain this a1Insion to such as may not have 
read our former review. .. We may smile," he says, .. at the old quackish story 
of the earth's standing on the back of the elephant, and the elephant standiug on 
the head of a tortoi.e, etc. ; bat in our gravities, our magnetisms, our series of 
fluids, ever requiring other fluid. to explain their motiona, '11'8 have only inn 
duced a new set of modem equivalent&." 

VOL. XIII. No. 61. 64 
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made in the Divine image, it is fitted to study and compre­
hend the Divine laws, whether physical or moral 

Within the soul, as part of its nature or of this Divine im­
age, there are certain principles which are a basis of all reason­
ing about nature: 8S that, leading to a recognition of a higher 
Power above, the infinite God, the Cause of causes; that, 
leading to a recognition of the relation of cause and effect in 
consecutive events; that, leading to a recognition of the 
truthfulness of the God of nature, demanding faith in return 
from his creatures; of the unity of nature, its oneness in plan 
as in Author, and thence the harmony of all laws, systems, 
or events in nature. And besides these, there is a recogni­
tion of the relations of Units or numbers, from which has pro­
ceeded the whole fabric of mathematics; and an appreciation 
of harmonies in form, color, and sound, whence comes the 
sense of natural beauty in these several departments. 

These intuitions and decisions do not characterize all 
minds alike. They are but germs or principles, which are 
active only when developed, and are seldom truthful in their 
operation, without large accessions of knowledge and free­
dom from moral obliquity. In the natural differences as to 
the appreciation of harmonies of sound, we learn the diver­
sity that may exist in minds as to other qualities; the di­
versity, in this case, ranging from just above zero, to a height 
of perfection that responds instantly to all the intricacies of 
musical harmony without study or thought. 

Only the most profound minds, or those of the highest 
grade, are so possessed with the idea of the unity of plan 
and profound harmonies in nature as thereby to be urged 
forward to a high range of philosophical discovery; and 
moreover, in these, the idea will be mainly a result of study 
and observation. Yet there are few that are not under the -
influence of this principle; few that do not recognize some 
system or relation in things and events around them. Lord 
Bacon, indeed, dwells upon the influence of this tendency to 
find harmonies or parallelisms among observed facts, under 
the name of" Idola Tribus" (Idols of the Tribe), remarking 
upon the "spirit of system" as one of the great sources of 
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error; and this it undoubtedly is. But while often an 
occasion of error, it was the same principle that penetrated 
the soul of Kepler, and led him through his long calculations 
to the great laws which bear his name. 

(2) On the other side, nature is adapted to our finite minds, 
as we to nature. Her laws are expressed in simple, finite 
numbers, or ratios, and so are directly fitted to our compre­
hension, as observed by Professor Peirce in his address re­
ferred to above. 

In music, the succession of tones is made through the 
simplest possible ratios in the number of vibrations,-the ra­
tios of 1 : 1, 1 : 2, 2 : 3, etc. In crystals, the modifications 
of form are based on similar simple ratios between the axes, 
and the axes have specific dimensions. In the vibrations on 
which the phenomena of light depend, there are definite 
measurable lengths. In chemistry, substances have their 
unvarying combining weights, which we may ascertain by a 
simple process of weighing; and their combinations with one 
another take place in simple multiples of 1 : 1, 1 : 2, 2 : 3, 
etc. Plants grow by a law of spiral development, defined, 
with the same precision, in numbers. In all beauty or har­
mony of form, there are simple ratios; the features of the 
human face having ratios of 1 : 1, 1 : 2, etc.; all true 
curves in nature admitting of mathematical expressions; 
and those of the same animal or plant being an outflow or 
evolution of a single system, so that, even in the most un­
wieldy of beasts, there is the beauty of hannony in all out­
lines and structure. 

Thus, whether we consider the kingdoms of life, the vibra­
tions of air producing sound, or the vibrations evolving the 
colors of light, or regard the invisible constituents of matter, 
and, we might add, the spheres in space, there is everywhere 
a system of simple ratios and fixed dimensions; not merely 
a mathematical basis, but a simple mathematical basis. Na­
ture is thus specially adapted to our finite minds. 

It is hence plain that Nature is an intelligible minister 
appointed to lead us up to God, being a revelation of him in 
one range of his attributes, his power and wisdom, brought 

.. 
~OOS • 



636 (JULY, 

down to our comprehension, as the Spirit, and the manifes­
tation of the Divinity in Christ, are our means of rising to a 
knowledge of God in his holiness and love, and of man in 
his duty and destiny. Even nature, also, is radiant with 
God's love; for the earth's history evinces that man's wel­
fare was regarded in the whole progress of creation; but 
Christ is the only expreeaion of the infinite fulness of that 
love. In theae two ways we gather strength, from the earth 
about us and God above, for the progress of the human soul. 

While there is this kind of simplicity in the system oC na­
ture, its readings are more and more profound, as we pass 
beyond the more obvious phenomena, and rise, in our gene­
ra1isations, to higher and higher principles: and just 88 we 
cannot, by searching, find out God, so we cannot fathom the 
depths of nature. There is an infinite range before us. 

(3) To show that we do not claim too much Cor science, 
we will illustrate, briefly, its modes of research by reference 
to a few examples. It will appear that the methods em­
ployed are simple and truthful, being strictly readings from 
nature in accordance with the laws of mind ; and that they 
reach onward towards truth instead of error: while pseudo­
philosophy looks upon nature with reverted eyes, sees only 
its own vain imaginings, and tends necessarily to the false 
in its views of nature. 

In investigating heat, for example, it is observed that mat­
ter changes size with change of temperature. Selecting 
lOme substance for experiment, we apply our measures­
measures 80 improved by modern skill as to mark discrepan­
cies of l00,OOOtha of an inch; we note the precise amount 
of e1p8nsion for given increments of temperature. Thus, 
after a while, we decipher one law by literally reading off 
the rates of expansion. Having made a scale of tempera­
ture, we next note, perhaps, the point of ebullition, or that 
temperature at which each substance passes to the state of 
vapor, and observe its constancy for each kind of liquid; and 
so read the facts that represent another law. The mind then 
makes comparison oC the facts with one another and, as sci­
ence advances, also with the chemical constitution of the 
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substances operated on, etc.; and so finds, as another lesson, 
a definite and simple relation between chemical constitution 
and the boiling points of compounds, - a profounder law. 

Again, we note the amount of heat absorbed when sub­
stances pass from a liquid state to that of a vapor, or from a 
solid to a liquid; find the amount 1000 deg. F. in the for­
mer case, and 142 deg. in the latter, and observe that this 
heat absorbed (or given out in the reverse changes) does not 
vary the temperature of the substances undergoing the change. 
In this way we ascertain another law of. heat, called the law 
of latent heat. 

We observe again, making our measurements with ex­
treme care, that different substances expand 'UlMqually with 
the same addition of heat i and, therefore, that there are spe­
cific differences between substances. In this way we read 
off what is called the specific /,eat of those substances, and, 
by comparing, arrive at its general law. The chemical 
philosopher, with this law and its details in mind, observes 
that there is a close relation between these specific heats and 
the combining weights of elements, so exact that one is di­
rectly deducible from the other. Thus he .opens a new chap­
ter in the chemistry of nature; or, rather, nature throws a 
flood of new light into his mind. 

When searching out the constitution of matter, he simply 
divides the compound into its constituents, by processes 
carefully studied, and then weighs those constituents, having 
balances that will weigh to thousandths of a grain. By 
weighing in one case after another, and setting down the 
amounts, he reads, again, a grand truth, that the elements 
and their compounds have definite combining weights. 
Then, pursuing it farther, the law of simple ratios, in the 
combinations of each element, is deciphered. 

The investigation of nature is thus carried on by applying 
our weights and measures, as much so as in measuring a. 
piece of cloth or weighing a pound of lead ; and the gene­
ralizations, called laws, are the results of comparisons 
among these measurements. The mind rises, through natu­
ral induction, from specific to comprehensive truths. 

~4· 
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Another example, bringing out a few facta in the history 
of chemistry, will exhibit the contrast between this style of 
philosophy and that egotistic method which puts its own 
eonceptions in place of nature. 

Chemistry made its earliest beginnings lUI a science in the 
last century. Then man first commenced to read nature 
on the subject. There had been mingling of acids and salts, 
and much torturing of nature to wrench out imposeibilities, 
or obtain chance-results. But until then, there had baldly 
been one who was willing patiently to find out the letters of 
the alphabet and seek for word after word until a sentence 
was deciphered. 

One question came up abont the middle of that century : 
Why magnesia or lime was sometimes caustic and some­
times not? It was the subject of profound thought: mind 
went at it with vigor, and proved itself finite. Dr. Black 
took a given quantity, by weight, of the magnesia of the 
shops, not caustic, and heated it in a retort j it became caus­
tic, as UlUal, from the action of heat. He then weighed it, 
and found it had lost weight, showing that something had 
gone from it lUI a consequence of the heating, and here was a 
probable C8.U8e suggested; something invisible, and there­
fore gaseOlU, had escaped. Thinking to obtain the gas, he 
tried an acid upon a portion of the 'original magnesia, and suc­
ceeded j he called it.fixed air, as it was air or gas fixed in the 
solid state, - a great truth for the age. This was the first 
knowledge of carbmlic acid. Then, by simply collecting the 
gas, as it escaped during the heating of the magnesia, he 
obtained the same.fixed air, and completed the chain of evi­
dence. In this way a sure step was taken towards a know­
ledge of the cause of causticity, and real progress made in 
chemical science. 

The change of the metal mercury to a black or red 
earthy subsmnce in different processes, had long puzzled the 
alchemists, and was among the facts that suggested the idea 
of the transmutation of the metals. No mind among the 
.many that had delved within their own' precincts or indulged 
in hap-huaM obiservation, had solved the mystery. Prieatley 
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took some of the red precipitate of merctW'N and exposed it to 
heat in a small fiuk, having made arrangemente for collect­
ing any vapor or gas that should pus oft: Air, he says, was 
readily expelled, showing that the red mercury oontained a 
gaseous ingredient in addition to mercury. He examined 
the air, found, to his surprise, "that a candle burned in it 
with a remarkably vigorous flame," and thus brought to light 
the gas ozygefJ. He obtained the same result with red lead 
and some other substances. 

By simiJ.a.r searchings, Priestley made additional discove­
ries,; experimented on the composition of the atmosphere 
and the respiration of plants ; and, in this lut research, first 
opened out to the world the grand fact, that vegetation, by 
contributing oxygen to the atmosphere, counterbalances the 
reverse influence of the respiration of animals. Bergman, 
Scheele, and others, added to these facts; and before the cen­
tury closed, Lavoisier pointed out the true relations of oxy­
gen to other elemente, and its part in combustion, giving the 
science of chemistry its first distinct shape or system. 

The world had had its millions and millions of minds 
for nearly fifty-eight hundred· years, and conceptions re­
specting nature had followed conceptions; yet the efforts 
of human genius, in this line, had accomplished almost 
nothing. We see mind alone utterly impotent; but at once 
becoming mighty when taking nature (that is, God's display 
of himself in his works) as its guide and fountain of strength. 

Thus, by readings of nature, chemistry continued its pro­
gress. Law rose into view beyond law. Electricity, mag­
netism, attraction, became terms representing systems of laws. 

And it is clear, to the student of science, where research is 
still tending; - not to a demolition of theee systems, but to 
simpler and wider enunciations, embracing the laws now 
known, as subordinate propositions or principles; NOT TO 

PRO FOUNDER AND PRO FOUNDER ERROR, NOR FROM ONE SPE­

CIOUS ERROR TO ANOTHER; BUT, BY AN ELIMINATION OF 

ERROR, TO HIGHBR AND HIGBER TRUTHS. 

(4) The conUast between the kind of philosophers illus­
trated, and the" elephant" breeders of old or modem times, 

.. 
~OOS • 



640 [JULY, 

is sufficiently obvious. The world owes more curses - if 
curses were ever right - to these pseudo-philosophers than 
to any other class of men that have existed. Yet we would 
be slow to blame, knowing the strong proclivity to such error 
in the human mind. Bergman, in the latter half of the lut 
century, well observed: "A tendency to Cartesianism still 
exists; and, upon attentive consideration, it will not appear 
wonderful that the human mind should delight to indulge 
in this method; for, on the one hand, the way of ex­
periment is expensive, troublesome, and tedious; all minds, 
therefore, are not capable of enduring it; many are with· 
out the proper instruments; others want the necessary 
dexterity: but the most universal defect is that of patience 
and perseverance, so that if the experiment does not at 
once suoceed, it is abandoned in disgust. Man in his ordi· 
nary state seems, by nature, prone to indolence. On the 
other hand, the contemplative method favors the desire of 
knowledge. By pretending to unlock the secrets of nature 
with ease and expedition, it soothes the natural rage of ex· 
plaining all things; and by supposing everything accessible 
to. the human intellect, administers pleasing Hattery to vanity 
and arrogance." 

The chains thrown around the . mind by this species of 
philosophy have been one of its most depressing means of 
bondage. At the time when the first aspirings of chemistry 
were about to make themselves apparent, in the seventecnth 
century, even a hundred years before Priestley wrote, a true 
theory of combustion was well nigh reached through the reo 
searches of Hooke and Mayow. But not long after, as the 
century drew towards its close, the hypothesis of phwgistoll 
was ushered on the world by Beccher and Stahl of Germany. 
Offspring of aspiring mind, it haunted like a nightmare the 
opening science, blinding Priestley, Bergman, and others, to 
the true bearing of the facts they observed. And not till many 
an investigator had gone to nature for truth, and facts had 
been largely gathered in, to the help of the science, was the 
evil power destroyed and chemistry left free to expand. 

The same disposition to give the fancy wings, is still ob-
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structing progress. But light is so far let in upon science, 
and observers have so multiplied all over the civilized world, 
that the baneful influence is now comparatively short-lived, 
if not confine.d to its author. The reverence for truth, 
which the study of nature inspires, makes scientific men 
critics upon one another; and it is now well apprehend­
ed that there is a common court of appeal as to truth,­
even nature herself. The written law is not more decisive 
in its judgments, than the law of God in his works; and it 
cannot be more faithfully regarded than the latter, by true 
students of nature. They know whereon they stand; and 
they rejoice in the light that is daily coming to their minds 
from the eternal source of all light. 

Mind was long in the world in ignorance of the world. It 
lay dreaming of the deep unknown, taking only dim and 
lazy views into the darkness around. Latterly, it has 
broken loose from the case in which it was revolving upon 

. itself. It has ~und that God's hand is outstretched to touch 
our blind eyes, and help us onward; that the way is strown 
with flowers, gushes with fountains of wisdom, and leads di­
rectly towards the eternal throne. By making use of the 
proffered means, mind has greatly enlarged its rang~ and that 
range is still extending. 

(5) But there are remains of the old obscurity, profound 
depths, indeed, in which sight fails of distinct images; and 
the complete dissipation of this obscurity cannot be hoped 
for, although circle after circle may be gradually penetrated 
by science. This is a dream-land, into which mind may take 
its excursions; yet the true philosopher will think deeply, 
and speak cautiously. 

To this dream-land, moreover, there is a limit, beyond 
which mind (lannot go, even in its fancies; for, in making 
the attempt, it only turns back upon itself. The leadings of 
nature offer no aid to those who would pass the boundary. 
On the hither or finite side of that limit are the laws of 
matter, which mind is exploring; on the farther or infinite 
side, the essence of matter, out of the range of knowledge. 
On the finite side are the laws of mind; on the infinite, 
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spirit in its nature or eBSence. On the finite side, created 
things and laws of progress in creation; on the infinite, the 
mode of creating matter or the living germ or spirit, and 
their period of origin. 

The beneficent Author of all things, through the way 
already mentioned, offers us help, it is true, in looking up­
ward beyond the sphere of nature; but only along one line, 
and that for the soul rather than the intellect, - presenting 
to view the moral attributes of God instead of his creative 
power, teaching the spiritual relations of man rather than 
the spiritual essences of existence in general, and lighting 
the pathway to eternity instead of opening the spirit-world 
to our gaze. 

We may, even now, go many stages on the way towards 
the boundary of knowledge j but only presumption will think 
to pass that boundary. Analogies from matter or corporeal 
existences have been appealed to in reasonings on spirit; 
but no satisfactory ground for faith in such reasonings can 
be shown, and not even a moderate degree of presumption in 
their favor. We may conceive of spiritual entities preceding 
material living forms, and thus believe we jump the line and 
comprehepd creation the better. But it is a conclusion with­
out premises, like the old" elephant;" a figment of the mind, 
and not a truth educed from any sure source of know­
ledge. Of those who talk of such entities, they alone 
are consistent with the laws of the mind who claim, like 
Swedenborg, to receive their views by direct Divine commu­
nication; and the defect in such a case is, that the claim 
is not substantiated. It is only a claim, and worth little as 
a basis for faith. 

(6) Treatises on science of the present day touch but 
lightly upon the hypothetical, and draw a broad line between 
ascertained laws and suspected truth. FARADAV, of England, 
is one of the faithful students of nature, ever interrogating, 
never dictating. Voluminous as his writings are, he has 
published few pages which are not directly based on readings 
from nature. In his interpretations, he acknowledges that 
he may, sometimes, be mistaken. But he turns back and 
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reads and compares, with untiring scmtiny, sure that the 
truth will sooner or later speak audibly to the willing ear. 

The philosopher, worthily so called, has faith in God; 
faith in nature; a subjection of self to the love of truth; un­
flagging patience in investigation; a clear apprehension of 
the true perspective among facts and principles, and of the 
resemblances, analogies, or hannonies they present, - in 
which faculty lies his inspiration and his inventive genius; 
and a cautiousness in testing all analogies, not by their 
seeming beauty, or by abstract argument, but by strict ap­
peals to observation: - perfections, it is true, not often com­
bined in one individual. 

We could wish that all who are sedulous in reading the 
first revelation, were imbued with the tmths of the written 
word, which so vastly transcends nature in its displays of God 
and in its ennobling view of man. The philosopher who 
can look upward with filial affection, whose soul is a foun­
tain of love, supplied from the eternal fountain through Christ 
our only salvation, whose aim is truth, that he may better 
fulfil his duty to humanity and rise to a more perfect union 
with the Source of all truth, finds nature glorious with the 
reflection of the Divine image, and the Bible more sacred and 
sublime through nature's revealings of God the Creator. 

But if all are not thus instructed, it is still true that, in no 
profession but the clerical, in our land, is there so large a 
proportion of religious men as in that of science. The charge 
of infidelity, as characterizing the savans of the nineteenth 
century (implied in the unqualified remark of Professor 
Lewis, on page 107 of his work), is most unjust to the scien­
tific men of America. Who are these infidels? Is Prof. SIL­
LIMAN, father or son, or President HITCHCOCK, of the number? 
or Professor HENRY, the able physicist; or Professor MITCHELL, 
ALEXANDER, or OLMSTED, among astronomers; or GRAY or 
TORREY, the most distinguished of American botanists; or 
REDFIELD, one of the first of meteorologists; all of whom, be­
sides many others, are members, "in good standing," of the 
same division of the church with Professor Lewis? Is Professor 
PEIRCE, preeminent in mathematics, whose writings are quoted 
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at the head of tbiB Article, among the contemned eavane! or 
Professor BACHE' But it i8 invidious to cite names; 
the charge needa no refutation. ProfellllOr Lewie would 
probably say that he did not mean such men, although biB 
aluhing sentences strike right and left, without discrimina­
tion. Who, then, are these infidels ? 

A weak book has recently come forth under the garb of 
science, to which he would probably point. But it betzays 
its unscientific character in wanting, completely, the cool 
argument and well-amwged facts of the pbiloeopber, while 
its pages abound, on the contrary, in vituperations, sneers, 
and expressions of contemptuoU8 triumph, which show hate 
to have been the prompter, and not a love of truth. Proles­
lOr Aga88is's short contribution to the volume i8 wholly dif­
ferent in ite spirit, and is, in fact, altogether out of place, 88 

we believe he himBelf now regards it. The subject - The 
Unity of the Human Race - i8 as8uredly a proper one for 
scientific inveetigation; this, indeed, has been freely admit. 
ted, a8 regards thoee who take what is deemed the right aide, 
r~r facte and reuoninge from nature have long been ap­
pealed to, in its support; and U8uredly he who calmly en­
deavors to ascertain the exact value of these reasonings by 
reference to nature, i8 not, for this, to be denounced. No one 
but a coward in biB religious faith, should fear the result of 
the freest discuwon. We believe that the commonly 
accepted view will be 8U8tained; but we would not, as we 
wish truth to prosper, desire those intereeted in the research 
to re.1B:X one iota of their efforts: "for, if this counselor thiB 
work be ·of men, it will come to nought; but if it be of God, 
ye C8D110t overthrow it" (Acts 6: 38, 39). 

Science is often charged with pantheism. But intellec­
tual philosophers first gave the moneter birth, long before 
this age of "infidel Geology." It i8 a natural product of 
that philosophy which takes its own visioDl! for truth. And 
if science found pantheists to interpret her lawe in a pllDth& 
istic way, does it prove that8ciett« is infidel? The intellec­
tualists imposed upon her their own folly, and upon them 
.hould fall any deserved imprecations. From pantheism 
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science has fairly escaped, by her own native growth; and, 
moreover, she is unsettling the very foundations of panthe­
ism itself, through the evidence she affords of a personal and 
omnipresent Deity, benevolent as well as omnipotent, and 
the indications everywhere discerned of a spiritual purpose 
in creation. 

The world of mind unavoidably suffers from all false phi­
losophy; and if the infidelity from this source were duly con­
sidered, and that also prompted by the natural propensities of 
man, whatever his pursuits, science, in comparison, would be 
found to be chargeable with little of the evil. The fact 
that bad or deceived men now and then misuse her develop­
ments, or that wrong deductions are sometimes made, is no 
apology for the ill temper that often assails science, or the 
timidity that watches her progress. The scientific writers 
in our language that aim to exalt the Bible in their works, 
greatly outnumber those that publish words of detraction. 
From the past comes the lesson, in distinct utterances, that 
if her announcements are not of God, they will speedily 
'come to nought,' 3cience herself being the judge; for her er­
rors have, in no instance, been corrected by outside philoso­
phers. And she makes the needed corrections in fal' shorter 
time than happens among intellectual theorists, a few ye8l'8 
at the farthest sufficing to erase a false conclusion, while ages 
have felt the gloom of an error engendered of pseudo­
philosophy. Her face is towards the light of truth, and brief 
are the passing shadows. 

After this exposition of the nature of science, its modes of 
progress, its aims, its limits, and its men, we return 
now to the subject with which we started, - the influence 
of the views brought forward in " The Six Days of Creation." 
Our first proposition, that it exhibits the relati ons of the Bible 
to science in a false light, and thereby tends to promote the 
rejection of the Bible, is abundantly established. But this, it 
might be said,is involved rather in the drapery of the book than 
in its principles. Although the two may not be easily disen­
tangled, we will now endeavor to direct attention to its cen-
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tral ideas, and, if we do not greatly mistake, shallsbow that 
the term "infidel philosophy" W8I not misapplied. 

But one word, first, on the recent Letter of Profe8lOl' 
Lewis written in reply to our review. The author implies 
in this letter, that we have mistaken him on many points. 
Unfortunately, the quotations he himself make8 from his 
"Scriptural Cotmology," leave the readers mind in a quan­
dary as to the actual opinions held, the assertions looking 
one way and the quotations another. We will give the work 
another chance to express its views, as they stand, by ~ 
ther citatioD8. As to its obvious teachings, we believe we 
were right j and, if our readers would pernse the ... olome, we 
should have no OCC88ion to add to our remarks. One point 
in his theory of nature we p888ed over without giving it a 
paragraph j we will try to do it jostice beyond. Before taking 
up these mbjects, we may mention an example or two of the 
mode of argument in the Letter. 

In our review we observed that, in the 8criptural cosmol­
ogy of Moses, there W81, on the sixth day, the creation of 
" cattle, creeping things, and beasts of the earth," 8JI well as 
of man j while in the " Scriptural Cosmology" of Profe880r 
Lewis, only the creation of man is alluded to, when consid· 
ering the same day. The author replies, that his object 
" was not to talk about mammalia," but to explain the use 
of the word day, - an explanation of his state of mind, but 
no good reason for departing 80 widely from Mose8, in an 
exegetical work. Substitute for" mammalia" its signification 
"cattle, creeping thing, and beast of the earth," and the 
scope of the scntence will be appreciated, while it will have 
lost its point. 

Again, he says, speaking of the creation of man: "The 
general expressions of formation, all allio the word Adam, it 
is well known, have been interpreted (and by authority 
which Professor Dana eulogizes) of the creation of man 
generally, or of races, or of many individuals under one 
general cl888ification, instead of mae single pair, made to be 
01Ie centre of life for all humanity." The sentence seems to 
imply that Professor Dana eulogized the authority spoken of, 
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on the particular point referred to; which is not, in any way 
or sense, true. This may be deemed an ingenious mode of 
reply; but is it ingenuous ! 

We pass on without further interruption of om course 
of argument. 

The erroneous notions respecting science in both the warp 
and woof of the volume, were illmtrated in our former Arti­
cle. But that they may be distinctly in mind, we again re­
fer to some of the author's statements. We thus read: 
"What is it, after all, that she [Science] has given us, but a 
knowledge of pheMmeM, of appearances? What are her 
boasted laws, but generalizations of such phenomena, ever 
resolving themselves into some one great fact that seems to 
be an original energy, whilst evermore the application of a 
stronger lens to our analytical telescope, resolves such 
seeming primal force into an appearance," etc. (p. 107). 
"Science may boast as she pleases; but, according to her 
own most vaunted law, she can only trace the footsteps of a 
present or once passing causation" (p. 220). "Science is 
ever showing not only its phenomenal character, but its ut­
ter deficiency, when we would make its conceptions identi­
cal with, instead of representative of, the fact or facts" 
(p.120). 

This language is sweeping; and if the author, as may be 
alleged, had reference only to effective causes, the least we can 
say is, that, in his ignorance of science, he was not aware that 
there were any stable laws. In his P PI 'p, Pa p, ... P .... X, 
representing error succeeding to error as a necessary result of 
research, and in his denunciations of the " boasted laws," he 
evidently aims to shake down the whole fabric of science, 
deeming it the best way to get rid of its" infidelity." 

But, regarding only effective causes, what is there under 
the terms Heat, Electricity, Crystallization, that is to fall to 
pieces or vanish away? What is the law, or cause, that is 
to turn out an "elephant?" The precise nature of Heat, 
Electricity, Attmction ? Suppose B. change on such a point, 
how much of these sciences, that is, of their recognized 
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laws, would be disturbed or unsettled by the catastrophe, or 
become an " appearance 1 " 

When an error is discovered in any deduction, science 
does not name it an appearance, a pherwmenon, but honestly 
proclaims it an error. The conceptions of " phlogiston" 
and "vortices" were, from the first, false conceptions, and 
never represented appearances or phenomena. It is true 
that there were certain appearances, supposed to correspond 
to the notion of phlogiston; but even the appearances turned 
against the conception, and it dropped from the world as a 
blunder engendered through the "elephant" philosophy. 
The old" elephant" was a false conception, a. product of the 
human mind laboring with itself; and so it was to the end. 
" Crystallization" is a term standing for the process by which 
such appearances as crystals are produced, or for the phe­
nomena of the forming of crystals. But the threatened trans­
formation of crystallization, at some futme period, into an 
" appearance" or "phenomenon" is to us unintelligible. 

These terms," appearance," "phenomenon," "conception," 
in the author's lexicon, mean anything or nothing: appear­
ance stands, in fact, for an actual or a false appearance, or 
anything the mind has conceived to have been, or to have 
represented, an appearance, - senscs which it can be admit­
ted to have only in a system of philosophy profoundly scep­
tical. 

Science, as we have said, admits that about its confines 
there is the doubtful, the imperfectly interpreted part of the 
volume of nature,' and is ever looking for more light. But 
is it true that the human mind is so made, or so adapted to 
nature, that it can attain only to false theories or laws 1 or, 
as regards the profounder causes, that the progress of study 
is tending, not, as science claims, to an elimination of error 
and a clearing away of doubts, but, as Professor Lewis holds, 
to deeper and deeper errors, in endless succession 1 that the 
Systema NatuI're which Science believes she is bringing 
out to view is only a rickety structme, ever tumbling to 
pieces? that there is no foundation for full faith in the 
teachings of nature, or the deductions of the human mind 
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therefrom? If such be actually the end of man's contempla­
tions of the works of his Maker, he would be forced, in just 
indignation, to write FALSE over the whole face of nature, and 
to replace the ·word GOD with that of DEMON. The enlighten­
ed mind, perceiving the fatality under which it exists, would 
naturally sink into hopeless scepticism, as its own powere 
would be impelling it irresistibly to error. God in nature 
could not be recognized, and the Bible could have defenders 
only among the superstitious and unreasoning. 

Such is the philosophy we find penetrating through and 
through the" Scriptural Co8lIloiogy i" and this is a second way 
'" whick the influ.ence of Professor Lewis's work is infidel. 

In our review, we explained the general points in the sys­
tem of nature which Professor Lewis has espoused. We 
alluded to the plastic power in nature, "given originally by 
God," her snpposed "tendency to decay," and need of revivi­
fication from the presiding Deity; her reanimation, or endow­
ment with new powers, at intervals, by "a sudden flashing in 
of the extraordinary or the supernatural" (p. 98) ; the intro­
duction and development of generic germs, and the elimina­
tion of "species from species." Professor Lewis would have 
his readers now understand that all his development theory 
was an if in his work. "There is much virtue in an if," and 
BOrne convenience. It appears here like the cautiousness of 
one afraid of the judgment that might be passed upon his 
orthodoxy. We have looked over his work again, and find 
the theory staring at us in many ways, being argued out 
warmly and with various apologies; and assuredly the au­
thor, like many a lawyer, has presented the wrong side well, 
if not its real advocate. It falls into his theory of nature so 
nicely, that it evidently seemed to him to be very naturally a 
part of it, and worthy of being true if not so; indeed, no 
matter what science says, or how startling the idea to theo­
logians, he obviously deems it a very good idea, and very 
probably true. Not one reader in a thousand would gather 
any other opinion than this from the work. 

In his Preface, page v., he says (with truth and apparently 
D~ 
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a little uneaainess), " What will most startle some readers, 
perhaps, is the manner of connecting the Platonic ideas with 
the unseen entities mentioned by the Apostle;" and again, 
on the same page, "God makes types, and' nature prints 
them." On pages 3 to 11 he lays out his plan, and, among 
hiB heads, ennmerates this (p. 11): "The Physical Origin 
of Man, and what is meant by his being formed from the dust 
of the earth." On page 40, where he says, "the great gene­
ric beginning of animal life may have had many specific be­
ginnings accompanying and following it," the development 
theory is plainly alluded to; and similar hints appear, at in­
tervals, beyond. Then, in chapters 16, 17, 18, where animal 
creations are considered, he pronounces " a development 
theory of species from species" pious enough, and shows 
how it may be the working of predetermined laws, like that 
of the " Vestiges of Creation," only originating in the Deity. 
He closes his explanation of the theory as follows: 

"It would be the l!8IDe word repeating, yet expanding itself in every as­
cending species, just as it is the l!8IDe specific word repeating itself in every 
individual birth which the laws of the maternal nature are ever bringing 
out from the seminal energy" (p.214). 

Then, after thus expounding what science has shown to 
be false, he continues as follows: -

" What Science would say to this, we do not clearly know, nor are we 
much concerned about her dcci!ions. An immense time, as well as an im­
mense accumulation of data are required to give them any claim upon our 
confidence. Neither, on the other hand, if it be most in harmony with the 
language of the Bible, would we be concerned about the charge of natural­
ism. A development theory which has no divine 'Word, is indeed atheism. 
Th,,"\t which acknowledges only one divine origination, and this from the 
logical necessity of gettmg a starting-point for physical speculation, is 8S 

Dear to atheism as it can be. It hath said in its hearl, There is no God; and 
the only thing which prevents it from being also the conclusion of the mere 
scientific intellect, is this logical impediment, which God has mercifully put 
in its way. But a development theory, in the sense of species from species, 
as weU III! of individual from individual, may be as pious as any other. It may 
have as many Divine interpositions as any other. It may be regarded as a 
method of God'lI working; and that, too, as rationally and as reverently as 
the more limited system to which we give the name of nature in its ordinary 
or more limited sense. ]jfodern theologiantl have been too much friglltened 
by certain tuBumpti01ll and 'peculation, on tkU field" (p. 214, 215) . 
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Again, that he may be fully understood (for we would not, 
)mowingly, misrepresent), we quote from the following page : 

"It is enougll for us to learn, without doing any violence to the language 
of the account, that the production of the vegetable and animal races are set 
forth as having been originally a ~t1If, or growth - a growth out of the earth, 
and by and through the earth i in other words, a nature with ita lawa, stages, 
successions, and developments. 

" There was a previous nature in the earth, whether it had been in ope­
ration for twenty-four hours, or twenty-four thousand years. We may 
compare this to a stream flowing on and having ita regular current of law 
or regulated BUccession of caU16 and effect. Into this stream, we may say, 
there was dropped a new power, BUpernatural, yet not contra-natural, or 
unnatural, varying the old flow and raising it to a higher law and a higher 
energy, yet still in harmony with it. New causations, or new modifications 
of causation, arise; and, after the BUcCC88ions and steps required, be they 
longer or !horter, a world of vegetation is the result of this chain of causa­
tion in the one period, and throngh an analogous if not similar process, an 
animal creation IU"OII6 in another. Our mode of argument may be denounced 
as metaphysical, and yet it is bnt the analysis of a common thought which 
every man, who examines his own mind, will find that he has in connection 
with the words nature, growth, ete. i or the terms that, in all languages, grow 
out of roota corresponding to those that are here employed in this plain 
narrative of the Bible." 

In the following chapter, he arrives at the profounder con­
clusion, which we did not discuss in our former review, that 
spiritual entities preceded material fonns. The reader will 
find the views, at large, in the work; we cite only two or three 
passages. 

Speaking of the principle sustained, he says:-

" It is neither more nor less than the essential act of faith, as Paul Bets it 
forth, Heb. 11: 8, in which we believe that "the worlds (TOvr aiijva" the 
1I!0ns or ages) were brought out, in order, by the word of God; 80 that the 
things that are seen were made [or generated] from things that do not 
appear" (el( f'~ 9alVO{JillfoJv). That is, the outward or phenomenal entities 
were generated born or (ytl'0vival) from the invisible, immaterial, vital 
powers, principles, laws, t1rrcpf'(lTII(OI A.O),OI, spermatic words or ideas, call 
them wha.t we will, which are, themselves, the first and immediate creations 
of the Divine Word going forth, before any new agency of nature, whether 
the universal or any particular nature" I (p. 224). 

1 We leave it to others to criticize the liberty taken with the Greek. version in 
transposing *" and II" in the phrase" *" po" l/HWIopo* .... "." 
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Then, on a following page, in the same cbapter: -

"To apply all till. to our present argument, we would say, with all reve­
rence, that here, in the worD of the third and fifth daytl, or in the produc­
tion of life from the earth, the "uneeen thing'l that are widerttood," are 
the created ideu, or types, the diyine IelDinal powel'l which are anterior, 
in time u well as in order of wtence, to all natural or outward mmi­
featation" (p. 280). 

" However progreaive and natural the after-production from the earth,the 
creation of theae IMlIDinal typea or principles waa wholly IUpernatural, im­
mediat.e, diTine. We do DOt beeitate to u.ee here the IUblime expression eX 
Plato j for we regard it as akin to the thought which Paul preaent., in the 
Eleventh of HebreWl: "God ia the :Maker of typea (TLiv",1I''''''). He ia 
the architect of ideas j" but not as barren thought. or ipeCUlative theorems. 
Along with the law and cOl18titutive of it, there ia the plastic or formative 
power, the ruling or directing energy. This, there it no abeurdity in Dying, 
W'U put in the earth to grow i for it means, that by a new power, then given, 
the earth was made to bring itfortA or out, that is, give it birth in ouhoartl 
wzJerialform. Thit wu the grow of the first vegetation" (p. 281). 

" There ia a spiritual reality - shall we shrink from uaing the term?­
or, at least, an immaterial entity, in all, even the lowest forma of vegetable 
as well as animal organization. - - - - Call it law, idea, power, principle, 
whatever we may, it ia a reality, a high reality, the highest reality con­
nected with the material organization; and thia it ill which God made before 
the tree waa in the earth," etc. (po 232.) 

Finally, he shows in another chapter how man, as regards 
his " physical nature," might have conformed to the develop­
ment theory of species from species. We cited his cautious 
statement in our review. On the next page of the" Cos­
mology" (p. 249), he adds:-

" From an old organism, there might thl18 have been made a new man. 
On thia head, however, the Bible gives us no diatinct information. We can 
merely say, it .eems to imply an immediate formation, even of the material 
nature, as though man were altogether a new thing, wholly levered from 
all physical connection with any previous states of being; still the language 
ia not inconsistent with the other I!Upposition. In fact, the mention of e3l"th 
as the material. from which the body was made, would appear to intimate 
lOme u.ee of a previous nature, together with the laws, the growths, the af­
finities, the establiahed on-goinga, of such previous nature." 

Again, on page 251, he says, as he has cited in his recent 
Letter, that the creation of woman suggests another origin 
for man's physical nature; but he does not use the fact to 
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point an argument against the development theory. On 
the contrary, he aims to take off the edge of the argument 
which the creation of Eve suggested to his mind; for he 
continues directly on with the sentence: -

" Still, however formed, there is a deep significance in the phrase" from 
the dust of the earth." High 88 may be our celestial parentage, we have 
an earthly mother. The most touching appellatiollll, in all languages, are 
expressive of the idea. Man" is of the earth, earthy." He is Adam, he 
is homo, humus, humilia. If he baa a spiritual life that connects him with 
the higher worlds, he has also an animal, and even a vegetable life, that 
links him with all below." 

Then, as if to relieve the pious mind, that had been accus­
tomed to higher thoughts of man's origin, he admits the 
doubt, and adda a word of comfort, as follows: "Be it, 
then, when it may and how it may, it is the inspiration of 
the higher rational life that is the true begim£mg [his own 
italics] of our distinctive humanity." 

Now, why this long disquisition on the development the­
ory, in an exegetical work illustrating a portion of the Bible 1 
Why does the author continue dallying with the subject, 
until he has suggested that man's body might have been a 
brute's corpus ennobled 1 Simply to present, as he states, an 
"hypothetical argument," in which he meant only to say, 
" If the Scriptures had clearly taught it, there would be noth­
ing monstrous or incredible in the view 1" Would it not be 
more natural for a disbeliever in the theory to say, Since 
neither the Bible nor nature teach it, the view is both mon­
strous and incredible 1 

In fact, the cyclical view of nature, with its spiritual entities 
and the theory of development, constitutes the fundamental 
idea of the work, to which all about days and time is subor­
dinate. To the absorption of the author's mind with this 
idea, may be attributed the negligent way in which he fol­
lows the record in Genesis, giving prominence to those points 
that bear on the theory, and quite overlooking much that 
ought to have been brought out in an exposition of the Mo­
saic narrative, or the true scriptural cosmology. 

Science shows, with regard to plants and animals, that God 
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instituted types; that is, his purpose or plan of creation, 
embraced certain type-ideas; and thai these type-ideas bad 
expressions in entities, when represented in material forme, 
such as plants and animal&. Of any previ01l8 existence of 
created types as spiritual entities, from time to time devel­
oped, it tells us nothing. On the contrary, it declares 88 

plainly as it can, that the type-ideae v.rere only purposes in 
the great unfolding plan of the omniscient Creator, with 
whom there could be no after thought. 

In illustration we direct attention, for a moment, to the 
Vertebrate type. Consider the range of animals: fishes, rep­
tiles, birds, quadrupeds, man ; and conceive, as far as pos­
sible, of the type-idea for the vertebrate section of the ani­
mal kingdom. This type-idea has been viewed by Bci­
ence, in the light both of existing species and geological his­
tory. It has been shown to be represented by a consecutive 
series of vertebrre, having a brain at the anterior extremity, 
a bone-sheathed cavity along the baa for the great nervous 
cord, and a larger cavity below, venin.lly, for the viscera j 
and involving in its successive expressions in material forms, 
modifications of these parts according to a predetermined 
plan embracing in its purpose systems of subordinate types: 
these modifications corresponding to variations through coa­
lescence or multiplication in the number of vertebrm, varia­
tions of length, form, etc., in their processes and appendages, 
and analogous variations also of other parts in the type­
structure. 

The vertebrate type-idea was expressed first in fishes; 
then in amphibians, reptiles, birds; then in quadrupeds j and 
finally in man, the last of the series,-the succession taking 
place according to a system, as mentioned in my former Ar­
ticle. Geology declares, unequivocally, that the new fonns 
were new expressions, under the type-idea, by p-eated mate­
rial forms, and not by forms educed or developed from one 
another. It also teaches that the first expression of the 
type-idea, that is, the Devonian fish, suggested a view of the 
type very inferior to that we now gather from the great range 
and diversity of existing vertebrates; and our modem species 
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express a view far below that which the mind derives from 
the whole series of vertebrate creations in the grand unfold­
ing plan of past time. Thus we learn, from geological history, 
that in the sucoession of events, step followed step in pro­
gressing order, and ever-rising harmony and grandeur. The 
materi.d.l manifestations of the type-ideas were successively 
made in the progress of creation. 

But as to spiritual entities preceding by a period of time 
the material manifestations, we gather no hints, either from 
nature's teachings, or the Bible reasonably understood. They 
are obviously a product of ambitious mind, revolving upon 
itself, and imagining that, in the movement, it is making pro­
gress; and all such efforts of the mind can only produce" ele­
phants." The author denies a knowledge of science, de­
nounces its laws, and the result is, as might have been 
expected, a clumsy fifth wheel that nature disowns. 

In striving to fasten upon the Bible a false development 
theory, and the idea of nature as a nursing mother, is not the 
" Scriptural Cosmology" anti-scriptural 1 

This is the third way in wMch the influence of the work 
is plainly infidel. 

Had any man of science propounded, in a scientific trea­
tise, the very same view of nature, ·and the same development 
theory of species from species, admitting the Deity near by, 
that there might be, at times, "a su<;J.den flashing in of the 
extraordinary," and also to plant generic germs or spiritual 
entities, and raise nature from the decay to which she tends, 
denunciations would have assailed him from every direction. 
These views have come from one writing as a Biblical stu­
dent; and even religious Journals, claiming to be guardians 
of sacred truth, have been so led away, as to abuse science for 
exposing the doctrines of the author. 

The influence of the work in the country we, therefore, 
pronounce to be largely infidel; infidel through its denuncia­
tions of truth and of truthful men; infidel through its teach­
ing that error is the unavoidable end of science; infidel 
through its theory of nature and its degrading and degraded 
development theory. 
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Such an influence, Professor Lewis would regret, we doubt 
not, as much as anyone. He has endeavored, in his wri~ 
ings, to sustain and magnify the word of God. He has 
brought to the task a mind rich in classic learning and im­
bued with finn religious faith. He has erred, not in purpose, 
but, like many others who have disdained science, by regard­
ing mind as, of itself, an absolute source of knowledge with 
regard to nature, instead of a dependent agency deriving light 
through the works and workings of God around us. He en­
joins humility on the man of science, and will undoubtedly 
admit that we should all be humble. And if we have not 
partly failed in our end, he will acknowledge with us, that, in 
becoming humility, we should seek for knowledge from na­
ture, before attempting to expound her la~, taking God's 
manifestation of HiB power and wisdom all our guide to 
physical truth, 8.8 God in Christ is our source of spiritual 
truth, our light, our life, and our eternal joy. 

ARTICLE VIII. 

NOTICES OF NEW PUBLICATIONS. 

L THE ROHAN EXILE.l 

Tms is a volume of rare interest. We bad anticipated its perusal with 
much pleasure, but we have received more delight and improvement from 
its pages than, in our partiality for its author, we bad ventured to expect. 
Dr. Gajani 11'81 educated at the Univenity of Bologna. He is a gentleman 
of a clear, active mind, excellent culture, and IIOIlDd religious principle. 
HiJ charming simplicity of character shines through his .tyle of writing, and 
delights those of hill readers who have no personal acquaintance with him. 

1 The Roman Exile. By Gnglielmo Gajani, Pl"Ofollllor or Civil and Canon 
Law, and Rep_tativo of the People in the Roman Constituent Alsembly 
in the year 1S.9. B06ton: Published by John P. Jewett and Company. Cleve­
land, Ohio: Jewett, Proctor and Worthington. New York: Sheldon, Blakeman 
and Company. 1856. pp.45O. 12mo. 
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to the happiness of the saints in heaven, it must be imper­
fect until that addition is made ; which does not seem con­
sistent with the perfection of their state." 1 

ARTICLE VI. 

SCIENCE AND THE BmLE. NUMBER m. 
WITB _JURKS 0 .. TBE "SIX DAYS 011' OIlBATIOlil'" AJI'D TBB "WOIlLD-paOB­

LEX" 01" PIlOIl'. TAYLER LEWIS.-

.b~ .. ; ! t; 
By Professor James D. DaD-: Yale CoUege. . 

SCIENCB AND THE BIBLE,-the first and the second reve­
lation; the one telling of God's wisdom and power, and his 
plan of creation; the other declaring God's holiness and 
love, his majesty as the Infinite King, his condescension as 
a Redeemer: the one proffering aid to physical and intellec­
tual man; the other meeting the high.est wants of the soul, 
and opening to it the light and joy of heaven :-these are the 
views recognized in our earlier chapters on Science and the 
Bible.' Our plan led us to dwell mostly on the earlier reve­
lation, as this is too often misunderstood and depreciated 
even by men of whom more knowledge might be expected. 

But our words have been regarded as an attempted ele-

1 Bod. Div. pp. 1088, 1089. 
• .. The Bible aDd Science, or &be World-Problem," by Tayler Lewis, Profes­

sor of Greek, Union College. .. CnDcta fecit bona in tempore Bno, ec MUlJDUX 

tradidit dispntationi eornm. uc non invenia, homo quod operatus est Deus, ab 
initio uBqne ad finem."-Ecclesiaatea 3: ll. "And there wu a voice from &be 
firmament that wu over &be heads of the living creatures."-Ezekiell: 25. 352 
pp .• limo. Schenectady. 1856. 

• In the nBe of the word science, for nature-science or knowledge, we may 
8eem to be ignoring other branches of science. The fault is in &be English lan­
guage; for nei&ber "atural llCien."!!, p/t!l6ical. lICiflllUlll, or indudi. IICience covers the 
whole range. Besides abundant ulage, we have the au&bority of the Preface 
anti various other part8 of the" Six Days of Creation." We were aatia6ed, 
therefore, that we should be righcJy interpreted. 
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vation of reason or nature to a level with the Bible. J There 
are few that will see heresy or a "pious fraud" in the 
phrase " Science and the Bible." Yet BOrne further illustra­
tion of the relation of the two revelations to one another, 
and to man and truth, may not be unprofitable. 

1 The" World-Problem" says, on page 183: "It i. this putting nature and 
tbe Bible on a seemiJig par [that is to be dreaded] j a practice of whicb some 
are so fond, thongb all tho real deferenee is in reality paid to Science in every 
case of seeming collision. It is this patronizing parallel, now so commonly run 
between the' two books,' as they are styled, • the book of Nature and tbe book of 
Revelation,' and of whieh we have such a fine specimen at the close of Professor 
Dana'. article. These are tbe things moat hOltile to the Bible, most injurious 
to a true and hearty faith. This is the real naturalism." 

~s this remark about Professor Dana true 1 The sentiment is olien repeated 
in the U World· Problem." h it tnI4!' We cite from that closing paragraph, 
&hat the reader may judge: -

.. The universe and the Bible are consecutive parts of one glorious volume; 
the former teaching of infinite harmonies, ('oming up from the deep past, and of 
man's relation throngh Nature to God; the latur of man's relation throngh his 
own lIOul to God, and of stillionier hal"DIonies in the eternal future j the }irst 
part, telling not only of the wisdom and power of God, but also of man's ex­
altation, at the head of the kingdoms of life, the being towards whom, with pro­
pbetic eye, all nature was looking through tbe conrse of ages, preparing his 
earthly abode, arranging every ridge, and plain, and sea, and living thing, for 
his moral and intellectual advancement, and with 80 much beneficeucc that 
man, when he came to take pOIsossion of the domain, found everywhere lesllOns 
of love and adoration, and read in· his own exaltation a hope, though a trembling 
hope, of immortality; the Iet!OIId part, aI'ter a cborus epitomizing the former 
revelation, pursues its cloaing tbought, Man in his relation to his Maker, makes 
that hope of immo'1ality sure, and points out the way of life, by which he may 
enter into everlasting communion with God his Creator and Redeemer. If 
students of nature fail of that way of life, it is not that science is evil, but man 
falleu."-Bib. Sac., Jan. 1856, p. 129. 

Page 217, the work says: .. Bnt it is folly to talk of Professor Dana's views of 
the Bible account. What he presents does not lean upon the Bible at all, aDd 
he takes no pains even to give it that appearance." 1. tAil true , 

Page 140. we read: .. There is one thing connected with thi8 matter of • the 
eternity of matter,' that really tries the patience. We allude to the bugbear of 
Platonism raised by such writers as Mr. Lord and Profeuor Dana, and the stereo­
typed charge they make, that Plato tanght this doctrine." II tlail trvtA, Has 
Professor Dana made any such charge 1 Platonism has been charged on Profes­
lOr Lewis, but not this doctrine on Plato, not even hy way of implication. And, 
moreover, the Platonism was in elFect acknowledged in the .. Six Days of Crea­
tion," by the eitation of the similar views of Plato. 

Page 225, it i8 stated, that " The m08t astonishing thing of all is, the fact that 
this poor natural knowledge,-poor, we mean, in the attitude assnmed by the 
reviewer [Profeuor Dana]. though haviDg a bean'Y &Ild &Il honor when is 

33· 
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It will be seen from the confession of our faith, more than 
once given, that we regard the two revelations as holding 
distinct positions; in harmony, it is true, both having the 
same Author, but yet different in scope and purpose. The 
past and present constitute the subject of one; the present 
and future, of the other; and that future an eternity; that 
eternity, the life-time of the soul ; and that soul capalUe of 
piercing eternity with its gaze, and reaching upward to 
realms of happiness only through the light of this second 
revelation. 

The revelation in nature was first opened to man, while 
he was still bearing the image of his Maker. With that 
image bright, like heaven's own orb, he could read of love 

chooses to be modest,-sbould 80 dare to puc itself face to face with the 8erip­
tures j uot in the attitude of a manly, though impious, antagonism, but In the 
far more insulcing spirit of petulant rivalship." 

"Face to face with the author of the • Six Days'" is here made equivalent 
with .. face to face with· the Scriptures." Is this good arithmetic! 

The ··World·Problem" is remarkable for its personal abuse of "Professor 
Dana;" not only his opinions or writings, which were legitimate subjectl of 
criticism, and opinions called Professor Dana's, but not his, which are stin 
better game though not as legitima5e, but also his personal character. Two 
additional examples will suffice to illustrate this quality in the work . 

.. The professed orthodoxy of his [Professor Dana's] literary position would 
lead him to apeak well of the Bible, and to be rhetorical about I the harmonies i ' 
buc he is sometimes off his guard," etc. ib. p. 152. 

After mentioning, inaccurately, the relatious of Geology to the Mosaic narra· 
tive, laid down by Professor Dana, he adds :-

" This scanty act of bomage once rendered to the Spiritual Power, very much 
aa the Italian Machiavelli makes bis appeasing bow to tbe Conclave, science 
breathes freer and passea on." p. 289. 

The above is part of a mnning fire kept up through the volume about" pioua" 
ProfeaRor Dana. After the first ahock at finding one'a honesty and general 
character l188ailed bad p888Cd, an indifference followed, mingled with a diapoli­
tion to stand and wonder if all this could have come from the author of II The 
Six Days of Creation." We could have wished, however, that he bad spared 
Prof_or Silliman, who is wantonly made the subject of a sneer about pious 
freethinkers, on page 1 i4. Perhaps he would say that he refers only to his ac:i. 
ence j-strange words, if so. We quote:-

" There are parts of tbe world, there are scbools of thinking where faith in 
any objective or supernatural revelation has in the main already died out. They 
are able schools, too, mosC scientific thinkers, as good. thinken as can be found 
among U8, but where do they find the supernatural! AI far as science is con­
cerned, or their rank iu science, these foreign free·thinking naturalists ought to 
be, at least, as pions as Professor SILLIKAlf or Profenor D.uu." 
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and infinite glories in every work from a Father's hand. A 
perpetual radiance then passed from heaven to earth, and 
from earth to heaven, and the light of nature added bright­
ness to the ever-flowing interchange. But man fell; self 
usurped the place of God ; the light became dim within, 
and the revelation in nature dim also, to such a soul. Then 
the second revelation began its announcements, seeking to re­
store to man that which had been lost of the image of God, 
to rekindle the consciousness of Heaven's sympathy, and 
guide him to the paradise he had forsaken. And the revela­
tion went on deepening iii its tones of love, until God him­
self came down to man in the person of Christ, as the 
promised Deliverer. When now, through him, truth 'and 
love again possess the human soul, nature, although herself 
an uncertain guide to divine 1ro.th, may become effillgent with 
celestial light. The two revelations thus stand apart. As 
much as eternity exceeds time, and the soul, all else created, 
110 far does the second transcend in importance the first reve­
lation. 

" Science and the Bib1e" is a glorious climax, like that 
of creation itself, when the earth's passing ages of beauti­
fying features and life reached their completion in the age 
of Man; or like Man's own progress, from scenes of toil 
and care to the freedom and bliss of the heavenly paradise. 
To one whose mind, instead of dealing in abstract discus­
sion, is occupied with thoughts of progress, progress in the 
earth's genesis, progress in the moving nations, progress in 
man towards his upper home, the phrase "science and the 
Bible" is most natural. The mind expands with the idea, 
as if now gathering strength from the finite, to rise, with 
growing faith and love, towards the Infinite. 

But although these two revelations are so diverse, and the 
. second vastly transcends the first in its realities, we may not 

speak lightly of the study of nature. One who is buried in 
his own contemplations, and knows nothing of the depths 
of truth in God's works, is ill prepared to be a self-appointed 
judge. In such hands, the world must fare poorly, and the 
world-problem become more of a riddle than ever. We have 
here an example. 

Digitized by Coogle 



[ APRIL, 

In a tone not at all good-natured, the author of the 
" World-Problem" speaka of the sciences,1 especially the 
natural sciences, as very easy to learn and very mischievous 
in their induence; of the " scientific conventioD8," as given 
up to physical or natural science (not because men in these 
sciences choose to have conventions, but), because "these 
topics are most directly popular;" of geology as " the most 
vaunting" of all the sciences, and having its special charm, 
to many minds, from "its furnishing a ground of objection, 
whether true or false, to the credibility of the Scriptures;" 
while in fact it demands no greater powers of mind "to ex­
amine the epidermis of the earth and make curious discove­
ries among its dorsal fins," than "other branches of the 
same scientific genus." It talks of the "wondrous conceit 
of science in the common mind,~' the scientific" lingo" used 
by quackery, and " that miserable concoction of inane delu­
sion, modem spiritualism;" as if all this, and much more of 
the same sort, had anything to do with the true bearings of 
science, or was presenting a just view of its induence on the 
age. It is very much opposed to the" grand display of deci­
mals," and "the millions and billions" in some scientific 
lectures, and has quite an argument on the subject, in which 
the wit is too good to be lost. He is speaking of lectures on 
astronomy, p. 47. 

" A rigid exhibition of the mathematical modes of determining the dill­
tancetJ of the planel:8, would be dry and wearisome. In IDOIt audiences, 
moreover, notwithstanding the bout or il:8 being a lCientific age, it would 
be unintelligible. But to make a grand diaplay of decimala, to talk ofmil­
lioDB and billioDB, and distances which the cannon-ball could not traVel'lle 

in a thouaand yeara, and rows of figures reaching round the earth, this giVeII 
them a wondrous view of the acience, and of the stillmore wondrous hu­
man mind that can make luch computations, and entertain IJUch far..reach­
ing UUa.. Thorough and patient inmuction in the doctrine 01 tranBitll and 
paraUu., with the nece.ary demonmaDODI aDd di.gramI, would drive 
the wearied audience from their aeaI:8; but let them be t.old, in thaUlD&tlll'­
gic Btyle, 01 the wondrous BWiftneBB 01 light, and how a I~nous stream, 
two hundred thouaand miles long. enters the eye every time a man winks, 
and there is immediately a haiI-etone chol'Wl of applause." 

I World-Problem, Chapter L passim, for the quotations which tonow. 
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Again Bcience, according to the" World-Problem," pa­
rades its utilities and practicalities, and this is one great 
source of its popularity. Consequently science is becoming 
too popular; "it is demanding a deference from all other 
departments of thought, which is not due to its dignity or its 
true reality." "In the language of prophecy, 'it has be­
come the hom having a man's voice speaking great things,' 
and the world, even the religious world, is wondering after 
it." 

It admits that" there are scientifiC'men of loveliest piety, 
of most religious modesty." But then in the next breath, 
thinking evidently that some have dared to call in question 
the author's nature-theory and exegesis, he comes down ve­
hemently on "pretentious, noisy, arrogant science;" and 
observes that "the want of religious strength and earnest­
ness" in the age, "is very much in proportion to the noise 
it makes about the Bible," and the so-called 'hannony of 
science and revelation,' or the 'two revelations,' as it is fond 
of styling them." Modest science appears to include those 
students of nature who have no nature-theory but that of 
the "Six Days of Creation," and who walk directly behind 
its author. 

These views may seem to be of little importance to any 
one. But the conclusion of the whole matter is, that" all 
science must be excluded from Biblical interpretation, as 
well as all deductions from any science which we are sure 
was unknown to the writer." A plea is afterwards added 
for the author's favorite faculty: he says, that" Imagination 
may be soberly indulged; but all scientific hypotheses, as 
such, are worthless and contemptible." I 

The author has a special horror of crucibles and magni­
fying glasses. Speaking well of outside natme, he thus dis­
COmBeS (the italics are ours) : 

.. Nature is ever praising God." .. But it is thefair, round, lumen, open 
face of nature that does this, that face that we all perceive and understand 
at once, that we see by the naked eye, and without the aid of ,cientific 
glauu." p. 82{. 

1 W orld·Problem, p. 70. 
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Again, 8.8 to ideas of law and nature, he speaks exultingly 
of-

"Tboee broad and umvenal vie,.. that lie upon the Aonut, inteuigcmt 
face of nature, tboee views that require not 10 much the ~ cru­
cibk, u the musing, meditative mind." p. 160. 

These are not casual remarks only; the position is sup­
ported by arguments at considerable length, and the Bible 
is brought in (pp. 329, 330) as giving its weight to the view. 

To oppose such notions by sober argument, seems almost 
belittling. Indeed, the sentiments are not all wrong; and 
later in the volume it is admitted that" science wakes up 
thought, thought beyond her own discoveries, or the 
strictly scientific domain; and this is the main use of her." 1 

But the truth is so mixed with error, is so much like the su­
gar in a bitter dose, that it is hardly perceived after the 
whole is taken. There are also, in the same chapter, many 
excellent remarks on the Bible, enforcing the necessity of its 
pro founder study as the true cure of scepticism, of implicit 
faith in its teachings as our only law of life, and of earnest 
desires after the riches of Christ's love: and in this we most 

. heartily concur; for we believe and know that the sacred 
word is all and more than is pronounced, the very truth which, 
if Christians will only take it into their lives, breathe it in 
their words, and labor for it with body, mind, and soul, will 
stay the materializing influences of the age, and carry for­
ward the church to victory. But the praise of the Bible is 
brought forward in a way to throw a false light over science. 
We therefore offer here a few general thoughts upon nature 
as man's assistant in progress. 

Although man is immortal, the earth is his appointed 
place of pupilage. His body is of the dust of the earth, and 
is under the same laws of growth with animals, and also 
depends largely upon the laws of chemistry or inorganic na­
ture. While having senses to put himself in connection 
with nature and serve as avenues of knowledge and aids to 
his thinking mind, the world is filled with knowledge, not, it 

1 World·Problem, p. 364. 
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is true, of Greek and Hebrew, but of another language of 
wider significance and deeper wisdom; the depths of nature 
being the unfathomable depths of the infinite. 

The earth was thus made the arena from which Man was 
to rise to celestial heights. It was his duty to love and obey 
his Maker; but this was not all his duty. He was ordered 
to subdue and have dominion, and so to take strength ~nd 
wisdom from the infinite source within his reach. While 
other species reach maturity, within and without, by simple 
growth, being in a sense made by nature, even to the finish­
ing stroke, Man is required to work out his elevation, and is 
held responsible for his ignorance and weakness. He was 
to love, love with all his heart, but none"the less to search 
and "find out knowledge" from the world around him. 
And thus Science and the Bible were to go hand in hand in 
man's education. 

In that early age, when the whole Bible consisted otmerely 
the first commission and first promise given to man, nature 
was by his side. The beauty of flower and leaf, were there, 
to refine and cultivate; the grandeur of the hoary mountain 
and the rushing torrent, to quicken his soul to great deeds; 
and all the earth sent forth an incense that should bear him 
upward, in devout contemplation. And beyond this, there 
were truths of utilitarian character beneath the surface, es­
sential to his very existence. He was to learn to strike the 
fire from the flint; to change the stony ore into the imple­
ment of toil; to search out fibre for cord or useful fabrics; 
to fertilize the soil as it became exhausted by cultivation; 
to find the plastic clays and mould them into utensils. So in 
many ways, his life and subsistence were depeRdent on help 
gathered from nature. 

Is it said that knowledge so simple as this, is not science? 
It is nature-knowledge, and of the very same kind that is the 
basis of existing science. It is a shallow notion that only 
more recondite facts make up science. Nothing happens 
around us, in the material world that is not now embraced 
within its range. The rising and setting of the sun, the 
changes in the seasons, the dew and rain, snow and hail, 
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each and every fact, however trivial, is taking its true place 
in man's comprehension of the system of nature. Denounc­
ing scientific knowledge is denouncing all knowledge of ma­
terial things and their changes. 

The ancient world saw matter only in its broad generali­
ties. Beauty found its response in the soul; the sublimity 
of the vast and unmeasured in time and space had there a 
sympathetic chord; the order and system in nature an­
swered to the love of harmonies that possessed man's inner 
being. And under these expanding influences, and growth in 
intellectual and moral truth, a lofty elevation of the indi­
vidual man was attained. Yet along with these means of 
growth, there was also a knowledge of nature that gave man 
some control of her powers, although that knowledge was 
not systematized and reduced to scientific law. 

Thus nations were enabled to rise in intellectual strength, 
and also to fill their coffers and enlarge their bounds by pil­
lage and rapine. Pillage and rapine were essential to that 
greatness while the acquaintance of man with nature re­
mained so meagre. The philosophers of that era, as of oth­
ers before it, found it vastly more pleasant to lie at ease and 
dream out worlds, than to study profoundly the world which 
God had made; and it was very natural, therefore, that met­
aphysics should have preceded physics. l 

In· these modem times, man has gone beyond facts to 
principles, which is equivalent to grasping the deep centres 
of motion in the grand systems of forces, instead of simply 
using the outer effects or operations. It is going to the very 
springs of action, and from them wielding nature's mighty 
energies. In this seemingly presumptuous daring, man 
simply searches into nature, learns how the single energy 
evolves its multitudinous effects, and then accommodates 
himself strictly to her friendly laws, and so takes her aid; 
and the profounder the acquaintance, the more profuse her 
yield of bounties. It was a great skp of progress when, in­
stead of simply gathering the ripened fruit from nature's 

1 The" World·Problem" appears to find great Bigniftcance in the fact that 
metaphyaica preceded phy.ica 7 lee page loa. 
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orchards and fields, man learned that there were germs with­
in the fruit which were themselves capable of developing 
trees. And so it is in investigating nature,-every new law 
made out is a germ for man's use in securing the fruits of 
the earth; and the more fundamental the law, the vaster the 
range of products. 

The pivine light shed over the world and down the ages, 
from Christ, the centre of history, taught man to love and 
trust. To love God, God's law, and all truth; to love man; 
to love God's works; to trust God in humility; to trust 
one's self. 

It was man ennobled that fell humbly at the foot of the 
cross. And after he had escaped from the tyranny of a spir­
itual despotism that spmng up, and, for a while, stilled the 
germ in its growth, he became conscious of his dignity, and 
felt strong in the use of that reason which placed him above 
the bmte. He loved all truth; and while having, in the Bi­
ble, an unimpeachable standard for moral duty, he 10,oked 
for as sure a test and as profound a source of law for the 
physical world. He therefore humbly and assiduously sought 
of natural phenomena their laws j and thence came the sci· 
ences of nature, which, in a single century, have grown to 
an extent that reproaches the ancient world for its indolence, 
and rejoices the modern for its rapid exaltation. 

Now wherever we look, we see the gifts of nature that 
have been gathered by her students. Our dress, and the lit­
tle implements about our person, to ink and paper j the fur­
niture and material of our houses j our fuel, lights, modes 
of heating and ventilation; our printing," copying, engrav­
ing; our means of transporting water, air, time, or thought"j 
our aids to poor eyes, deaf ears, broken limbs, and suffer­
ing humanity in numberless ways; in fact, nearly all our 
material sources of comfort, necessity, and luxury, have de­
rived much from modern scientific research. The heavens 
and earth, with their overflowing treasure-chambers, appear 
to have had their broad doors thrown open before 'us, for all 
to take that will j for God, in nature as in spiritual life, is no 
respecter of persons. The plodding man of science, in his 

VOL. XIV. No. M. 84 
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cell, caring little apparently for the world, seems to be the 
very impersonation of concentrated self. Let it be so: still 
the fountains which he lays open are nature's fountains, and 
whatever his aims, the fountains are generous to all. 

Science has its non-utilitarian side, its truths of unspeak­
able grandeur, its beauty of transcendent excellence. But, as 
long as a God of love rules, the useful will stand by the side 
of the beautiful and true. The latter are enjoyed by the few, 
while the useful reaches all, like the water, air, and light. 
Every new law, learned in any branch of science, is a source 
of universal good. And thus nature, with her myriad voices, 
is ever repeating: God is good! God is good! 

The world, moreover, is becoming conscious of the good 
received, and cannot help rejoicing in the blessings. It re­
cognizes that the world's growth, even her intellectual and 
religious growth, is directly connected with this rising of na­
ture, as from her grave~ to man's help; for every new ele­
ment of power gained, if man is faithful, will strengthen the 
arms of Christian benevolence, and become leagued for the 
spread of truth. It is no light thing, in the history of this 
wide-spread nation, no trivial event in the progress of the 
race, that steam and electricity have been added to the 
world's forces. Can we know of the sympathies that run 
along the wires of a continent and over the globe and not 
recognize the moral power in those cords of metal? Can we 
come from the Bible or Tract House, where these agencies 
are working for Christ, to doubt that God means all for 
good? They are giving a quicker flow to Heaven's light, 
and widening its circle of radiance. And if the devil claims 
to use them too, so he did with the great central force of 
Christianity, when this was sent forth. Yet the victory 
shall be to the strong; and where is strength but with 
Him who shall forever reign ? 

May not, then, the man who preaches divine truth and 
loves his race, rejoice over the triumph of mind, and mingle 
this with other causes of thanksgiving; and, while rejoicing, 
urgP man to trust and press on in the great contest with 
evil? Or shall he rather come out in vapid declamation 
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against the growing monster? or, within his cell, write ill­
t~mpered books about the age, giving vent to his thoughts 
in words like these?-

" Hence there is l!O much mere talk about the Bible. Politicians magnify 
the Bible. Are they really going to the Bible, drawing nearer to the Bible, 
or is the Bible viewed as coming down to them ? Literary men are senti­
mental about the Bible. Social reformers cant about the Bible. The ten­
dency BOmetimes manifestl! i.self in an appearance which would be ludicrous 
were it not profane j the bully chief of the Empire Club breaks up a med­
ing of fanatics, as he calls them, because" they abuse the Holy Bible," alld 
the vile makers of vile political platforms endorse the act, and the ""int of 
it, in their canting reaolutioDl about our civil and religious liberties." 
- World-Problem, p. 89. 

The age has its evils; but surely this is not applying a 
Bible-oorrective. There is little profit in looking fierce at 
Science. Her movement is the movement of mind, and is as 
resistless as that of a planet in the highway of the heavens. 
And as she moves onward, she shall become inscribed 
throughout with" Holiness to the Lord," but not the sooner 
for such treatment. 

It is not surprising that one who talks of "transient," 
"pretentious, noisy, arrogant science," should also denounce 
what are called the internal evidences of the Bible; 1 for 
this is carrying a principle to its legitima~ conclusion. It 
is natural that such a man should see only evil in " Lowth­
ian criticisms," and discover in them "a mixture of the 
'Jews' language' with the ' speech of Ashdod;'" II that he 
should go to the good old days of ignorance and credulity, 
when there was no "infidel geology," for his examples of the 
loftiest faith; and that he should take the side of the priests" 
against Galileo.3 

Moreover, it is not wonderful, perhaps, that his imagina­
tion should be troubled by those dreadful cmcibles and mag­
nifying glasses! which man uses to work out evil from na­
ture's depths instead of delighting in her "round, honest, 
open face!" those depths that send forth bad-looking imps 

1 World-Problem, p. 31. I Ibid. p. 38, • Ibid. p. 65. 
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of science, to haunt the faithful and make them lose their 
equanimity in fruitless contest .with the evil things ! 

A few weeks since, we were in the laboratory of a friend, 
a good chemist and a good Christian. He was so blind to 
the world's welfare as not to know the evil of meddling with 
crucibles. So he took down one, put in it a mineral con­
taining the essential ingredient of clay, mixed with it some 
pieces of a very soft inflammable metal, called sodium, and 
placed the crucible in the fire. There was nothing specially 
objectionable in the fire, as it was that of a common coal­
stove. Mter half an hour had passed, he found in the cru­
cible, in place of the material put in, a metal, as white near­
ly as tin, as hard as iron, more malleable than silver, as sono­
rous as bell-metal, and not liable to rust like iron or cop­
per; and, moreover, it was only half as heavy as iron. It 
was, therefore, a metal combining most admirable qualities 
with this remarkable levity. It had been called aluminium. 
He has often performed the experiment; and, along with 
other believers in nature, he sees from it that at least one third 
by weight of all our clay-beds, granites, slates, and many 
other rocks, consists of this strange metal aluminium. In 
his infatuation about the thing, he will not admit that there 
is any harm in this dragging of aluminium out of its hiding­
place, or any proof about it that nature is hateful or false 
beneath the surface. Indeed, he believes that in this very 
aluminium, there is proof of the goodness and wisdom of 
God, and therefore cause for renewed thankfulness for His 
gifts in nature. 

Another friend delights in using those suspicious-looking 
pieces of glass, convex on one or both sides, called magnify! 
ing glasses. Instead of being satisfied with the eyes which 
God gave him, he most daringly puts such a glass to his 
own optics, and ventures to affirm that he sees what was 
before invisible; and, moreover, he confesses to no com­
punctions for this prying spirit. He should, no doubt, be 
content with the" honest, open face of nature;" but he has 
a curious way, and will look. He sometimes puts a misera­
ble little scale of a butterfly's wing under his magnifying-
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glass, and observes a delicacy of detail in its configurations 
quite in harmony with nature over her broader features, 
showing new beauties and no trace of imperfection. A dis­
play of colors, as well as perfection of form, is often brought 
out, which calls forth his admiration; and his Christian soul 
rejoices in believing, "my Father made them all." Such 
self-deception would not, of course, be possible, had he lis­
tened to teachings from a' higher source; he would not 
longer grovel among nature's littlenesses, but take big trees, 
big mountains, and the "fair out-speaking fac;e," to help 
him, above the world, toward his Maker. Every look at the 
minims of existence, impresses the truth that God is not, like 
man, one who makes only big things well; but that his per­
fections are seen even in the extremest limits of microscopic 
vision. What pitiable error! This natural theology is a 
dark labyrinth, "where there is just light enough to see the 
terrific darkness." 1 

The same friend sometimes turns his microscope towards 
a little worm or insect- a contemptible thing, that Nature 
should have known better than to have made at all; and 
probably would never have made, had she not blundered 
sometimes; for" nature does sometimes blunder" and "do 
her work badly." Through the lens, he observes the heart 
beating, the blood coursing through the body, muscles con­
tracting as the little limbs move, nerves branching off from 
the nervous centres to play telegraph between the parts of 
the body; and thus all the wheels of life are in motion un­
der his eye. He is enchanted with the sight. He pursues 
his ",tudies, and learns of universal laws of life, and believes 
them God's laws. But poor miserable man, should he not 
know that there is danger, fearful danger, to the highest in­
terests of the race, in such lookings? that this is the road to 
infidelity, and the more he sees the worse he will grow?­
He reflects that many, very many, look over the broad face 
of nature and see no God there, and some trust to "pure 
reason's" wings, and yet descend to the fool's depths. And 

1 World-Problem, p. 326. 

34· 
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he pleads that looking with glasses only extends the field of 
observation and widens the area of God's glory; and that 
what is thus brought to light speaks no less of an Infinite 
Mind than the "honest, open face." Deluded mortal, that 
he should not see that evil lurks beneath the face, - evil to 
man's material, intellectual, and religious interests. This 
searching of nature dwarfs the mind; for, are not thoughts, 
like pyramids, proportioned in size to the square miles of 
surface on which they rest? It degrades the whole being; 
for, is it not chaining to infinitesimals a soul fitted to rise, 
in its contemplation, towards the infinite? 

But does not some material good come to physiology, and 
so to man, from this close study of inferior animals? So it 
goes, with this evil age, there is "this continual appeal to 
utility," 1 "the everlasting sing-song of the steam-engine 
and the magnetic telegraph," of " the manufacturing of paints, 
and soaps, and quack medicines" by chemistry, of the dis­
covery of coal by geology, and other triumphs of these cru­
cible and microscopic men ; they are ever proclaiming the 
useful, and even pretend to thank God for the utilities of 
science. 

But the thoughtful man says: "the open face of nature" 
looks, to most men, very much like a lap full of eatables; 
and they even buy and sell land according to its productive­
ness in these materializing products. They look at an apple­
tree, and instead of being content to live on its beauty of leaf 
and golden apples, actually ask" How much a bushel 1" and 
buy and eat, as Eve ate in paradise. Then mnning water, 

1 Page 49, The" World-Problem," says on this point: It is nrged that chem­
istry is of vast importance in the practical arts j it is a great aid in the manu­
facturing of paints and soap; it furnishes U8 tests whereby to distinguish poisons 
and quack medicines; as though these ludicrous impositions that science may 
multiply, but which it wi\1 take something more than science ever to drive from 
the world, were the only kind of quackeries from which we have nOW-A-days 

. anything to apprehend." Page 50, It And then there is the everlasting sing-song 
of the steam engine, the daguerreotype, and the magnetic tel~aph, as thongh 
the rapid transmission of a thonght were of vastly more importance than the 
qnality of tho thought transmitted, or the age was to be lauded for the improve­
ment of the one, whatever deterioration might take place in the rank and true 
value of the other." 
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even glorious old Niagara., is turned into a mill-stream, and 
the ocean's borders into salt-pans. Thus man looks at that 
" fair, ou~speaking face," and, instead of taking its spiritual 
food alone, and breathing the atmosphere of heaven, he al­
lows his lower nature to treat the earth as if it were a great 
potato-bin. Indeed, when autumn comes round, instead of 
dwelling on the glories of tJte returning orb of day through 
the revolving year, the bright flowers and foliage of summer, 
and the magnificent displays of lawn and forest, hill and 
mountain, starry nights and storms, he appoints "a thanks­
giving" for the successful harvest, as the Jews did in an­
cient time, because the cellar is full, and the loft stored 
with com. Thus even the "open face," the "round, hon­
est face," that" fair ou~speaking face," takes, to most men, 
the aspect of a broad lap; and, so far as its utilities go, it 
seems to have 8.8 depressing an influence on the spiritual 
man as the manufacture of paints and soaps by chemistry, 
or the discovery of coal by geology, or the invention of the 
electric telegraph- thiough the laws of the physical world. 
And then the old familiar face, which to all has been in sight 
since the first-opened eyelids of childhood, is very common­
place and unsuggestive to most men; while a look beneath 
the surface, sometimes awakens the sudden thought that God, 
in truth, is here. Besides, the" honest, open face,~' is, after all, 
a very deceitful one, - making men think that the sun and all 
the stars go around the earth as a centre, that the planets 
have a very criss-cross sort of movement, or perhaps go 
whirling in eddies, and every day's experience tells of some 
of her outside falseness; so that men now know better than 
to trust always the "honest, intelligent face," and look 
deeper for the truth. 

What matter if men do blunder? it does not hurt. the 
soul like the perilous searching into nature's depths. 
There is the free and open heaven above the earth's surface, 
while, "8.8 we descend into this region, the pure upper air 
grows dim." "As we get down among the wheels of the 
vast machinery, we lose the light of heaven above, and yet 
find no sure standing-place for our groping feet below. It is 

Digitized by Coogle 



&ience and the Bible. [APRIL, 

like the insect who has gone down into the interior of the 
great Haarlem organ," 1 etc. For nature is like a big Haar­
lem, with "pipes, and keys, and springs and pedals ; " and 
the insect man, to take in its glorious harmonies, must flit aloft 
to where he may receive the whole choms of sounds as one. 

But the thoughtful man observes, that the harmonies of 
nature do not all come from big pipes or wide superficies; 
that, as Elijah was taught, they are not in the storm or 
earthquake, but God speaks in "a still small voice;" that 
the deepest wisdom in nature, and its most wonderful mu­
sic, rise from unseen depths, and not from the surface, open 
to man's indolence j that nature claims to be, throughout, 
God's work; and even the minutest point is as much a 
manifestation of his wisdom, as the "round, honest, open 
face," and affords as broad a basis for soaring thought. And 
then he quotes David's words: "Great are the works of the 
Lord, sought out of all who have pleasure therein j" know­
ing that it is as true of the works in the creation, which God 
pronounced "good," "very good," as of his dealings with 
man. Thereupon his opponent says, with emphasis, that he 

1 Not w do injustice by this fragmentary way of citation, we quote at some 
length from page 326: .. We have presented the two extremes. There is a mid­
dle region which is • neither day nor night,' or rather where there is just light 
enough w see the terrific darkness. It is the region of natural theology, w use 
the name without admitting its propriety: it is the dark labyrinth of pbysical 
adaptatioru, as distinguished from emU or trlle 1l1timate designs. .As we descend 
intd this region the pvc upper air grows dim. .As we get down among the 
wheels of the TWIt machinery, we lose the light of heaven above, and yet find no 
sure standing place for our groping feet below. It is like the inseet who has 
gone down inw the interior of the great Haarlem organ. He is crawling among 
pipes, and keys, and springs, and pedals; if au intelligent inaect, - a supposi­
tion that may be rationally entertained, - he may be deep iu acoustics, estimat­
ing the time of aerial pulsations, or measuring with his microscopic eye the 
chords that lubtend vibrating arcs; but the glorious anth'em that rolls above 
is all Ilnheanl, or comes w him only in dlll\ and discordant wnes. The com­
parison is not extravagant. Its justice has been verified in men who have seen 
nothing but mathematics in the heavens, and chemical affinities upon the earth. 
This interior anatomy of cansation, where there is nought before the eye but 
passing links, joined letters of which we can not spell the words, with double 
readings, too, &lid oft times double interpretlOtions, may be all very curious as 
matter of indllctive science, bllt it is certainly unnecessary, if not unfavorable, 
to faith." 
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should not apply David's words to such a purpose,I words 
often desecrated by being" taken as the motto of a lecture, 
or occasionally of a scientific book," and, what is less proper, 
"sometimes found at the head of a sermon, so called, which 
does the Scriptures the honor of selecting from them a text, 
whilst its substance, if substance there be, is made up from 
geology and telegraphs, and the wonderful discoveries of the 
age." He adds: "Among all the wonders science reveals, 
there is nothing so truly wonderful as the fact that some of 
its Profes~ors can stand in the presence of these four great 
scriptural ideas - the Word, the Spirit, the Ineffable W ork­
ing, the Divine Repose, and yet babble away about their 
rock-written revelation." II The revelation in the rocks! 
" Batrachian clamor!" "Quackery!" "Foolery!" "Insane 
bigotry!" "Gabble!" "Prattling," "vaunting," " preten­
tious, noisy, arrogant science!" I "The lamentably per­
verted use of the word inspiration, in certain transcendental 
quarters, is bad enough; but it is more defensible and less 
mischievous than that corresponding abuse of the term reve­
lation, which is such a favorite with a certain kind of natu­
ralizing orthodoxy." 4 

The author of the" World-Problem" is ever mixing up 
the study of nature with infidelity. At one moment he speaks 
of science as well· enough, sometimes says it has grown 
vastly, and then starts off with a series of denunciations, 
which imply that science is all bad enough, I!.Dd worse for its 
growth. He will take it for granted that natural theology is 
religion made from nature, and therefore" overwhelming 
scepticism" (although, as commonly understood, it is the 
religion of th~ Bible gathering some 'thoughts of God from 
nature), and then he will battle away as if Apollyon's host 
were in sight, and would surely turn their backs, in cowardly 
defeat, before his valiant pen. 

The flashy sentimentalism of nature-religion, which talks 
of God's power and goodness, and the beauty of flowers 

J World-Problem, p. 332. 
• Ibid. Epithets applied to science or scien\i1ic men. 

II Ibid. p. 226. 
• Ibid. p. 333. 
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and dew-drops, as if they were subjects of equivalent value, 
which ascends to heaven with the fragrance of pinks and 
roses, and knows nothing of prayer, the Christian's means 
of heavenly communion, or of humility and love, his badges 
of fellowship with Christ, deserves the severest rebuke. 
And that style of preaching that exults in the progress of 
science as if this were man's chief hope, rather than one of 
the means of promoting the far more glorious triumph of the 
Gospel, merits no less condemnation. But the darkness and 
labyrinthine features of adaptations in natural theology, how­
ever inconclusive the argument they afford, is far from obvi­
ous. The subject takes its tinge from the mind that contem­
plates it, and is by no means necessarily disconnected from 
the final ends. Nature is full of adaptations, pressing them­
selves on man's attention; and it is very bad for us all, if 
they all are " terrific darkness." It is, in that case, a very per­
nicious feature of the world; and of course man should be 
very careful not to see one of these adaptations; or if he sees, 
he should never put 2 and 2 together, for that would be the 
beginning of corruption. But we have yet to learn, that the 
case with us or the world is so bad. 

In the relations of the utilities of science to man, the truth 
is simply this. Here are fact.s, in vast numbers, poured on 
the world, through scientific research; facts from nature, 
or, more correctly, forces, intended for man's good. On the 
other side, there is mind. The forces are good, mind bad. 
Which is to be attacked 1 The proclivity to evil in mind is 
so great, that it is almost sure to accept good without grati­
tude, and sink virtue beneath selfishness, when it does not 
also say: " There is no God;" and it matters not whether 
the good things come from one source or another, whet.her 
from chemistry or crops, the material or ideal. Now what 
are we to do 1 Denounce the things received, as a child 
quarrels with its playthings? Denounce the men who gather 
them and call them the materializers and naturalizers of the 
age? Rather let every one who loves his Bible endeavor to 
promote spiritual life in man. This is meeting the evil in its 
source. And if wrong principles spring up among the facta, 
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or worse infidelity from high-flying philosophy, while ex­
posing the error as far as you can, still press on with only 
greater zeal for the spread of Christian truth, and more ear­
nest labor in turning men to God. Believe, too, that science 
will run its own errors in the ground, even if it have no help 
from other sources. When men are right within, facts from 
without will reach the~ proper place, and serve their true end 
in promoting both intellectual and religious elevation. 

One great duty of nature, with her finite forms and meas­
ured distances, is, like that of objects in the foreground of a 
picture, to aid man in his conceptions of things more re­
mote, and educate him into some appreciation of the bound­
less. The" World-Problem" views the matter differently, 
and objects, as we have shown, to the use of numbers and 
comparisons with visible things for such a purpose, deeming 
them mathematical, emotionless, and naturalizing; and, ac­
cordingly, it condemns certain works on the "Architecture 
of the Heavens." But he who remembers that the sublime 
is not in the thing seen, or words uttered, but in the mind, 
would not thus write. It is the sublime mind that looks 
over the broad ocean and feels its sublimity. Most men are 
so bound to sense as scarcely to rise beyond the actual; 
while with others, eternal and infinite are overwhelming 
words that almost crush the soul in their vastness. If a 
speaker or writer endeavors to enlarge the conceptions ofthe 
world of beings wh,om he sees so intent upon the earth alone, 
if he states the distance of the sun from the earth, of the 
earth from Neptune, of Neptune from Sirius, and so carries 
the mind by stages to the distant nebulre, and then to the 
thought that the milky-way, with our planetary system, is 
but one of the nebulre of space, like those that are mere 
points to the telescope, he may afford no help to some minds, 
beyond what comes from the expression" worlds of worlds." 

J World-Problem, pp 117,118, At bottom of p 118, it says: U We may sook 
to compeD8&te for this [the disuse of old expressions] by rows of decimals, and 
frigid conceitl of solar systems turned into sand-glasses to measure eternity; but 
it is all a blank as compared with those mighty pluralities, the arms and alams, 
and"lDOrldis oflDOrldi.· of the earlier mind," 
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But many will feel the soul expanding with the contempla­
tion, and will acknowledge this as one of God's appointed 
means of helping short-sighted man to understand his glo­
ries. Man may thus talk of nature and see no God beyond, 
or rise only into the upper regions of msthetics; but this, as 
we have said, is more against man than nature. 

Science has a great work of good to perform in connec­
tion with the Bible. It is true, the Bible can stand without 
human aid. But fallen man has need of help. He is liable 
to be led' astray by his own heart, and by false opinions 
around him; and science, if false, may strengthen the evil 
propensity within, and all perverting influences; or, if true, 
it may point him in the right way, and confirm right princi­
ples. Whenever it proves a helpmeet to the Bible, it fulfils 
~ts highest purpose, giving sacred truth a firmer hold on the 
world of beings whose faith needs support from every source 
within its range. This is its great end: not to "patron­
ize" the Bible, as the" World-Problem" has it, in its con­
temptuous misrepresentation of our views, but to remove 
sources of infidelity arising from misused science; to sup­
ply truths that are beyond the compass of the Bible, and 
elucidate others that have deeper meaning as man rises in 
knowledge; to check the presumptuous exegete in his ea­
gerness to philosophize, by presenting facts that fix limits 
to speculation; to bring nature out to view in her true gran­
deur, 80 as to enliven the love and increase the wisdom of 
believing man, and throw some light among groping beings 
that have not yet cast their eyes upward to a God of infinite 
goodness. Science here has a great work to perform. and 
we would say: "Onward, with all your migl.t-t." And in 
the same breath we should say, as Christians: " Speed on, 
and rest not." God has given us his promise of help, as he 
has not to science; and if the church fails in her mission, it 
will be owing to her own fe~ble, faltering, cowardly self. 

The "W orId-Problem" and the " Six Days" have an­
other grave charge against the study of nature. They say 
that Plato and Aristotle, through "pure reason," soared in­
to regions of loftier and surer truth than modern science is 
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capable of, the method of the old philosophers being expan­
sive in its influence, that of the other natTowing.l The 
question suggests itself: How did these philosophers attain 
to 8uch an elevation 7 By what method did PlatO acquire his 
ideas of nature 7 

We may be excused if ~ enlarge a little on a point 
touched upon in our 8econd Article, even if the thoughts are 
not altogether new. 

The mind has the power of gathering, and also, through 
its intuitive faculties, of expanding and developing, what it 
receive8, and educing truth therefrom, but not the power of 
originating, without some previous perceptions. Having gath­
ered ever 80 little, that little, like a germ, may expand or grow 
to great dimensions, the extent depending on the quality 
of the mind itself that-l'eceives the germ. The faculty, or 
rather group of faculties, most promotive of this expansion, 
i8 embraced in the power of appreciating order or 8ystem, 
and consecutive relations, whether in external nature or 
moral and intellectual truth, together with a consciousnes8 
of the unity of all harmonies; these qualities rendering the 
soul responsive, as we ~ave said, to the order or 8ystem in 
nature, and involving, as we believe, in the perfect mind, the 
idea of a oile author, God. The growth of the mind is car­
ried forward through the differences or discordants and con­
cordants which it perceives in objects or actions; it being in-

1 The "World-Problem" remarks as follows, on p. 314, with a mixture, as 
usual, of troth and error: .. No modem school ever entered more profoondly into 
the qoestions of origin, first matter, first motion, first form, first onity, first diver­
sity, first organism, first laws, ideas, &ypes, and wbicb was first respectively 
t/JingI, - that witbout wbicb they could not be thinga or bave in any sense a 
self-bood or ipeeity, - no modem BCbool, we 88Y, ever entered more profoundly 
into qoestions like these than some of the earliest thinkers. Bacon and Leibnitz 
may be ransacked for anything on these subjects more acute, and we may confi­
dently "y, more satisfactory. than the fIIIIIOningB of Aristotle in his PAy6ica and 
MAapAy.wa. We migbt wely go farther np the stream of time, or we might 
come nearer to ODr own age. and still find evidence of the position that what i8 
ealled science is Dot the only, not even the best, preparation of tbe 8001 for tbe 
higher coemological questlon8, if we lllill diBcuas tbem apart from revelatiou." 
Then i8 the error bere of sopposing tbat science has nothing to do witb the re&­

IOn, inltead of being knowledge sY8tematized by the re&6on for the ose of the 
noon." 

VOL. XIV. No. M. St) 
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tuitively capable, in itself (though very differently, in minds 
of different qualities), of judging of error, of preferring the 
good, of appreciating the hannonious in all departments of 
knowledge; and the inferiority of a mind, in any of its fac­
ulties, is manifest in this, that facts enter and remain mostly as 
disconnected thoughts, and do not rise into their concor­
dant or discordant or consecutive relations. The mind must 
start from objects and experiences it has met with, in striv­
ing towards any conclusions regarding the philosophy of na­
ture. A few tones of hannony may become the germ of a 
philosophy of music; while without the experience, the 
mind, as regards this faculty, would have been a blank. 
Again, on looking abroad, man sees the regularly recurring 
events of night and day, summer and winter, the rising and 
setting of the sun and stars, and th! proportions in nature's 
forms; and there is, here, a response within, if the sensibility 
be of high order, as much as in the case of musical hannony; 
and there is a yearning after other experiences of order, sys­
tem, or hannony, in objects or occurrences around; and as 
the sensibility increases, nature is found to be fuller and ful­
ler of delight, and the m~ic of the spheres a reality. The 
mind observes the progress from the seed to the plant, then 
to the blossoms, and .finally the seed ; again, from the egg 
to the perfect being, and so on; and in each case, the being 
perpetuating itself in a seemingly unending round. This also 
strikes the chord of system within, and, if the chord be a sus­
ceptible one, and the mind vigorously expansive, the idea of 
growth or progress in cyclical successions becomes a joy to it, 
and the endless roll of earth's changes a chorus of harmonies. 

But it has been ·well said, that we may be led by the very 
height of our pleasure in system, to imagine it, where it is 
not, and so grow in error; for mind is too apt to send out 
its rampant fancies on the nurtured side, far beyond the 
truth. We may, in our eagerness, through momentum gath­
ered from nature around us, spring with a b~und from the 
earth to the heavens, or from life on this little sphere to uni­
versal nature, and in order to account for successive crea­
tions, conceive of creative power dropping seeds of exist-
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ences into the womb of a self-subsisting nature, as the hus­
bandman drops his seed into mother earth ; or, with deeper 
thought, observing that the spirit of man is the man, and, 
thinking of the life-spirit of an animtLl as the essense of the 
animal, we may conceive of life-essences or spiritual types 
or entities, now and then sown in the seed-time, spring-­
ing up and harvested, and followed by the declining season, 
or a winter of decay, all in 1rue cyclicalsucooasion ; and so 
rise to a theory of nature a8 a separate, growing, sleeping~ 
and blundering individuality, in analogy with the individu­
ality of man. 

We may go still higher, and conceive of many natures 
having thus been made, each to go through with its cycles 
of activity and sleep, growth, successive germinations, and 
death; and regard existing nature as one in a series, that 
began somewhere in the infinite past, and the germinations 
in its progreas as due to some law of reproduction, or to ac­
tion on the part of the Creator imparting the life-essences 
necessary to new births. Thus the mind ascends from the 
facts of this dull world, to a system which shall embrace an 
infinity of worlds, and an infinity of succeasive natures. 
And should not finite mind exult in seeing, within its grasp, 
universe upon universe of worlds, reaching from eternity to 
eternity? 

This is the path by which ancient philosophy ascended to 
its sublime height. The philosopher siarted from the earth, 
from scientijic facts and analogie" indeed, whether so recog­
nized or not; and from these took his adventurous flight. 
And is it not from somewhere in those heights, that the au­
thor of the " World-Problem" looks down, and talks oIthe 
" gabble," "prattle," and ., Batrachian clamor" of science? 
At so lofty an elevation, he sees only the surface of things, 
and rejoices in the " honest, open face." 

Now, to his misfortune, the elevation is no real one. The 
ascent is very much such as a man may make by pulling at 
his ears: if persevered in, the effort might perhaps make 
the ears long. 

We may see the harmonies of earth; we may take in 
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all these harmonies as one choms; and then, in ecstasy of 
joy, we should look up and give praise to the one infinite 
God. This is the legitimate end of all the finite around us. 
Its very oneness was intended to exhibit God's oneness; its 
beauty, perfect order, and unbending law, his wisdom and 
inflexibility of purpose; its irresistible enerJies, his power; 
and its passing and past events, his appointed plan of pro­
gress through the ages. But when we begin to scale the 
heavens on reason's wings alone, it ends, whether we think 
it or not, in an assault on the eternal throne. This is the 
daring Babel of intellect, of which the brick Babel was but 
a type. 

We see well the feebleness of mind for such attempted 
flights, in its devising or adopting a "development theory," 
and suggesting at least the hypothesis, that a monkey might 
have been straightened up into the body of a man,l We 
see its spirit in its grand nature-system, while the study of 
nature is held in distrust. Arrogant, pretentious, bigotted 
science! Arrogant, beca1l8e it dares to clip the pinions of 
such philosophy. Pretentious, because it claims to study 
God's works, and learn truth therefrom. Bigoted, because 
its faith in nature, as a re~elation from God, allows it not 
to swerve from the true interpretation of His laws ! 

Philosophy of the " pure reason" kind, in its ambitious 
reachings, once claimed that man, and all nature, were but 
an eternal round. But the records placed in the earth have 
put a check to that conception, confirming the sacred word,· 
and curbing hypothesis. It thought to make creation a 
growth from the simple planting of monads, and a beautiful 
idea it was deemed. But here God's records in the earth 
put another check, declaring that it was not 80. It thought 
to make a few successive plantings to give out the grand 
result. But the same records, like a voice from omnipotence 
coming up from the depths of the past, say beware! there 
has been no making of species from species. Man is thus 
almost forced, by his study of the earth, to acknowledge the 
Creator's hand. He may walk firmly and joyfully as far as 

1 Silt Days of Creation. I World.Problem. 
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he has that hand to guide him, and then should bow hum­
bly before him who alone is from everlasting to everlasting. 

We have yet to inquire, What is the true idea of nature's 
individuality. 

[To be coaeladed.) 

ARTICLE VII. 

BRANDIS ON THE ASSYRIAN INSCRIPTIONS AND THE MODE 
OF INTERPRETING THEM. 

By Professor George E. Day, Lane Theological Seminary. 

[The following essay is taken, with some abridgment, 
from a recent treatise "on the historical gain from the Deci­
phering of the Assyrian Inscriptions," by Dr. Brandis of the 
University of Bonn, of whose labors in this department, 
honorable' mention is made in the Annual Report of the 
Royal Asiatic Society for 18t>6. It has been translated for the 
Bibliotheca Sacra, not only as furnishing an interesting view 
of the senoM difficulties to be encountered. in ascertaining 
the meaning of these ancient records, and the means em­
ployed to overcome them, but also as exhibiting the ground 
of the distrust with which many of the translations of Raw­
linson and Hincks have been received in Germany.] 

NOT far from the eastern bank of the Tigris, opposite to 
Mosul, rise two mounds, between which winds a small 
stream called the Khosser. Upon the northem mound, 
which is about fifty feet in height, and much larger and 
higher than the one on the south, stands the village of Ko­
yunjik; upon the southem one, called Nebbi Yunus, stands 
a mosque [said to be) erected over the tomb of the prophet 
Jonah, and surrounded by dwellings. Both of these mounds 
are remains of artificially constructed terraces, on which 

3li-
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ARTICLE I. 

SCIENCE AND THE BIBLE. NO. m. [CO.OLUD.».j 
..;! .. :<. /d:; 

By l'rofessor James D. Dat'a, Yale College. 

BEFORE entering upon om discussions with regard to the 
individuality of nature, we give an abstract of the views on 
this subject presented in the "Six Days of Creation," and 
the " World-Problem," with some citations also from Plato, 
that the reader may better appreciate the point of the re­
marks that follow. 

According to· the recent works just mentioned, Nature is a 
great individuality, so far independent of the Deity, that she 
may be said to go of herself, to require rest, to deteriorate and 
decay, to need reviving through the act of the Deity at in­
tervals in her progress, in order to her recovery from her de­
cayings ; and that to carry on her series of growths, she re­
ceived }.},yo, IT''Ii-epJl4T'IW[ or" immaterial entities" (explained 
to be not merely invisible force from the Creator, but actual 
"immaterial entities," put into nature) as germs of the ex­
istences that were afterwards produced in nature as the 
womb.1 Moreover, as all that is finite errs, therefore nature 

I See oar Artide, No. n., Bib. Sac., July 1856, pp. 651,652. 
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may" blunder," and" work out an idea badly," 1 though, 
" in general, she is to be regarded as honest." The author 
also observes: 

"This constant tendency of nature, general or partial, to degenerate 
from the primal force (or, in other words, when thus left. to itself, to mani­
fest its necessary finiteness), this, taken in connection with God's from time 
to time renewing it, and even supernaturally raising it to a higher law than 
before, may be regarded as constituting those periods of torpor and ren­
viacence which are 80 appropriately styled evenings and mornings."­
World-Problem, p. 848. 

And thus he explains the successive days of Genesis, and 
the accordance of creation with the "cyclical law, which is 
the law of all natures." II The idea is presented as follows 
in the" Six Days of Creation:" 

" Not merely is each period considered in its comparative imperfection 
an evening to the more perfect that follows i but there is, in a still more 
marked sense, in each period, considered in ibelj, an evening and a morn­
ing - a time of growth and a time of decline, a time of energy and a time 
of torpor, when nature requires a higher power to wake her from her com­
mencing slumbers." - Siz Days, p. 242. 

We should add, in justice to the author, that he expresses 
a willingness to give up his views, if they can be shown to 
be incorrect. To secure this end is, and has been, an object 
with us in our communications. 

The views of Plato, as given in the myth in his Politicus, 
and cited in the" Six Days" as" germane to the argument" 
on nature,3 are briefly as follows: "The leading idea is 
the one on which we [the "Six Days"] have dwelt, the 
cyclical alternation of tke natural and Sflpematural." The 
myth says: "'At one time, it [the world] is guided by a di­
vine cause, during which period it receives again the ac­
quired power of life, and an immortality not innate but im­
parted by the Demiurgus; and then again, that it goes by 
itself, being left to itself so long, that even many ten thou-

1 World.Problem, p. 202. 
3 Ibid. pp. 243-245. 

t Six Days of Creation, p. 23g. 
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sand years may be occupied in its revolutions." The period 
under the direct care of the Deity is the period of produc­
tion, and, in general, the order of things is from death to life; 
it goes on for an immense duration, and at last comes to an 
end, as follows: 

" The Divine Pilot, letting go the helm, retires to His secret place of ob­
servation, and destiny and innate tendency are left to tum back the revo­
lutions of the world. Then commences the reign of evil. Nature, through 
all her worb, gives Bigns of woe." • . • "Deteriorations everywhere take 
place; first of the vegetable, next of the animal, and finally of the human 

• race; until, here and there, a small and wretched remnant alone survive." . 
"The former laws of nature are, at length, all reversed; until finally, 
when the cosmos is on the very verge of utter ruin, God beholding it in 
great extremity, and being concerned, lest, by being overwhelmed in dis­
order and utterly dissolved, it should plunge again into the limitless, form­
less region of dissimilitude or chaos, once more Beata himself at the helm, 
and, having arrested it in its course to ruin, arranges it again in order, rec­
tifies it, and thus renders it immortal." 

To these views should be added, the notion of types as 
ideal entities. The world and all things constituting it had, 
to Plato's mind, an ideal existence, not merely as a thought, 
but as an actual though invisible entity. The ideas were the 
prototypes of the sensible. . 

The points of resemblance between Plato and the" Sh: 
Days" or " World-Problem" are as follows: 

1. Immaterial entities existing before material entities. 
2. The cyclical alternation of the natural and supernatu­

ral. (It will be observed, that this is not cyclical alterna­
tions in the natural alone, the thought in nature, but also 
between the natural and supernatural.") 

3. Nature" self-subsistent," though originating in a crea­
tive act. 

4. The occasional revival of nature by one or more super­
natural acts. 

6. The deterioration and decay of nature, when left to it­
self by God; this decay finally arrested by the supernatural 
act. 

We remark, in passing, that the charge of Platonism 
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against the" Six Days of Creation," is surely not unjust, 
according to its own showing.1 

This work differs, in one essential point, from Plato; and 
this is of Mosaic suggestion: in the idea that a supernatu­
ral reviving, followed by a decay, corresponded to each of 
the six days of Genesis; while Plato, if his hypothesis were 
consistently carried out, would make only one revival and 
one decay for a cosmos; or, taking the myth in its more 
obvious meaning, as referring to periods in a single cosmos, 
they are, still, not periods of successive steps of progress, but, 
as he says, like alternations of fmitful and barren years. 
The golden age-the Saturnian of Plato-was in the past; 
and, in his creation of the animal kingdom, he made man 
come first, and, some time afterwards, woman, and the 
beasts and lower animals. 

Plato, in his Timreus, the work in which he especially 
aims to give his theory of nature, does not introduce the no­
tion of decays and supernatural revivings. He makes but 
one world - the earth - the stars being" the immortal gods." 
He holds that before the creation of the world, there was the 
eternal Creator-the Good and Intelligent. The ideal world, 
as the archetype of the sensible world, also existed from eter­
nity; and, apart from it, though not without beginning, 
there was an indeterminate chaotic mass. Within the latter, 
the ideal archetype was placed by the Creator, making thus 
the world-soul, and creation went on according to the har-

1 In the edition of Plato Bg1\inst the Atheists, publilhed by Prof. Lewis in 
1845, with copious notes and dissertatious, he everywhere manifests great admi· 
ratiou for Plato. though not more than this loftiest of philosophel'l merits. But 
the extent to which he apologizes for the Greek sage, and endeavors to prove 
his accordance in sentiment with St. Paul, manifests the partialities of an advo­
cate rather than the wisdom of a just critic. Many of the view. brought forward 
in the" Six Days of Creation" appear in the notes to this edition of Plato. The 
more recent work is in fact a development from the earlier thoughts, although 
with some modifications and additions. 

The discussion in the" Six:Days," of the meaning of the word day in Genesis, 
bringing out the conclnsion, one xegetical grounds. that the days were .. indefinite 
periods of time," is one deserving attentive consideration. But this, as we have 
before said, is incidental to the main ,topic in that work.- the theory of nature. 
which is the special subject of oor criticisms. 
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monic relations of numbers. Thus the material world, and, 
after it, the organic, came forth - the beautiful and the good 
displayed in sensible forms. In the closing sentence of the 
Timreus, we read: "Thus has been formed this universe, 
which comprises all animals, mortal and immortal; a visi­
ble animal, containing all visible animals; a sensible god 
image of the Intelligent God, very great, very good, finished 
with beauty and perfection, the one world, of one nature." 

The account seems to imply that there was a series of su­
pernatural acts in the creation; but this apparent succes­
siveness has been attributed to the historical method of pre­
senting the subject. It speaks of the world as having a be­
ginning in an act of the Creator, but makes it eternal in du­
ration, and not subject to age or decay," since it is only 
the evil that would destroy what was beautifully made." 
Yet Plato elsewhere argues that nature is necessarily finite. 

The myth appears to have been written when thoughts 
rising from the earth, and the bondage of matter with its 
growths and decays, were occupying the author; and the 
Timreus, when ideas, coming from above, of the Good and 
Beautiful as the supreme ideal, and God the end and source 
of all science," the pattern after whom all is fashioned," 
gave a very different character to his views of nature. The 
two proceed from the opposite poles of the good and the 
~vil, which Plato's philosophy was never able to harmonize. 

The idea of some kind of individuality in nature, at least 
as regards a lato of progress, is not a mere dream. With the 
ancient philosophers, it was only an inference from changes 
in animal and vegetable life and other cyclical movements. 
But through modem research the idea has the basis of ac­
tual demonstration. In the world, finite mind stands before 
the works of Infinite Mind; and these works, as has been 
shqwn, are expressly adapted to the characteristics and lim­
its of finite mind. It is, therefore, in a sense, mind study­
ing mind. And among the results to be looked for, is a 
knowledge of certain laws of finite mind, of the laws of mat­
ter and life, and of all progress or history. We have reason-

40· 
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able assurance, therefore, that what we read, we read aright, 
if reason is just to itself and to its Author. We hence speak 
confidently when we say that science has traced out the 
-history of the earth from its youth onward; that it has noted 
its featureless beginnings, a mere globe of fire; its spread­
ing lands and multiplying rocks, forming continents and ris­
ing mountains, coming forth in order; till, finally, it ap­
peared finished, with all its diversity of detail, in climate, 
surface, rivers and oceans, fitted for its great destiny. So we 
have read, too clearly to doubt, respecting a parallel progress 
in living beings, from the time of their first appearance: 
the earlier tribes, of inferior grade; then others, ranging to a 
higher level in species; and 80 on, gaining in superiority, 
through the ages, according to an exact system. And we 
have learned, besides, that all this progress, both of lands 
and life, reach~d its culminant point in man. 

There is progress, therefore, and progress by law, as truly 
as in any developing germ. The details on this point were, 
to some extent, given in our first Article. We now pass to 
the consideration of the question: 

. What is tke true idea of Nature's individuality? 

Among species, in the world, there are two kinds of indi­
viduality: the inorganic and the orgOJnic. Only the last in­
volves in itself any true progress, or the principle of cyclical 
developments; and this, alone, can be the type of any 
plan of progress in nature. Still, the inorganic is at the ba­
sis of the organic and of universallawB. We therefore may 
review some of the characteristics of individuals in this, a8 
introductory to a statement of those in the other, department 
of nature. 

1 INORGANIC INDIVIDUALS. 

1. Made of matter, combining or accreting through its ulti­
mate forces,l and reaching its perfection of individuality in 

1 It should be uuderstood that modem science knows of no forces in nature 
but those that were early recognized by man. She hal only Itudied out &be 
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mathematical solids, called crystals j as complete in the fir8t 
molecule as in the large aggregation, and therefore without 
any true growth. 

2. Capable of change by the reaction of its own and ex­
ternal forces of combination or aggregation, but not by re­
production in cyclical order. 

3. Forces characterized by an oppositeness in opposite di­
rections, or what is called polarity; illustrated in the laws 
of attraction or combination, electricity, magnetism, light, 
heat. From crystallintion, the true organizing process in 
dead matter, we learn that the three diameters of a prism 
correspond to axial directions of polarity; so that the prism, 
in view of the different polarities of its sides, may be said 
to have an upper and a lower surface, a right and a left, a 
front and a back. 

4. Forces acting by undulations, or an altemateness of 
movement. The phenomena of light are connected with 
these undulations. The law of altemateness in the action 
of force is exemplified also in the cleavage of crystals and 
the symmetry of parts in many inorganic formations. 

o. Forces charactemed, in some actions, by a spirality of 
movement, shown by the dependence of magnetism on the 
spiral flow or activity of the electric force. 

6. A universal sympathy, through all matter; not merely 
in the direct action of attraction, but, more comprehensively, 
in a: mutual reaction of all forces tending to mutual modifi­
cation or change, and a certain mean condition as a result of 
the reaction: - As when two bodies, unequally heated, force 
one another, through this interaction, to some mean tem­
perature, the particular value of the mean being dependent 
on the rate of cooling in each, as well as the temperature in 

< 
laws of those forcea. Light, heat, electricity as in the lightning, attractioD, han 
been exhibited in common phenomena ever since the world began. Nature can­
Dot keep her forces secret; but the modes of their action or their laws she 
holds coDcealed, until they are sooght out by truth-loving man. 80 perfectly i. 
this now nndentood, and 10 thoroughly has science searched nature, measured 
and weighed her powers, lind blended them together in one, that the future dis­
COTery of 1\ new power in nature is 119 probablc as that the philosopher's stone 
wiU yet come to light. 
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each; or, as when bodies, in the process of active combina­
tion, tend to promote activity of combination in other bodies. 

7. Finite forms, finite laws of combination, finite propor­
tions and harmonies. 

II. ORGANIC INDIVIDUALS. 

1. Made of matter growing through an internal process, 
carried on by living cellules, and passing, through a rising 
grade of changes, to an adult organic structure. 

2. Capable of reproduction of self, through the evolution 
of germs, the process going on in continued cyclical order. 
-The germ, a minute cellule, consisting, in animals, seem­
ingly of oil and albumen, for all species alike, but in each 
endowed with a special nature or condition of force, on which 
the peculiar line of development depends; this force, fixed 
in character or amount, so that it is no more capable of 
change, or obliteration, by any mixing of breeds, than the 
equivalent of oxygen, or of either of the other elements. 

3. An oppositeness essential to reproduction, termed sex­
ual ; also an oppositeness exhibited in growth, - as in the 
root by inevitable law descending, whether in the light or 
the d!4'k, and the stem ascending, making an upper and a 
lower extremity in plants, and similarly in animals; besides 
which, there is also, in the latter, a right and a left, and a 
front and a back, the opposite sides being seldom identical. 

4. Growth involving alternations or cycles of activity and 
rest; illustrated in successions due to the cycles of the year, 
as the ayers of wood in a tree, marking its annual growth; 
in others, due to the cycle of the day; and for man, at least, 
to that of the week. 

6. Growth characterized by a spirality in its progress; 
brought out distinctly in vegetation, but disguised among 
the higher forms of life; the spiral being the line of con­
tinued progress. 

6. A mutual sympathy; but only between individuals of 
a species. - But besides this, the process of growth is, to a 
great extent, under the laws of inorganic forces; as it de-
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pends on the conditions and nature of the material around. 
Mutual action and reaction, therefore, come in; and while 
gertns are essentially stable, as stated under 2., they admit 
of variations, or librations from outside influences, like all 
else in nature; and the amount of libration is part of the law 
of a species, to be specifically ascertained by investigation. 

7. Finite forms, finite proportions, and finite harmonies. 
The parallelism between certain of these characteristics 

of inorganic and organic existences, will be observed by a 
simple comparison of the two, number for number. The alter­
nateness in acting force, besides being expressed in the very 
nature of force, is seen again in crystalline cleavage (or the 
quality of splitting, naturally, into thin laminm), this being 
due apparently to weakness and strength of attraction, alter­
nating with one another, in the process of aggregation; and 
this is parallel with the alternations in the tree, producing its 
layers of wood, and also in other products of life. The spi­
ral lines, in progress, are at the very bottom of nature, as 
well as at the top. An expression in external nature comes 
up, resounding from its very foundation, and with Ii depth 
of tone in proportion to its depth of origin. Finite propor­
tions are seen in a cursory glance at the earth's surface­
decorations; and mind, attuned within to harmony, thence 
readily educed the idea of numbers, as an element in crea­
tion} But as we bend down more attentively to Nature, 
we discover simple proportions and fixed numbers in all her 
forms and movements: in the laws of the celestial spheres, 
in the details of the forest and all living structures, in the 
shapes of crystals, in the relations of the elements, in the 
flow of light and heat, etc. Instead of a faint conceiving 
of harmony, we actually hear the many tones that rise in 
multiplied combinations. And if a mind is not moved 
thereby, it is because that mind, at least, is emotionless. 

But we proceed with some other statements respecting 
organic beings, and those to which beyond, we more partic­
ularly refer. 

1 The World-Problem says (p. 101) that the ancients "did not wait for the 
.Iow groping discoveries of modern chemistry" to learn about these numbers. 
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8 .. In the growth or development of a germ to its ultimate 
result, the perfect individual, there are, as Professor Guyot 
states, three epochs: 1st, the germ-cellule produces, through 
a process of gemmation,' a multitude of cellules, preparing 
for the new structure or organism; 2d, from these cellules, 
by combination and evolution with continued growth, the 
organism is formed; 3d, the individual is completed to the 
adult stage, by changes within and without, and then, there 
is the development of the new germ in which a following 1 
generation is involved. There are thus three epochs, and 
the last a double one, its second part involving the future. 

9. The law of germ-development, as announced by von 
Baer and others: The general evolving the complex, through 
a systematic Ipecializing procesl of growth; that is, from 
the memberless germ, or simple unit, proceeding the finished 
individual or complex unit, through a progress which, in the 
whole, is according to the principle - the general before the 
Ipecial; the more fundamental qualities of the structure 
under development beipg first brought out, and afterwards 
those less and less general, or more and more special; until, 
finally, the surface-peculiarities are completed.1 

10. The law of reproduction, like from like; that is, the 
parent is repeated essentially in the developed young, since 
a specific amount of any kind of concentrated force (see 2., 
above), can produce only an equivalent in result. 

11. The spiritual part of a being is so far involved in the 
organization, as to continue in regular expansion with the 
growth of the individual. 

12. Besides the limple individual, in organic nature, there 
is also the compound individual. The zoophyte tree is made 
up of many individual animals called" polyps," one having 
grown from another until the tree was formed, and all be­
ing combined, intimately, in the one zoophyte. An apple­
tree is a compound individual, of analogous character, in 
the vegetable kingdom. Among the many polyps in a zoo­
phyte, certain ones only produce ova; as, in the apple-tree, 
certain buds give out flowers, while all the rest are leaf-buds. 

1 See our first Article, Bib. ~ac., Jan. 1856, p. Ill!. 
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Without further extending this enumeration of funda­
mental truths in science, we come now to the question of 
the kind and degree of individuality in nature, as suggested 
by nature, the Bible being, here, left out of consideration. 

We may consider, first, that free individuality of which 
man is essentially the type, as adopted by Plato and the 
« Six Days," and also by pantheists and materialists j and 
then inquire how far towards it we are borne by science, 
where the scientific path stops and reason mounts of[ 

After taking the idea of this free individuality from the 
analogies of species on the earth, pure reason unaided by 

. science or the Bible, can do no less than follow the 'analo­
gies faithfully; fer this is its true law. 

If then Man be the type, we have to admit that nature, 
through a plastic power or life-force, received at the creation 
of the germ or its vivification, evolved, in succession, her 
various parls-that is, the worlds, in all their details; that 
the progress went on, through this now inherent life-force, to 
higher and higher conditions in the dev.elopments, until the 
nature was completed; and this, not only for the inorganic 
arrangements, but also the organic, in all their diversity. 
And if man has a soul, then nature has a soul or controlling 
mind, for mind is among its surface-developments, and the 
very constitution of the inorganic in the earlh, has had ref­
erence to its being the dwelling-place of mind. 

Such a nature mayor should have its .beginning, or at 
least the beginning of its development or growth, in the ac­
tion of a separate Power or God; it should have its period 
of adult years, age, and decay. If the analogy were per­
fectly sustained, the final grand development would be the 
production of the germ of another nature, of similar charac­
ter, through the medium of some supernatural act; or, less 
perfectly, a reviving of the decaying nature by the Deity, 
~r Plato's method. 

If we assume so free an individuality, pure reason can 
hardly stop short of the admission that the vegetable king­
dom was an evolution, through the plastic energies of na­
ture;' and so also the animal kingdom. It finds special Di-
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vine interventions for these developments unnecessary. If it 
be admitted that one planting or act could give birth to the 
whole, or a large part of one of these kingdoms, why 
not go further, and let one act give birth to both kingdoms, 
or one to all inor~anic and organic products? It is more 
simple and consistent for pure reason unaided or unre­
strained by science or the Bible to conceive of the creation 
of a genn that would develop into the ,completed organism, 
than one that would require retouching: it is admitting the 
infinitude of the Creator's power; and the "World-Problem" 
argues that it is not atheistic. That nature, on this type, 
should "blunder," or do things badly, produce fungi and 
the like, as man has freckles and warts, and also have its 
torpid intervals, would, perhaps, be no inconsistency. 

There is another kind of individuality, suggested by the 
tree, or zoophyte. It would have the same inherent and 
continuously acting life-force, or spirit, as that above con­
sidered; the same succession of growths without external 
intervention, after the first act of creation; but the surface­
developments would correspond to the leaf-buds and flow­
ers of the plant, or the unproductive and productive polyps 
of the zoophyte. We should therefore have to regard ani­
mal life as analogous to the leaf-buds of the great compound 
nature-individual, and man as the blossom, sending up its 
fragrance of mind to the celestials. 

With such premises, one of these two notions is the legiti­
mate conclusion of reason. It would be easy to put the 
hypothesis into language that would sound more transcen­
dental. But we prefer to look the thing in the face, instead 
of leaving it in the clouds. 

That we do not err in pronouncing these the natural con­
clusions of, reason, is shown by the fact that the systems 
of many deists, ancient and modern, of pantheists and mate­
rialists of different schools, all follow, alike, the course of 
pure reason pointed out, as regards the continuous line of 
development from the first act or cause, or through inhe­
rent powers. Plato's theory is essentially of this kind, if 
taken in its true spirit. 
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After vaulting to such a height in philosophy, it is very 
easy to slip out" the beginning," and substitute an infinite 
series of natures; and the Deity also, unless the theory re­
quires a duality of powers to continue the line. The hu­
man mind, by its very velocity, under the influence of such 
aspiring views, almost inevitably passes the bound, and 
makes matter and nature eternal, and either one eternal 
nature-individual, or a succession endlessly continued. 

We arrive, by this process, at a nature-theory in precise 
harmony with known individuality, perfect and magnificent, 
and as simple as A, B, C. Its special character would vary 
with the idea of the Creator to which reason would ascend, 
and might be theistic, pantheistic, or atheistic, and of seve­
ral varieties under each. 

The" World-Problem," or "Six Days" theory, although 
adopting the notion of a free individuality, as has been 
shown, does not carry it out consistently. It admits of su­
pernatural revivings, and then decays, and also blunderings; 
but, contrary to the dictates of pure reason, it makes out six 
revivings, and six decays or periods of repose. Individual­
ity on the earth has it!; epochs; but they are epochs of con­
tinued progress without intermediate repose, as well as 
without Divine intervention. The nearest approximation to 
repose, is in the chrysalis interval in the butterfly. But this 
is more apparent than real, as the changes are going on 
within, preparing for the next stage of the animal; and it is 
merely a temporary condition in the course of the develop­
ment. There is, therefore, no basis in reason for such a no­
tion of six alternate decays and revivings. The theory is 
Plato's less inconsistent theory, adapted to the six days of 
Moses. 

The theory goes so far, however, in the Platonic direc­
tion, besides adopting" immaterial entities," as to deny that 
" the beginning," in Moses, .means the beginning of mate­
rial existence, and to suggest that there may have been, "in 
time," before the beginning, "many other inceptive epochs 
in the great spiritual and material works of God." It also 
holds that the heavens and the earth existed as such pre-
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vious to the same" beginning;" and that light was in the 
universe, long before the" first day," in which God said: 
" Let light be;" on which point it brings forward much ar­
gument. The author holds that matter, at some time, had 
a beginning in the act of a Creator, and that each inceptive 
epoch was begun by a direct act of the Deity. He claims 
that his theory of nature, and of "immaterial entities," is in 
Moses and other parts of the Bible. Upon this, we shall 
soon remark. It is plain that it does not stand the test of 
" pure reason." 

The hypothetical assumption, in this philosophy, is the 
idea of this kind of free, independent individuality. Reason, 
looking at the "honest, open face," and proudly within it­
self, here takes its venturous leap from this earth of rocks, 
plants, and animals. And now, to ascertain the precise 
point from which t~ leap is taken, we may look from the 
" fair, outspeaking face," to the more truthfully outspeaking 
depths. 

The great result of science may be mentioned in a word. 
It has learned that, in the earth's history, there has been a 
progress according to a reguJar system, harmonious in its 
parts and successions; and that the same natural causes 
acted through the past as are now at work. This much 
it has learned. As to methods of first origin, whether of mat­
ter or life, or specific forms of life, it knows nothing, and 
proclaims its ignorance; it only prescribes some limits to 
speculation. The plan of progress which it develops, it 
may show to be the appointment of an Infinite Mind. But 
with regard to the origin of an animal or a plant, it can only 
say, physical forces of the existing world did not create it: 
God made it. Between the Creator and these creations, 
lies a field over which science has run no paths and made 
no plotting; and here, pure reason has space for her ~azy 
excursions. 

Science is guided by facts and analogies; and the only 
analogy afforded, with reference to s~ch creations, is the sin­
gle one that they have come forth according to law; whence 
the argument, that, since the inorganic world has been 
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evolved through appointed forces acting as natural causes, 
therefore the system of life, which is according to law in its 
progress, has so come forth. But science discovers, even in 
the arrangements of t~e inorganic worJd, in its surface­
featores and other appointments, a reference, as we have 
observed, to its becoming the residence of mind; and for 
this, and much besides, it has no secondary cause to suggest. 
It therefore takes no advantage from the simple analogy 
pointed out; for it is aware that, whether made through 
natural causes or not, there would in either case be law, and 
refers all to Infinite Power or Intelligence. And here it 
must rest, with those who would not build a Babel. Science 
thus acknowledges its limit. 

Moreover,. in the very outset, we are met by the absence, 
'in the world or universe, of anything like that systematic 
organization that belongs to a true organized individual. 
We see an agglomeration, only, of various kinds of dead 
and growing things, and we meet with no transitions that 
favor the view. The earth, after all our searching, shows us 
only physical for('.es, that cannot rise into vital; and vital, 
that cannot change to intellectual or mora'l, and affords no 
analogies of structure that authorize our making, of the ag­
glomeration of combined worlds, an indivi4uality developed, 
in all its parts, by inherent powers. 

The law of progress, and the laws or relations among 
created things within the reach of study, not the mode of 
first origin, constitute the true object of scientific research 
and reasoning. What, now, are some of the teachings of 
nature, on these subjects, teachings addressed to pure rea-
80n, and by reason to be digested. 

1. The earth and the universe one in histOf"!/. The earth 
is one among a number of satellites of the SUD, all of which 
satellites would make a sphere only 1-630th the size (or 
1-700th the mass) of the sun. It is one of the smaller of 
these satellites, being about 1-1,400,OOOth the size (or 
l,300,OOOth the mass) of the central orb, which it obedient­
ly attends. The sun, moreover, is one sphere in a vast sys­
tem, involved with that system in all its movements in 
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space, and in its laws of gravitation, of light, of heat ; that 
is, in the very essence or fundamental qualities of existences. 
We naturally conclude, therefore, not only that the earth is 
subordinate to the sun, and also to the universe, but that it 
was not created first, any more than the hand before the body 
of which it is a part. The point of the argument here used, 
is not in the inferior size of the earth, but its dependent rela­
tions to the system of the universe; and science could not, 
without defying the laws of mind, come to any other con­
clusion. From this result ftow the important principles: 

(1) The fact of progress, in the history of the earth, implies 
concurrent progress in every other part of the universe. 

(2) The general law of progress for the earth, is in analogy 
with the general law of progress for every other part of the 
universe. 

(3) The condition of matter, in the earth's beginning, was 
essentially the condition in the beginning of other parts of 
the universe. 

These conclusions make the earth's history a type, in a 
general way, for other worlds and the universe. We know 
that a single animal, as regards its more fundamental laws 
of development, is a type for all species of the animal king­
dom: the law for one, is the law for all; 80 of one plant, 
for all plants; and so, we say, of one world for all worlds. 
This holds true, not for details, but only for the general 
principles of progress. 

The power of appreciating such conclusions, will depend 
on the apprehension of the unity of God's works - their 
oneness in forces, in laws, in plan,_ thought, and end. The 
earth, although a small sphere in space, embodies the forces 
that fill immensity; and deciphering its readings, gives the 
key to a universal history, which it may take an eternity to 
unfold. , 

2. Correspondence between tie progr-el8 of creation aad tAe 
law of gem.-development - eM general before tAe 6pecial. 
We have explained this subject (following Professor Guyot's 
views) in our first Article, and shown that the correspondence 
extends not only to the inorganic earth, but also to the pro-
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gless of life. There are many details that might be given, 
which would add to the evidence; but we \\rill not stop. 

Reaching back in this line of history through geology, 
from the present era of finished continents to periods or ages 
of less and less extent of land, greater and greater sim. 
plicity of features, and more and more universal oceans, 
we come, in the remote' past, to a state of general igneous 
fluidity, a chaos of earth. As the heavens and earth must 
have had a common history, this line seems to point still 
farther back, to an era of worlds combined in a more univer· 
sal chaos, when Nature was all one formless deep. This 
suggestion relates merely to mode of progress in the line of 
physical causes, and does no violence to any known principles 
in nature or reason. But with even so good an analogi· 
cal foundation, science can give the hypothesis no place, 
without observations carried on through the heavens and 
earth, that add strongly to the presumption in its favor. 
These researches are going on; and certain laws, already 
ascertained as to the forms, densities, distances, and veloci­
ties of the spheres in our planetary system, correspond so 
well with what would have been true in case of such an evo· 
lution from a universe chaos or deep, that the tendency is 
towards a belief in the nebular hypothesis, rather than 
against it; and this is the most that can now be said. 

3. Correspondence between tke progress of creation, and tIle 
epochs of progress in germ-deve[qpment. We here, again, fol· 
low Professor Guyot. The germ of a living being, in its first 
state, exists, but is inert. Then development, at a moment 
of vivification, begins. We repeat the three epochs: First, 
the elimination of cells, preparing material for the organism; 
second, the evolution of the organism; third, the final perfect. 
ing of the being and the production of the new germ. There 
is thus a first work, a second, and then a third of double­
nature, the last part the seed of the future. This is to be reo 
garded as an exhibition of a philosophical principle, that 
must be true in all development, and it is essentially recog. 
nized in different systems of philosophy. There is, in every 
case of development, an organism, or some organized result-

61· 
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ant, to be produced, and from this, the germ is to come. 
The first epoch mut, therefore, be that of the preparing of 
material for the commencing evolution ; after this, should 
come the forming of the structure ; and then, the comple­
tion within, and the new production bearing on the future. 
It is not a system of progress established simply for the 
germ : it is the grand principle of all progre88, as Professor 
Guyot urges, whether for embryology, geology, or human 
history. 

Professor Guyot accordingly observes that the earth's in­
organic history has three epochs, corresponding in value to 
the three here mentioned. The first, he reckons from the 
lighting up of chaos; the second, was the evolution of the 
U1 elSe or its system of spheres; and the last was charac­
terized in the special case of our planet, by, 1st, the comple­
tion of the inorganic history of the earth, and 2<1, the creation 
of the new principle, life (expressed in vegetation) - this the 
element of progress in the second era of creation; thus mak­
ing a double work for this third epoch (as so made by Moses).1 

. The three days of the organic history have a similar rela.­
tion; and in the lut of the t~ee, in addition to the comple­
tion of the kingdoms of life, man wu created with a 8Oul­
again a double work for the third epoch, and the soul the germ 
of the future, or the element whose progress makes the biB­
tory of t.he following period in time. I 

Creation has thus its two triads of epochs, 8.8 it hu its 

1 On the third day, there WAS jirtlt the appearing of' the dry land, as a result 
of tbe inorganic progress; and tben tet:orul tbe creation of vegetation. The eep­
aration of the dry land and waters, as Prof. Guyot observcs, was the last grand 
principle brought Ollt in the inorganic hi8tory, the change afterward, only carry­
ing it forward to its completion. This is precisely parallel with the facts re­
specting vpgetation. The great idea of vegetable life 11'88 expressed in the flnt 
creation of a plant, although that plant 11'88 bnt a sea-weed; the snbseqnent 
epochs witnes8ed tbe progress oftbe vegetable kingdom by creations sncccsail'ely 
higher in grade, but with nothing essentially new in idea. 

I We refer the reader to our first Article for other (lisclWions on the parallel­
isms and peculiarities of the inorgaQic and organic eras. The fact i8 there 
pointed out tbat Lighlleade off each era, the jim, light oosml('.al, the ucolld, light 
to thc eanh for its days and seasons and the special necessities of organic pro­
gress. It is also observed that the third day of each era (the third and sixth) 
had two creal ions, the HCOnd of the two bearing on the futlln. 
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two divisions, the inorganic and the organic, making in all 
six. -To these follows a ,eventh, the day of God's rest and 
man's redemption j and parallel with this, as Professor 
Guyot and Hugh Miller have brought out, redemption is the 
special intent of man's seventh day of rest.1 

Thus comes the number seven. The" World-Problem" 
dwells at BODle length on this number, speaking of it as" a 
dual of trinity COff,ft,ected by unity," while it should have said 
a dual of trinity followed by unity,-this unity being the 
time of eu.oceeding history. 

We leave the subject for further development by Professor 
Guyot, who, we rejoice to know, will before long publish his 
views. We are sure that his work will be read with deep 
interest, and an admiraoon of the man as well as his phi­
losophy, even by those who may not adopt all his con-
clusions. . 

4. Nuiture, or tie ..werle, finite ira $pace. The fixed and 
finite numbers and proportions, as to weight, volume, and 
all molecular actions and conditions, have been spoken of as 
proofs of the adaptedness of nature to finite mind. There 
are no infurlte blendings between elements, and none be­
tween species j so that both the inorganic and organic 
departments of nature consist of specific individualities of 
determinate value or characteristics. We have thence an 
analogy proving finiteness in the ultimate constitution of 
matter; that is, that matter consists of finite molecules or 
particles, - a fact which also may be otherwise proved. 
Ascending to a view of the universe, we may infer with 
equally good reason, that is, from finiteness in other char-

1 Some minds would Booner pronounce the harmonies in the Mosaic account 
aeelden&al. than admit any true philosophy there. But with H. they are most 
impreseiTe eTidence of the diTlnity of the chapter. With enry perusal of the 
sacred ll&l'I'&tiTe. we feel more deeply the truth. that only He who created ~ould 
haTe written the history; the wisdom of the works is the wisdom of the word. 
The Inorganic. the organic. and the spiritual. were the three grand 8teps in crea· 
don i and the Bible &eeount maltes three day. for each of me first two. and the 
present time for the last. Its aeeordance with the true formula of progress, as 
Prof. Guyot calls it. can be no accident. There is no more reason for attributing 
its order of announcements to "chance" or man's uuaided thought, than the 
Illeeeuion in creation itlel£ Admi& allch a notion and YOIl proTe the ehapter 
a myth. 

Digitized by Coogle 



/ iii. 

480 Science and the Bible. [JULY, 

acteristics, and its oneness of origination and histori­
cal progress, that tile univerle iI finite in ill space-limits. 
What there may be, in space, beyond our finite universe­
what" mansions," or systems, it is beyond philosophy to say, 
or the ,finite mind to know, before it passes the bounds of 
its present existence. 

6, Nature finite in time : tke fact of ker begiMing and he,. 
final decay. Since we can fix, through geology, a beginning 
to the era of man, and so also can trace all the units of earth 
- its species of plants and animals - back to a. time when 
they first appeared, the time of their creation; and beyond 
thill, can make out a progress in the earth's past, correspond­
ing to the general law or formula of progress illustrated in 
the development of a germ, we have conclusive evidence 
that there was a time when the earth's progress began; and 
therefore, since the earth's progress is the type of progress 
through space, as argued above, the tmivet'le had a begiMing. 

We have to admit that what is created cannot be infinite, 
for infinitude is an attribute only of the Creator; and if we 
make the universe infinite, either in space or in time, we 
necessarily sink into pantheism or atheism. Hence in prov­
ing the universe finite in space and a unit in origination, we 
go far towards proving the fact of its creation by an inde­
pendent Being or Creator. 

Going back in the earth's history, we pass through eras of 
greater and greater heat, to a time of complete igneous 
fluidity, when the earth was, itself, a sun. The moon also 
affords evidence of having cooled in a similar way. From 
the laws of light, its direct connection with heat, as well· 
when produced by electricity as in other cases, we know 
that the spheres in space, shining by their own light, are also 
SUDS, having a high temperature. The history of the earth 
from chaos, and these other facts, thus indicate that the pro­
gress of the universe, in its history, has been a progress from 
a state of intenser heat than the present; and that a dimi­
nution of heat, or cooling, has been going on from the first. 
This is so, whether the nebular hypothesis be true or not, 
but to a much greater extreme if true. 
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Intense light is dependent on, or connected with, a state of 
extremely rapid vibration of molecular force. The condition, 
in earlier time, may therefore be expressed by reference to 
molecular activity, as one of itsintensest action. Light, of 
course, as we ordinarily understand it, is.a subjectiv~ exist­
ence, our eyes being so made as to perceive, through their 
sensibility to certain rates of vibration; that is, to those rates 
that observation has found to pertain to light of different 
colors; and the special rates for our earth (for there may be 
different rates on other spheres) were ordained in the crea­
tion of eyes among animals. By characterizing the period in 
terms of the vibrations, we avoid any reference to seeing eyes. 

Now this process of cooling, to whicb we have alluded, 
was unavoidable with the existing laws of matter, unless all 
space were so filled with heated matter that there could be 
no cooler space into which to radiate it, - a condition that 
would have admitted no change, and therefore no progress. 
But with one or more finite heated bodies in colder space, 
and space perhaps not absolutely empty, there is, in this re­
spect, the duality essential to development. A gradual re­
frigeration would be involved in the very existence of those 
bodies. through progressing time, preparing the way, in its 
earlier states, for new creations; and, in its later, leading on 
towards a decay of all things. For, since cooling must be 
still in progress, it is natural to infer that the suns are getting 
colder, though imperceptibly so, and must end, as has been 
urged by some writers, in becoming quite cold. Like all else 
that is finite, therefore, the end of the universe is apparently 
indicated in its early history. A cold sun would be death to 
all that lives in our planetary system; and a cold universe, 
a dark, lifeless nature. We may know too little of the truth, 
to pronounce this the actual mode of final decay in nature; 
still we have reason to conclude, from the finiteness in this 
and other qualities, and the fact of a beginning, that the uni­
verse is finite in time in the future, as well as the past. 

6. Partial decay. attending the COUf'.e of pt'ogrell. In all 
growth, there is attending decay. The animal body is in 
incessant movement, growing and dying, in all its history. 
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Besides this continuous flow, there is also, in growth, an 
adaptation to new conditions of existence, involving cer­
tain changes of structure. So the earth, in its' geological 
progress, passed through changes of climate from hot to cold, 
and changes in the waters and land ; and these involved a 
passing away of the old species of plants and animals, as 
the new conditions came on. We have abundantly illus­
trated this, in our first Article, where it is shown that destruc­
tions of life followed destructions; creations, creations; 
and thus the earth was in incessant change. l 

Speculating on such decays in nature, the mind rather 
naturally thinks of some deterioration in vital force. But 
in fact, these so-named decays (really destructions) were 
largely due to changes of level in the earth's crust, a raising 
of the sea-bottom out of the water, over regions of conti­
nental extent, or even larger surface, destroying all sea-life, 
and a sinking, obliterating land-life. This old-fashioned 
cause of destruction is yet at work, though more limited in 
its effects, destroying individuals rather than species. Igne­
ous action was another efficient cause; and this cause also 
still acts, in a weaker way. Besides these, the change of cli­
mate in progress through past ages, operated; buiJ.not so 
much in causing the extinction of species as of tribes, by 
bringing about conditions which were not favorable to any 
new creations of species under certain of the old tribes fit­
ted only for earlier time and circumstances. It may also be, 
that species have died out from exhaustion of vital force, 
independent of such physical changes; but of this we have 
no evidence. Moreover, this would not be preciselyaccord­
ant with the analogies of animal life. For in an animal the 
decays attending growth are connected with the general pro­
gress of the organism, and are not due to independent finite­
ness in the parts themselves. 

1 Twenty or more sweeping destructions oC(:urred (besides other partial ones) 
on this continent after the Ilppearance of animal life (that is, through or during 
&he lith and 6th days of Genesis, and mostly the lith), and a larger number in 
Europe. The catastrophe after the coal period in Nonh America corresponds 
to the middle of the fifth day. The World-Problem has a remark abollt thit 
catastrophe, which is based on a misundentanding of the facti. 
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7. Nature', 2YPe,. This subject has been explained by 
us, but may have here some additional elucidation. 

In the progress of the creation of the animal tribes, as 
well as plants, there could have been no system or order, un­
less the kingdoms of life had been constructed according to 
predetermined plans of structure. Such plans there were, 
as has been stated, and they are called type,. We speak of 
quadrupeds, birds, reptiles, and fishes, as formed on the Ver­
tebrate type, since a single plan, the vertebrate, is at the ba­
sis of the whole. So fishes were made on the fish-type, one 
subordinate to the vertebrate. These types are presented to 
us for study in species. A common plan of structure may 
be, in a similar way, at the basis of a number of related ma­
chines (say printing presses), which were made one aft.er 
another for different purposes, by modifications of a general 
idea; and each such machine would be an example under 
the type. We m~y say that such a machine, once thought out, 
existed before it was made, as an idea in the mind of the ma­
ker; and if the series could have been foreseen, the whole se­
ries might thus have had an ideal existence. An idea of the 
type, or general plan, would involve certain constants as the 
type-basis: and upon these, a number of systems of varia­
bles ; that is, plans of variations in the parts, as to their rela­
tive size, form, ett:. A type without variables in its parts, 
would have but one species ; and with variables, the species 
might be indefinite in number. 

In nature, every part of a living structure is, to some ex­
tent, a variable, although some parts are far more so than 
others. In the Fish-type (which, in its elemental idea, com­
prises a series of vertebrm, with a brain at the head-extremity, 
a spinal cord along the body in a bone-sheathed cavity above 
the vertebrm, a ventral cavity beneath, and respiration bran­
chial or by gills), the form and number of the vertebrm may 
vary, the amount of stony material they contain, the length 
of the processes and the ribs ; and so also the bones of the 
head, the fins, skin, scales, muscles, etc. Moreover, all 
things are so exactly balanced in an animal species, that is, 
so harmonious, that a small change in the form of the ver-

Digitized by Coogle 



484 SciefICe and the Bihk. [JULY, 

iebne, for example, involves some modification in every 
other part or organ of the species, and such a one as is re­
quired to keep up the just relations of the structure. 

H there were any method of expressing the type and its 
systems of variables in:mathematical terms, we might give it 
a definite mathematical expression. We might next think 
of the force corresponding to the type, or equivalent to cre­
ating the fish-type, as a particle of some specific size, - and 
as germs are spheres, we might ,as well give it a spheri­
cal form, in our conception, as any other; - for this 
thought is within the range of idealizing mind, although 
facts oppose this notion of the fish-class or any other com­
ing from a single positing of force; and although, too, we 
have nothing sustaining this conception of creative force. 
But, this done, the mind still cannot conceive of the type­
structure as an entity in space, as it cannot have a distinct 
and permanent conception of a variable image, although it 
should know the law of its variables. 

We allude to this point, not from its bearing on the ques­
tion between Nominalism and Realism, but to illustrate the 
subject of types; and for this end, we add another example. 

Suppose we have, as the type, a star; the stellate form, k" one constant; symmetry between ~e two 
halves (either side of line a ,.), a second con-

~ stant; the star, five-rayed, a thi,.d constant. 
o i This symmetry requires that, however a, h, 

i and d vary, in all cases b = c, and d = e ; 
4 J and also for the angles, however they vary, 

that a 0 h = a 0 c, bod = c 0 e, and do,. = eo,.. Now 
suppose a system of variables, on this idea: Pirst, the star, 
being equal-rayed and equiangular, let there be an equal va­
riation of length in all the rays alike. This is one system of 
variables. 2. Let there be a symmetrical variation in length, 
but not an equal variation for all the rays (a, h, d differing, 
but b = c, and d = e). 3. Let the angles between the rays 
vary, still retaining the symmetry. In nature, this third sys­
tem of variables would, as a necessary requirement of har­
mony, accompany the second. 
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We have then, by these methods, the rays and the angles 
varying through a multitude of forms and sizes according to 
mathematical law, for we suppose it a result of a process of 
evolution, the type-idea being a five-rayed symmetrical star 
of no particular size, form, or angles. This is a simple case 
of variation on a type-structure; and it will be a convenient 
practice to attempt to conceive of the type-structure in the 
midst of its variabilities. 

4. Let the rays vary in breadth as well as 'length, and 
equally or unequally (though always symmetrically, as ex­
plained), through linear, oval, lanceolate, triangular, and 
other shapes, and according to a law for each; again, 
o. let the rays vary in thickness, equally or unequally, 
through cylindrical, prismatic, lamellar, triangular, and many 
other forms. And while the rays thus have breadth and 
thickness, the centre will have the same, and may vary in 
form; be flat, conical, ovoidal, etc. : or the rays may disap­
pear altogether, and the form change to a simple disk, or, 
by lengthening upward, into a conoid, ovoid, spheroid, or 
a long cylindrical shape, etc. The ccm.stant is here the same 
ideal star as at first, but with the addition of breadth 
and thickness. 

6. Let the rays of the star (of 0) vary in their mark­
ingsor ornament,·and be few or many branched ; 7. be hol­
low within, under various conditions; 8. vary in texture, 
between stony and fleshy; and also in color. 

9. Let the stony material be in pieces put together like 
beads, in order to make the rays; or the surface be made of 
.plates fitted together, or of grains of various forms;- or let 
the fleshy material be thick and opaque, or clear like jelly, 
the rays short and simple, or long and fringed; let the sur­
face be smooth or covered, with spines; and let all these'va­
riations take place according to a perfect system of evolU­
tion and harmony. 

10. Let now the star-type (o.f 4, 0, 6, 7, 8, 9) be an ani. 
mal: this adds to the constants of the type the funda­
mental qualities of animality, vi~. sensation, growth by food 
taken and digested within, reproduction by germs througb 

V OL. XIV. No. l>5. 42 
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sexual relations, and a superior surface differing from an in­
ferior in its functions and forms. It adds to the above vari­
ables (as to form, texture, structure, color, kind of symmetry) 
many new variables: as, to a mouth, whether with teeth or 
with none, etc.; as to the form of the teeth and their modes 
of movement, etc.; as to the stomach and its appendages, and 
all their variations; as to the liver (if any) and its variations; 
as to the system of reproduction; as to means of move­
ment, taking food, etc.; as to senses, or none, etc. 

11. Let, again, the number of rays, instead of five, be a 
multiple of five ; or let it be four, or a multiple of four; or 
six, or a multiple of six; or let the number be indefi­
nite. 

12. Let the radiate structure be not strictly the rays of 
one or more mathematical planes, but of a spiral approxi­
mately circular, and this, like the above, a result of system­
atic evolution - a fact of all apparent circles in plants and 
animals. 

We have passed these steps in review, in order to give 
some idea of the Radiate type in the animal kingdom, the 
simplest of its four grand divisions or sub-kingdoms. With 
mere animality in its lowest forms, and no senses but touch 
and sight (the latter usually wanting, and at the best imper­
fect), the type-idea includes a radiate arrangement of the 
organs externally and internally, and a symmetry between 
the two halves either side of the medial line. These are the 
constants, and the true basis of our notion of the type. It is 
to be observed, again, that these constants are not constants 
as to form, proportions, size, color, or texture, those qualities 
which are necessary, at least in part, in all mental images. 
There are limits to each system of variation; and, in this re­
spect, the variables become constants, but in no other. 
Again, it should be borne in mind, that all the variations 
are so harmonized, that a change in one part involves others 
throughout a structure. From the abstract notion of the 
type, the mind obtains a conception of the whole system 
under it, as far as it can, by flashing along the systems of 
variables; and whenever it rests for an instant, it has lit on 
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some special example or species under th; type. An idea 
of a certain amount of force equivalent to creating the sub­
kingdom Radiata, if we could give it size or quality as com­
pared with the same for the other sub-kingdoms, would not 
be a conception of the type-structure. Moreover, as we 
have said, all such notions of force are empty of knowledge, 
being without a foundation in reason or nature.1 

Under the type Radiata, there'are three grand subdivisions: 
POLYPS, MEDUS..B, and ECHINODERMS; and these have, each, 
their subordinate groups; and these, again, others, and so on. 
Now the type of one of the subdivisions, is the type for the 
Radiata with the addition of certain other constants, these 
other constants, for the highest range of subdivisions, being 
constants as to some of the more fundamental qualities of 
structure.' And so one system of constants is added after 

I We have shown that there is no foundation for such an idea in geological 
!'acts. There is no evidence that any gronp of species was ever made through one 
process of development (soo OUf first Article, Bib. Sac., Jan.ISS6, pp. 122-127). 
Many of tbe variollS genera of Ilnimals have had their species distributed over 
SCTeral geological ages, each period having a new set of species, but all consti­
tUling the one genus. The genus Lingula, as has been remarked, began with 
two or more species in the earliest period of animal life, and has been continued, 
by a succession of new species, through all periods since, to the existing era. 
The animal kingdom has thus been brought forward by its new creations, partly 
through new genera and tribes replacing the old and extinct, and partly through 
the perpetuation of the·old groups in new species. We must admit that there 
was somehow force used by the Creator in creation; and this is the end of knowl­
edge, and should be the end of speculation. 

I We mention some of the characteristics of these three snbdivisions :­
POLYPS. A simple stomach and large ventral cavity, without ramifications; 

the circulating finid, consisting of chyme (the first result of digestion) and water 
from outside j form, like a fiower, the mouth being at the centre of a disk which 
is bordered by tentacles; in the normal state, the month, extrcmity npward, the 
polyp being attached to its support by the opposite extremity; texture ficshy, 
someames aecreting coral internally. 

MBDU .... (Snn Fishes, Jell,. Fis~es ).-A stomach with radiating ramifications 
for the distribntion of the circn1ating fiuid, which consists of chyme and water; 
rorm usually a convex disk, concave 1>elow in the normal stlltc, swimming with 
the month downward; texture usually nearly transparent, looking like jelly. 

EcmlfoDBlUI8 (include Star-Fishes, Sea-Eggs).-A stomach with radiating 
ramifications j chyme changed to chyle before passing to thia system for circu­
lation; also a distinct system of vessels for water circulation j mouth at the cen­
tre below j exterior of the animal nsuall,. made of calcareous (stony) plates or 
grains, and often covered with spines, - the name Echinoderma referring to this 
&let. 
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another, for eacli subdivision, i e. the C/&I, order, tribe, 
family, gewus. And even for species, which constitute the last 
grade and include individuals, there may be still some vari­
ables as to the .less essential qualities of size, proportion, 
color, and other external peculiarities, and upon these varia­
bles the varieties, under species, depend. We might con­
tinue these illustrations; but this is not the place for further 
detail. 

This subject derives additional elucidation from the na­
ture and development of genns. The whole structure and 
history of an animal is involved in the characteristics of the 
invisible genn-cellule. It is the material entity that repre­
sents the species; and which, once made, if in the circum­
stances fitted for development, will produce the perfect be­
ing to the finish of every organ. This it accomplishes 
through its inherent powers and their extrinsic relations, by 
bringing matter around it into its own state, and going on, 
rising or expanding in its scale of productions, according to 
a serial order, unto the final result. 

The characteristics of a species are, therefore, not merely 
the qualities of this resultant, but the characteristics of a se­
rial line of developments from the germ to the complete in­
dividual, which has, all along its course, for each species, 
some characteristic differences. We have no proper com­
prehension of the animal until we understand this series 
in its history, and the law of the series, through all the vari­
ables that partake. in the progress. The law of the series 
may be supposed to admit of mathematical expression, 
though incomprehensible to minds on the earth. 

These genn-cellules consist of the elements, carbon, oxy­
gen, hydrogen, nitrogen, with a little sulphur and phospho­
rus, all of which are present in both the waters and the earth. 
To make one of these infinitesimal germs would require, 
then, the union of these elements, through some. external 
power (for as inorganic material they have no tendency, of 
themselves, to unite into such compounds as constitute the 
germ), which power should also, either in the constitution 
or otherwise, unfix the line of serial development, that is, the 
sub-kingdom, class, order, tribe, family, genus, and species, to 
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which it pertains. If the power of such a germ may be ex­
pressed by a mathematical number, the mind might give 
the number a lodgement, and compare it with other numbers. 
It might conceive of the proportions of the elements com­
bined, if this were known. But a conception of the germ in its 
potentiality is, after all this, an idea that as much demands 
time for its development, as the evolution of the germ itself. 

Through the various grades of types that rise one above 
another, in unity of law and subordination, and the parallel 
unity in the germ, we gain some apprehension of the abso­
lute perfection of system in the kingdoms of life. As we 
comprehend a species by understanding all its phases in its 
eerialline of developments and their law, so we have a com­
plete idea of the animal kingdom, not from existing species, 
but from bringing to view the succession of tribes and fami· 
lies along the line of history. 

In attempting to conceive of the relations among the com­
prehensive types and those subordinate, we should not bring 
to mind a system of ramifications, as if the animal kingdom 
were like a tree with its great and small branches and 
branchlets-although this is a common notion; the compari­
son to a universe of systems in space is far more exact. The 
animal kingdom is a vast all-comprehensive system. The 
vertebrate sub-kingdom constitutes one of four grand sys­
tems within it; the fish, bird, reptile, and mammal divisions, 
are other subordinate systems or clusters of groups. Then 
the fulh-type embraces its several subordinate systems; and 
these, etill others, more subordinate. Thus there are sys­
tems within systems, in as perfect harmony as the systems 
within systems of the universe. And the terms in classifica­
tion (genus, family, tribe, order, class, and so on), when cor· 
rectly used, correspond to systems of greater and greater 
oomprehensivene88. Each system is e88entially distinct from 
the others of like grade, though approximating to adjoining 
or affiliant systems by their borders, or through aberrant and 
usually inferior species. There are serial lines of species ~ 
nature and parallelisms among groups, but they are subor­
dinate to this grand plan. 
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8. What was put into the earth and waters, in the act of cre· 
ation? Science does not answer this question. It only 
says, that the germ-cellule is the simplest condition of the 
animal, and that if the germs were made in the waters or 
earth, that is, if the elements there present were, by any 
power, brought into the new state of combination they have 
in the germs, and vitalized, and at the same time they were 
so surrounded that they could develop, they would grow 
and thus contribute to the peopling of the earth. The sur· 
rounding circumstances necessary for development, are for 
the hen, just such as attend the germ-cellule in the egg, that 
is, the presence of albumen and other ingredients which con· 
tribute to the growth of the embryo. Had such ova been 
created of elements in the waters, it would have been true 
that" the waters brought forth ;" if of elements in the earth, 
as truly," the earth brought forth" (see Genesis, ch. i.). We 
only know tbis, - that the power of creation was exerted ; 
and if germs preceded the perfect animals, then, of course, it 
was exerted in making the germs. 

We repeat that we have no evidence that a group of ani· 
mals has, in any case, been made from a single positing of 
force. Science has discovered no method of looking be­
yond the material entities to the" immaterial." It claims 
not to fathom the Eternal Mind. It leaves it for "pure 
reason" to dutter, clap its wings, and look the sun in the 
face, if it can. 

9. Nature', Unity. This subject has been, more than once, 
alluded to in the course of our Arlicles. We here pass it in 
brief review. 

The unity of nature is declared-
1. In the universality of the laws of molecular forces: one 

law binding the universe together in harmonious movements; 
the same light passing from star to star, in recognition of 
their one brotherhood; the same heat coming from the 
heavens that rises from the earth's depths or is struck out of 
Iter rocks; the same elements and laws of combination in 
the wandering meteorites as in our own sphere. 

2. In the harmony among all molecular forces: magnet-
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ism, electricity, galvanism, being but different conditions or 
modes of action of one power; and this one power probably 
the same with the universal chemical attraction; and this 
attraction so intimately related to cohesion, that the laws of 
crystallization are a fertile source of knowledge as to chem­
ical composition; while heat and light appear to be but at­
tendant effects of molecular activity, and have many analo­
gous laws. 

Electricity (or galvanism) and chemical attraction are so 
closely related (if the former be not a mode of action of the 
latter), that the decomposing action of the galvanic current 
on different substances is exactly proportioned to the com­
bining equivalents of the elements. The combining equiva­
lents, for example, of hydrogen, oxygen, chlorine, lead, are: 
1: 8: 35t: 103'7. (That is, oxygen and hydrogen unite, in 
the proportions 1 : 8, and 1: 16 (==1 : 2 X 8); chlorine and 
hydrogen, in the proportion 1 : 36t; chlorine and oxygen, in 
the proportions, 3tij- : 8, 36t: 24 (== 36t : 3 X 8), 36t: 32, 
(== 3tij- : 4 X 8); chlorine and lead, in the proportions, 35t : 
103'7, and so for other elements). Now, 1 of hydrogen 
with 8 of oxygen == water == 9; 30i of chlorine and 103·7 
of lead == 139'2. A current decomposing 9 parts, by weight, 
of water, will decompose 139'2 of chlorid of lead; and also, 
the decomposition of 9 parts of water develops an electric 
current just equivalent to decomposing 139-2 parts of chlo­
rid of lead. Again, the combining weights of the elements, 
and their degrees of specific heat, have an inverse relation; 
or, in other words, equivalent parts have the same specific 
heat, or some simple ratio; as, 1 : 2, 2: 3. Heat, more­
over, is equivalent to a certain amount of mechanical force ; 
so that heat and work have a definite relation, there being a 
loss of heat in steam, for example, precisely proportioned to 
the amount of work done. This, as well as the fact that 
change of size, by contraction or expansion, is a precise 
measure of change of temperature, brings heat and attrac­
tion into one category. 

Thus the molecular forces, or so-called "imponderables," 
seem, to science, to be falling under one general law, or a 
single duality of force. 
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3. In the fundamental laws of structure, growth, and re­
production, common to all living species, vegetable and ani­
mal- this unity being seen in the universal law of repro­
duction from germs through sexual relations, the male and 
female functions being as distinct in plants as animals; in 
celules as the constituent element of organic structures; in 
the growth by means of arrangements for of circulation, 
respiration, digestion, secretion. 

4. In the unity of system in each of the great king­
doms of life, the vegetable and animal. 

D. In the cyclical relation of the vegetable and animal 
kingdoms, binding the two together into a single mutually­
compensating system, the one a counterparl of the other, 
and both blending in with the laws of inorganic matter. 

6. In the adaptation of nature and finite mind to one an­
other,- nature's numbers and harmonies being pl~urable 
to the human soul, and all her beauty, wealth, and strength 
cal~ulated to promote man's development. 

7. Historically, in the parallel laws of development for the 
germ, the vegetable and animal kingdoms (looking at them 
through geological history), the eartb, and-may we not say 
-the universe. 

In consequence of this unity, the physics of the UDiverse, 
even to the profoundest laws, are involved in a drop of wa­
ter, and the grandeur of nature is dependent on the quali­
ties of molecules. It is for this reason that man learns more 
of nature's secreta from her infinitesimals than from her 
large masses. Going to these minims for knowledge, is go­
ing our farthest towards the source of nature's energies. 

10. Natu,.e the work of l"finite MifUl, tMUl ill great etad t4e 
fIUrluring of finite mind. By proving that the inorganic and 
organic went on their systematic courses of progress to­
gether, through long ages of the earth's history, and that 
both reached their climax in the .Age of Man, science· makes 
the existence of mind not only a fact, but a prophesied fact; 
and not a prophesied fact merely, but an end towards which 
the past was tending, precisely as much so as the body, by 
development, for the uses of the soul. He who knows how 
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to interpret the arrangement of the lands and waters of the 
earth, and the reliefs of the continents, as well as the fitting 
up of the earth with its veins, ore-beds, and strata, sees 
that every mark and point has been ordered by Infinite Mind 
for the development of finite mind; and that the human face 
is not better suited for the outflow of the spirit within, than 
the earth's appointments for man's education as an intellec­
tual and moral being. Indeed, man's virtues, vices, and va­
rious emotions, high and low, are, to a great extent, pour­
trayed in nature, so that if, in his early development or af­
terward, he needed to speak of a moral quality or feeling, 
there was some animal that was its seeming personification, 
to act out and give permanency to the mind's impressions, 
and so aid him in extending his language over abstract 
thought, and increasing his knowledge of himself. The 
world of plants also is full of sentiments, and nature is ever 
in seeming communion with the sensitive soul. This is a 
common thought; still, it is not always appreciated how 
much man's development is indebted to the ideas embodied 
and acted out in the inferior living things of earth. 

Years ago, when the evidences of mind in the earth's struc­
ture were little appreciated, and physical forces but half un­
derstood, the tendencies of science, as regards its relations 
to revealed truth, were not altogether manifest. But as the 
exact powers and limits of these forces have become more per­
fectly known, their oneness in system recognized, their com­
pleteness as a full revelation of the powers of inorganic na­
ture apprehended, and also their subordination to mind as 
a final end, man's faith in nature has tended to develop faith 
in an Infinite Mind above nature. Knowing of no law on 
earth for turning matter into mind, and believing in the im­
possibility of such knowledge, he naturally rises, in a single 
thought, from nature to God. And hence it is that the old . 
materialism is not a natural growth from the science of the 
present day. The healthy mind, trained in inductive science, 
rests not in inscrutable physical forces, because its faith is 
so implicit in the scmtable; it·sees no foundation for a be­
lief in world-souls, for organisms are definite organisms in 
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the natural world, involving specific structural relations; 
and it therefore appeals to an Infinite Being, rather than 
stop in the half-way house of Pantheism. This is the ten­
dencyof thought,if not always its resuIt.1 

294 8cience and tke Bible. 

1 We do not mean to 8ay that science leads to no evil conseqneDceI; .... e 
could not say this of fire, light or air i but only that they are not itA! legitimate 
elfectAl. 

The .... onden of science are to many minds little short of miracles, and the 
quick succession in which they have Bashed upon the world, doring the past 
half century, has tended to prodnce a .pirit of credulity in wonder-.... orking 
powers, and cherish among the unenlightened, a belief in the superstitious. And 
hence the worid is no .... alive with necromancers, astrologers, and spirit-mongers. 
Science is as much to blame for this, as the sun for shiuing with all its brillian­
cy into a now clear, bnt once shaded, dell, and starting up new crops of weeds. 
Proper cnlture is required to remedy the evil, and not improvementA! in the face 
of the sun. 

Much mischief is Bowing from the misapplication, of sclentiBc analogies, 
throngh the strong tendency of the mind to resolve the spiritual through the ma­
terial, or the infinite throngh the finite. There comes forth the superstition of 
spirit-rappings, one of the mind', abnormal prodnctions, and it bolsters itself up 
by an assumption of some ne ...... magnetic" force, without considering whether 
the laws of force (ItA! necessary mathematical relations, are complied with in 
the reputed phenomena. Thus a heresy gains strength from the false claim of 
a scientific basis. 

Again, the searching out or natural causes in creation, increases faith in the 
natural, and engenders development theories. Buch generalizations are partly 
a consequence of the progress of science, in connection with man's penene 
I,IId perverting nature. But the Bible also in some hands, eyen after prolonged 
study, has led to the hypothesis of development theories. 

The great fact. that in indlvidnal growth, the germ or infant expands into the 
intellectually endowed being. and the mind varies with the condition of the 
brain, as if all were a material result, is the most fertile source of materialism 
man hIlS to encounter. Yet there is no more obvions fact in nature; it has 
been long known, and it presSel the idea of natural causes as omnipotent, upon 
the mind of every rising generation. 

It is not a discovery of Science. Still it has gained some seeming strength 
through the extension of our knowledge of natural causes; and the special 
trnth in chemistry that tends to carry the mind towards this theory, is this; that 
rising in the scale of being 11 riaing in the seale of chemical products, and in 
man the seat of what is called the mind, that 11 the brain, is the highest of all 
such compounds, that which is farthest removed from the resnltA! of mere 
dead forces; as if matter had here reached a height or kind of combination 
through the properties of a living structure that of itA!eli evolved the faculties of 
the so-called mind, as other combinations possess other active qualities. 

But with this extension of science, is coming also a truer appreciation of the 
limitA! of natural causes, and thus the evil has a corrective apringing from its 
own place of origin. 
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Nature's teachings with reference to the special attributes 
of the Deity, come, as others have argued, through man's 
own constitution, and the adaptation of the world to mind, 
to which allusion has already been made :-man's power as 
a cause or agent, suggesting a First Cause; man's mind, 
together with the system in nature and its adaptations, an 
Infinite Mind over creation; man's affections and sense of 
right, a Being of infinite love and righteousness; man's free­
will and self.consciousness, an Infinite Freewill: - in other 
words, a Personal God, infinite in power, wisdom, and love; 
for the Creator must be equal to the beet of his creations in 
their highest qualities, and, more than this, he must par­
take of these qualities to infinity. 

H we pursue a path down the lower pole of nature, the 
material, we descend to the obscure starless depths of inexo­
rable fate. H we rise along the opposite pole, the ideal, we 
may go on till we lose sight of the material, and reach only 
an empty infinite, no less cheerless. But keeping both 
the material and spiritual in view, as two distinct elements 
in combination in man, we may then begin to read nature 
aright, and rise to a true view of the Being above nature. 

11. Nat'IWe's Individuality. The study of nature, as we 
have shown, has brought to light laws of forces, movements, 
and systems, among material things, and laws of progress in 
individual life, the kingdoms of life, and theearlh's history, 
and it tends to establish the unity of all in one plan. But phy­
sical forces, life, and mind, still remain as three distinct un­
commutable elements, the progress of research having served 
only to widen the gu1:f between them. We have reached no 
theory as to the mode of origin of matter, of life, or of the 
soul; or of a living species, high or low. Science simply 
reads nature's story of herself, and interprets according to 
reason's established methods; and where nature stops 

Tbe misuse of trutb, is no sound argument against Science, any more than 
against tb4! Bible. It proves that the only safety in the case of eacb, is in a 
tborougb and faithful knowledge, proceeding from a pure love of trutb ; and we 
would add, a love of both of these orders of trutb unitl!d, the latter to preside 
OTer the whole being, and promote the right and harmonious expansion of the 
former. 
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teaching, science stops learning. It is true, then, as stated 
in the outset, that between the creations and the Creator, 
science claims to have ron no paths. 

The individuality science perceives is, therefore, that of a 
world or universe that has passed through a regular system­
atic course of progress, from its early chaos to its completion, 
under the action of ordained inorganic forces and laws, and 
with the institution of the kingdoms of life through the cre­
ation of living species; the whole the work of a Being of 
Infinite Intelligence, whose power has sustained the forces 
and laws he ordained, who has guided the earth, it knows 
not how, with reference to its being the residence of mind, 
and whose connection with man and the universe it leaves 
among life's mysteries. 

Our argument, based on nature's teachings, has given us 
reason to believe that the universe liad a beginning, and 
will have an end; that it has its limits in space; that its 
progress has been a regular progress, like that of germ­
development in its system and epochs, and with only such 
decays as were necessarily involved in its progress and the 
one final decay; that, from the beginning to the end, it cor­
responds to but one grand cycle of progress, like one pro­
gressing individuality among living species; that with man 
it reached the Day of Rest or Divine Repose, its meridian of 
life or finished growth, when the education of mind began. 
The accordance of this progress with germ-development, it 
should be understood, is not in any specific resemblance in 
the parts to those of a germ, but an accordance, only, with 
the two grand ideas it involves, namely, the general before 
the special, and tke triad of epochs; and this resemblance 
exists, because these are the fundamental principles in all 
progress under system. 

If man goes beyond this study of progress, to specific 
methods of first origins of any kind; to the mode of po.i~ 
ing creative force; to the method of germinating a plan~ 
kingdom or an animal kingdom; to notions of a self-work­
ing force in nature that develops more than self by reaching 
to higher and higher grades of results, or to hypotheses about 
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chemistry developing life; and life, mind; to the idea of an 
infusion of mind or soul through the gross material of the 
earth, in order to the origination of the earth's ingredients, 
arranging her features, evolving her results, and bringing out 
a self-made earth or nature, as if self-creation were possible 
for a universe any more than for a tree; to conceptions of 
ideal entities back of the material, or to thoughts of a Crea­
tor throwing, now and then, the reins on the back of a ram­
pant stupid nature; the bold plunge in the dark is not to be 
charged to science. It is reason's own audacity, and let her 
have the credit. We may find, in nature, the cyclical law 
of all natures, but not the cyclical alternation of the natural 
and supernatural, appealed to in the" Six Days;" this de­
terioration of nature at intervals, because she is left to go 
alone, is against all analogy in a growing individuality, and 
without any proof in facts. 

We may here recapitulate the points which we have 
8O~ght to illustrate. 

1. The 'earth and the universe one in history. 
2. A correspondence between the progress of creation and 

the law of germ-development. 
3. A correspondence between the same progress and the 

epochs of germ-development, making three for the inorganic 
history of the earth, and three for the organic, or six in all. 

4. The universe or nature finite in space. 
I). The universe finite in time, both as regards the past 

and the future. 
6. Progress involving decays or destructions througho,ut 

the earth's history, and as frequent creations; the destruc­
tions being consequent upon the gradual change of climate 
and the movements in the earth's ernst which were carrying 
forward its own development. 

7. Nature's types or plans of structure, involving systems 
of variables upon a basis of constants; the characteristics 
of a species presented in the characteristics of its line of se­
rial developments from the germ onward; conceptions of 
types, species, germs. 

VOL. XIV. No. 66. 43 
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8. What was put into the earth and waters in the act of 
creation. 

9. Nature's unity. 
10. Nature the work of Infinite Mind, and its great end 

the nurturing of finite mind. 
11. Nature's individuality. 
It should be understood that science arrives at its conclu­

sion through inductive reasoning, which is not, and cannot 
be, absolute demonstration. The conclusions are such as 
pme reason, under the influence of natme.truth, is persuaded, 
not forced, except by its own laws of action, to adopt. And 
we are not aware that any of the conclusions are heretical, 
or that science arrogates to itself the special privileges or 
rights of the Bible by these annunciations. 

We may now compare a f~w of the more prominent of the 
views of God and nature, and see where we stand. 

1. CHRISTIAN THEISM, L God, infinite in wisdom, power, 
and love, and a moral Governor. Nature, a progressive work, 
from " the beginning," through successive originai creations 
by God, and laws and ordained free-working forces kept in 
action by his power. 

2. CHRISTIAN THEISM, II. God, as in "1." Nature, a 
work, dming the interval of time preceding man, wholly by 
direct creations or fiats; since man, by laws and ordained 
forces, sustained by God's power. 

3. COMMON DEISM. God, infinite in wisdom and power. 
Natwre, a progressive work or growing individuality, set 
agoing by God, and left to go on alone. 

4. PLATONIC DEISM. God, infinite in wisdom, power, and 
love. Nature, an individuality, having a world-soul, which 
is a prrexistent immaterial representative of ~the sensible 
world, put into nature by God; sometimes for ages left 
to go alone, and t~en deteriorating and ending in decay; 
requiring, for revival, a new act of the Deity, and thus 
invol ving, in the comse of her existence, a cyclical suc­
cession of the natural and supernatural. In the 7i11UBW, 
nature without decays or revivings; the world eternal in 
dmation. 
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5. "SIX DAYS" THEISM. God, as in "1." Nature, 
nearly as in "4," as to decays or "going alone" and re­
vivings; but world-soul not included, although immaterial 
entities admitted as preceding material entities; also differs 
in making the periods of revivings and decays correspond to 
the succcssive days of Genesis; the heavens and earth and 
the light created long before "the beginning" mentioned 
in the first verse of Genesis. 

6. " VESTIGES" DEISM. God, infinite in power, but nearly 
resolvable into no-God. Nature, an individuality, growing 
by inherent forces, from the first inorganic mass, to man ; 
the animal and vegetable species proceeding from evolved 
monads as the first forms of life, through a series of succes­
sive developments; matter, eternal. Graduates into Athe­
ism or Pantheism. 

7. PANTHEISM. God, identified with nature, and having 
no existence as a pe~onality. Nature, an individuality whose 
totality is God; its successive developments, successive 
manifestations of the divinity; finite mind, the highest evo­
lution - these manifestations, in this last step, reaching self­
consciousness. 

8. AT,HEISM. God, none. Nature, an individuality grow­
ing by inherent natural forces, in or over which there is no­
thing divine or spiritual; mind, an evolved quality of 
matter. 

The view of nature and of the Deity which we have en­
tertained, is the first mentioned in the above review. Pre­
cisely this, and no other, we aimed to present in our former 
Article; and we have regarded it as the doctrine of the 
Bible, and the common belief of the religious world. We 
doubt not that, the waves and mnning waters move through 
inherent powers and not by direct Divine action; that, in a 
sense, nature carries forward her own work. But we be­
lieve that he who established the force's of matter and their 
laws, still, by his power, keeps those forces and laws as they 
were established; and so nature pursues His work while 
acting under inherent qualities. 

Pantheism merges the Deity in nature, and knows no In-
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finite Mind on the throne of the universe. But the God we 
adore, and have acknowledged in om writings, is real 
although incomprehensible in his personality, a beneficent 
Parent, a righteous Lawgiver, a merciful Redeemer. He 
created; and He has thus carried forward, in infinite wis­
dom, his plan, and continued in action the system of forces, 
under law, which He established by the word of his power. 
This is the" Logos" in natme. 

Mter this discussion of natme's individuality, we may turn 
aside to notice some statements on this and related subjects 
in the" World-Problem." 

Charge of Pantheism. There is, firet, the charge of pan­
theism against Professor Dana. In style of language it is 
like the rest of the volume, as will be seen from an example. 
On page 338, it says:-

In his [Profeaor Dana's] attempt to talk piously about God in nature, 
ana to make others atheistical, the writer, without seeming to be aware of it, 
runs down into sheer undiluted Pantheiam.» 

After several pages on the subject, the point is finally de­
monstrated by three propositions, according to which, the 
" World-Problem" view of natme is the only one that is not 
either atheiRtical or pantheistical. The work then speaks of 
" modem physical speculation ignoring that old doctrine of 
the Logos in natme ;" and adds (p. 352), that "until this 
doctrine, now hardly recognized even in theology [sufficient 
proof, if none else were at hand, of the author's delusion], is 
made a fundamental and all-pervading axiom, science must 
be atheistical." Ergo, science can never be theistical until 
it adopts doctrines hardly recognized in theology! 

Nature's Blunders. The nature-theory of the" Six Days" 
and "World-Problem," is quite consistently carried out; 
and the reductio ad absurdum, in which it ends, would con­
vince anyone but the author, of its fallacy. In the first of 
these works, mushrooms or fungi seemed to be set down 
among nature's unaccountable mistakes or abnormities.l 
And now, in the new book, it is a principle that, since all 

1 Six Days of Creation, p. 172. 
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that is finite errs, therefore nature may" blunder," and "work 
out her ideas badly," 1 besides becoming weary and going 
into a tempo:rarY decline. The Byte of the ancients, in 
which the ideas, that is, " immaterial entities," were placed, 
has done the best it could - for this would seem to be the 
doctrine; but inherently limited and unpliant, it gave the 
ideas but an incomplete expression, and was ever exhibiting 
its imperfectness or gross nature ; and sometimes it mani­
fested its low qualities in giving out mushrooms, in spite of 
the ideas of the good and beautiful that pertained to the 
eternal archetype, or emanated from the Infinite source of all 
good. 

But if nature be an expression of the purpose of God, can 
we, with truth, speak of her blunders? His laws were sent 
forth; and whatever appears abnormal or normal in nature 
was involved in those laws; and shall we say, if that plan 
admitted of deserts over the land, excrescences on the oak, 
lice and fleas and intestinal worms about living beings, and 
monstrous births, that nature does her work badly? Disease 
and death are part of the same system of evils; are they al­
so blunders? Are they chargeable to nature acting out, in 
any true sense, her own unfortunate propensities, or to God 
as expressing his will in nature; that is, in the system which 
He established? We can offer, here, but a few brief remarks 
in reply to these great questions. 

The institution of death is universal for all life on the 
earth. It is in the history of every plant and of every ani­
mal; and is, therefore, in the very foundation-laws of na­
ture. Moreover, since death is directly connected with 
growth, and, in a sense, grows out of it, the laws of life 
are, therefore, bound up with laws of decay. A single mul­
let has been found to contain thirteen millions· of eggs, and 
a codfish eleven millions. These fa.ctlt give no extravagant 
view of prolific nature. They exhibit a profusion of life to 
meet a profusion of death. Life is the in-Bowing stream ; 
death, the out-flowing-; the in-Bow, in such a world as oura, 
necessitating the out-Bow, as much as in any current-

1 World-Problem, p. 202. 
43-
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movement. The expression, in the opening chapter of the 
Bible, "whose seed is in itself," therefore assures us that, 
on the third day of creation, deatla as well as life became an 
established ordinance in the earth's history.l All the condi­
tions which these laws of decay necesearily demanded, we 
cannot know; and still it is plain, that they required a lia­
bility to evil from some extraneous infiuences; for growth 
itself is dependent, largely, on the external. A system of 
evils is, in fact, embraced under the grand principle alluded 
to on a fonner page, that throughout all nature there are 
mutual reactions,-a condition of one substance affecting the 
condition of others, - or a process going on, hindering or 
promoting other processes; and this for the inorganic world 
as well as for the organic, or rather, as the basis of the same 
in the organic. When crystallizing a salt, we are sure to get 
a bad result if the nonnal conditions required for the pur­
pose are not attended to. So each development or step of 
growth in a living being, demands certain nonnal condi­
tions for its perfect accomplishment; and if these precise 
conditions are not at hand, perfect results cannot take place. 
Besides these, there is the certain inherent decay of the 
finite. 

Thus it was the purpose of Omniscience, in the earth's 
creation, both in its foundation of rocks, and its superstmc­
ture of life, that possible imperfections should be concur­
rent with the perfections. And the analogy runs through all 
things, up to man's morai nature; but with this difference, 
in the last mentioned, that it is connected with a power of 
choice and resistance in the free soul, or is voluntary, while 
it is involuntary in the physical world. 

It should also be considered, that death is not only an ap­
pointed end of the life of individuals, but an ordained mean. 
of feeding a large part of the animal kingdom; and these 
carnivorous propensities were acted out in the earliest geo­
logical epochs. Death being the ordered end, what did it 
matter whether it came by natural decay or external agen-

1 Thil topic iI discussed at considerable length by ProCeaor Hitchcock, in 
hia Religion of Geology (Boston, 18&5), Lecture In 
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cies" whether it should be bastened or retarded in individ­
ual animals of the globe? The facts in nature reply-nothing, 
whether we are wise enough, or not, to say Amen. And of 
what concern to man, if true to his mission, when death but 
opens the gates of Paradise? 1 

Deserts are due to the laws of atmospheric circulation, 
and are located thereby, as much as the moister forest re­
gions; we may go deeper, and say, that they are involved in 
such a world as ours, in the very nature of matter or a par­
ticle of matter; and no cause short of sinking the lands, to a 
very great extent, in the ocean, or altering the laws of mo­
lecular forces, would rid the world of deserts. The eril may 
be partly averted, but not prevented. It has been so averted 
over far the larger part of America, by the lofty range of 
mountains along the westem shores, whence flow down the 
great rivers that water the continent. Had those mountains 
been located along the elUtem shares, the side which re­
ceives the moist winds (unlike the western), they would have 
condensed all the moisture of the Atlantic or trade-winds, 
and poured it immediately back into the sea (like the eastem 
mountains of Africa), instead of allowing them to blow, far 
and wide over the land, laden with continental showers. 
The evil is still further averted by the great Gulf of Mexico 
on the south, and the Lakes to the north; and, in Europe, 
by the Mediterranean. Who dare say that nature blundered 
in making the earth's deserts ., 

Another lesson may be learned from the rocks. We know 

1 Man, like the rest of nature, is subject to the one great law of death. And 
bad he not fallen, the o.t-f1ow, we may believe, would still have been necesli­
&&ted by the in-flow. Like other beings, he W8I created. male and Jemale, and 
commanded to multiply, and iu his perfect state, the world would have had no 
wars or pestilences to retard the increase. From the teachings of Christ and 
his apostles about heaven, we know that, to enter there, a change of the earth­
born body, whether corrnpted by sin or not, was required; and therefore a time 
of change was necessitated, when, to each individual in succession, earth should 
cease and heaven become a reality. We may call this change death: but it 
would not have been death 88 now experienced. It would have beeu only a wel­
come beginning of a brighter life, - a waking to celestial glories. It wonld 
haTe little concerned man, whether, in the change, he laid himself down and 
slept, or were otherwise translated; whether by one procell or another, the old 
body returned to its original elements. 
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that crystals are the perfect individuals in the inorganic 
kingdom. And yet in all rocks, crystals are rare exceptions, 
for inegular grains make up the mass instead of regular 
crystalline forms. This is abnormal as regards the true per­
fection of individuals j and yet the rocks are all the better 
for it. Here is another fact based on the fundamental con­
stitution of matter, the very laws that have ever been at 
work; and they afford little evidence that nature was ever 
left to follow an erring course by the Deity. 

All creations in the kingdoms of life, the lowest and high­
est, are equally parts of one system; and the most insignifi­
cant is often the 'mightiest agent in the great work of nature. 
No being, but one who can claim equality with the Deity, 
may play critic or draw rude erasures over lines that offend 
his private judgment. The spirit that thus arraigns the Cre­
ator, belongs to the tribunal that would say: "Away with 
him." 

Let us bow humbly, and not challenge the Infinite Being 
with light or reproaching words on the origin of evil. 

In this theory of nature, we have a key, not only to the 
whole philosophy of the "World-Problem" and the " Six 
Days," but even to all their extravagances about science. 
For if nature" blunders," if she sometimes does her work 
badly, and is only" generally" honest, is she not a contemp­
tible subject for man's study? Is she not transient, and may 
not the truth we learn, be like refuse to a future age? So 
the work argues, in v.ery fact. The author of the" World­
Problem " charges us with interpreting his words" phenom­
ena" and "appearances," as if he meant "phantasmata." 
He proves them phantasmata by pronouncing all truth but 
a seeming, that will turn out error,l like the old elephant; 
and should we not suppose he meant what he said? 

Is the theory of nature of the " Six Days" in the Bible? 
We have shown clearly that the" Six Days" theory of 
nature is not in accordance, either with pure reason (that is, 

1 Six Days of Creation, p. 38; Bib. Sac. for Jan. 1856, p. 89, and July 1856, 
p.64. 
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reason with the help of the" honest, open face"), or with 
science (that is, reason with the aid of the out-speaking 
depth. and all truth in nature). We now come to the spe­
cial claim of the author, that it is based on the Bible. 

Where is the Bible foundation? Mainly here. The word 
" created;" the phrases, " Let the waters bring forth," "Let 
the earth bring forth;" the succession of evenings and m0rn­

ings, in the account of creation j and the recapitulatory 
statement, that" God made every tree before it was in the earth" 
(Gen. 2: 2). 

The theory is, that nature was six times revived and set 
to work, by the putting in of " immaterial entities," and six 
times left to herself to go towards decay. It is not merely 
that God acted at the commencement of six periods, and 
then rested j but that, in these intervals, there was a great 
decline in nature's forces, in consequence of the withdrawal 
of God's hand. 

Is this a fair interpretation of the words of Genesis? or is 
it not evidence that, while the author has avoided science, 
he has gone to a less truthful source for his philosophy? 

Oreate. The meaning of the word create, has no neces­
sary bearing on the question with regard to nature (except 
as respects the beginning, to which we allude beyond); for, 
the signification of evolution, framing, or developing, which 
the "Six Days" wou1d give, is as well answered by the 
views we have presented. Moreover, the derivation of such 
a word, is little evidence as to its actual use. 

"Evening and morning." H these words, in connection 
with the first, imply that nature passed through a period of 
revival, from an efflatus of " the supernatural," followed by 
a period of rest, on the part of God, and decline in nature, 
then it was so on the fourth day, when, according to the au­
thor of the" Six Days," the creation of the sun and stars 
was simply a becoming visible to the earth. May we recog­
nize, in such progressiTe changes, a reviving and a decline? 

The Bible speaks' of the creation of vegetation, on the 
third day. But are we to understand from what Moses, our 
authority here, says about tbe fourth day with its evening 
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and morning, that before the sun appeared, nature went 
through a period of decay, as to its vegetative and other forces? 

The account does not read, morning and evening, but 
evening and morning. H the word morning came first, there 
would be a show of support for the notion of an evening of 
sleepiness and decay, after the revived work. But it is the 
evening first; as if the idea of the writer were simply that 
of progress. Where does he speak of a poor, limping na­
ture, inveterately bent on sleeping after work? 

Finally, the first day had also its evening and morning; 
and when was the period of decline corresponding to that 
'first evening, before the first work? 

We comprehend the grand truth, if we consider that t~e 
darkness of chaos, as the first day opened, was followed by 
light. The great epoch of progress was correctly described 
by the words evening and morning, the darkness and then 
the light; they denote progress to the finished work, and 
serve well as a general formula for all epochs. The decla­
ration of God's pleasure over the finished work of each day, 
and over the whole work at its close, looks little like nature 
being left, at any time, to her waywardness. The seventh 
day is the day Qf rest, according to Holy Writ. 

" Let the waters bring forth," "Let the earth bring forth." 
These words are regarded as sustaining the Platonic notion 
that "immaterial entities" were put into the waters and 
earth in order to the development of the kingdoms of life. 
But if the germs were created in the waters and the earth, 
with elements there present, as already suggested, the ac­
cordance is as literal as if the hypothetical entities were first 
put in. Moreover, in that case, also, "the trees of the field 
would have been created before they were in the earth, and 
every herb before it grew." But from the nature of the 
record and of human language, we still regard the fact that 
the life of the fifth day was mainly marine, and that of the 
sixth characterized by the terrestrial quadrupeds, all the ac­
cordance the text demands. 

There are some other texts brought forward in behalf of 
the " immaterial entities," on one or two of which we add a 
few words. 
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st. Paul says, in our Bible, Heb. 11: 3, "Things that are 
seen, were not made from things which do appear," the 
thought being generally regarded as equivalent to an asser­
tion of creation from nothing; and, in the Greek, it stands, 
,.,.,q lie !f>at,JIOp.€1I0)JI. The" Six Days" makes the Greek lie 
,.,.,q cfxuJlOp.€voJlI, and translates it (p.224) "Things that are 
seen were made (or generated) from things that do not 
appear," i. e. from "immaterial entities." 

With regard to this reading, the "World-Problem" re­
peats what is stated in the " Six Days," that the reading lie 
p,q cfxu,JIOp.€vOJlI is "sanctioned by the two oldest versions, 
the Latin and Syriac, brought out by Calvin, and sustained 
by the best modern German authorities;" and, in the" Six 
Days," the German authorities mentioned, are, Tholuck, Ols­
hausen, and Ebrard. 

Again, in Col. 1: 16, our translation reads: "For by him 
were all things created that are in heaven and that are in the 
earth, visible and invisible, whether they be thrones," etc. 
On this passage, the "Six Days" says, (p. 227) that" the 
invisible" are the "unseen dynamical entities, which are 
not only the law, but the life, of the phenomenal and ma­
terial;" thus again making Paul a good Platonist. But are 
these the invisible things of God, of which Paul here, and 
elsewhere, speaks? 

A further argument from Heb. 11: 3, is derived from the 
spirit of the context. It observes (p. 226), that "Faith is 
the evidence, not of what is fIOt, but of what is," though 
unseen; and afterwards adds: "How beautifully the sym­
metry of the argument is presented in the Syriac and Vul­
gate vemons-' Faith is the evidence of things unseen;' 
for, by it 'we understand that (in creation) the things that 
are seen came out of, or were born of, things that are un­
seen; '" and then argues that the faith referred to is in 
unseen dynamical entities (!), and not in the great facts of 
creation, which were equally unseen; that is, a faith in the 
originating forces of nature, and not in God as Creator­
directly against the spirit of Paul's teachings with regard 
to faith. 

Digitized by Coogle 



8ciMce aM the Bibk. [JULY, 

Now the simple fact is, as we are informed by one of our 
profoundest biblical scholars, that not one of the known 
Greek manuscripts sustains the reading Elt ,.,.~ ~JIO~JI; 
that the two versions or translations referred to (the Vulgate 
and Syriac) are only indirect testimony that, possibly, such a 
text once existed, while it is as possible, and more probable, 
that the" ut ex invisibilibus visibilia fierent" of the Vulgate, 
and the corresponding ,phrase of the Syriac, were transla­
tions from a text like our own ; and, further, that the above 
Elt ,.,.~ ~'JloplJlCl>JI cannot be correct, as the Greeks would not 
use the negative ,.,.~ in such a case, but the negative OU; 80 

that this reading is not only bad Paul, but bad Greek. On 
this point, the best Greek authority in the country sustains, 
as we know (and so must all Greek scholars), the assertions 
of standard German commentators. We leave the rest of 
the argument for the criticism of others. 

The phrase invisible things, in the Vulgate, if it were the 
right translation, would not mean, necessarily, " unseen dy­
namical entities." The second verse of Genesis speaks of 
darkness over the face of chaos, whose beginning the first 
verse announces; and this would meet all the requisites of 
interpretation without the" entities." But it is an objection 
to such a view that it makes Paul reckon creation from the 
third verse of Genesis, instead of the first. 

We believe it now demonstrated, that the author of the 
" Six DayS''' brought his philosophy to the Bible, instead of 
taking it out of it by faithful exegesis. And if it has no 
foundation in the Bible, none in pure reason, none in science, 
how far is it worthy of commendation? How far, of repu­
diation? 

It is not wonderful that the" World-Problem" prefers 
" imagination" to sober science. The same convenient as­
sistant carries him over " the beginning" in Moses, as we 
have said; so that we have nature waking and sleeping 
before" the beginning," as well as after, and the heavens 
and earth, and light also, earlier creatione. The great thought, 
" the creation out of nothing," which has been believed to 
come forth from the opening chapter of the Bible, which is 
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in the spirit of every fiat, and of the whole Jewish Scriptures, 
and which is in bold contrast with all other cosmologies, is 
set aside. The " World-Problem says: "Thewriter [Profes­
sor Dana] really thinks that Moses, by the word' beginning,' 
meant the beginning." We will not controvert the state­
ment. The argument drawn, by the " Six :pays," from the 
word "created," has been ably met by Professor Barrows,' 
and shown to afford no reason for audaciously staking out 
"the beginning" forward of the first beginning of the 
universe. 

The blank before Cf"eaticm. There is another argument 
worthy of note. Speaking in favor of the framing of the 
world out of the invisible entities, and againet "the begin­
ning" as the beginning, because this presents a blank to 
thought, in contemplating the past, he says (po Z17) : -

" We undentand, notionally and logically, the proposition - IDAat ", 
once ID(U flot. We can carry it, thus notionally and logically, to the ex­
treme negation of all 8eDBe-COnception ; but what have we left, but a blank 
in thought, unless the aense reacte, and images a dark nihility, u, in lOme 
way, the material ez quo, out of whioh all things, in lOme way, came? 
We may, at any time, if we please, have this blank thought u a refuge 
against that apprehenaion of matter's eternity, which eome would regard u 
the sam of all heresy, and which the author himself holds to be atheistical. 
But when we have reached mch an extremely rarefied or rather nihilified 
negative, what is it, for strength, and vividness, and power of religious em0-

tions, as compared with the conceptions aroused by the radical Unagas of 
these Arabic and Hebrew worda? [that is, a creation, or a framing, with­
out any thought of a beginning.] If God has made the revelation in 
this manner, by way of " accommodation" to us, why should we not be 
accommodated by it ?" 

What is this, in effect, but an argument for the eternity 
of matter? Stop where we will, in going back in time, sup­
pose any bmea fide beginning, and we come to a "blank 
in thought;" and if there is reason for setting the beginning 
one step back, because of such a blank, why not another, 
and another? If the argument is not utterly puerile, it 
makes no stopping place possible. The author, if he please, 
may have this blank thought as a refuge against what some 

J Bib. Sacra for November, 1866. 
YOLo XIV. No. lj~. 44 
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make the sum of all heresy; and he, only atheistical. 
But what a refuge is this ? 

It is surely true, as we have said, that the human mind 
which daringlyattempt.s to fathom the Infinite, almost of ne· 
cessity will find a God gradually fading from before it, mat.­
ter stretching on through eternity, worlds going alone and 
blundering at times, and development.-theories becoming 
beautiful. H the " World-Problem" stops short of the last 
fatal step, its system of philosophy does not. This is suffi. 
cient reason for pronouncing the teachings of the "Six 
Days" infidel in tendency; and the " World-Problem has 
added force to the charge. To one grubbing through the 
solitary depths of the Ego, the light of Heaven" grows dim " 
indeed, and many a rank heresy is started up. The author 
of the " World-Problem" speaks truly of the unknown pour­
ing upon us fast, as we go back or on in time; and adds, 
that" unless we fall back on revelation [so far, well], or some 
unscientific d priori principles, as some sneeringly call them, 
all becomes a guess, a fool-hardy assumption, that has not 
even the dignity of a conjecture." The door by which he 
enters his labyrinth, is thus made obvious. 

Use of Icience in exege,u. False philosophy is prolific in 
the errors to which it leads. Among these errors, is the 
canon of Bible interpretation announced, "that the only 
office of science is to stimulate inquiry, and chiefly in cases 
where it may have already had an obscuring influence (n 
the meaning of a text" (p. 67); that, in exegesis, we "must 
divest ourselves of science" (p. 65, 75), at least that which 
was unknown to the writer of the work; that "the Bible 
should be interpreted of itself and by itself" (p.59). 

The canon might seem plausible, if the writers of the Bi­
ble were, in every sense, its authors, and there had been no 
directing Mind to guide them to language about the creative 
acts, or other subjects, em bracing truth which they could not 
fully comprehend, and which should ever expand with in· 
creasing knowledge. It might seem plausible, if all knowl· 
edge. of facts in nature were not knowledge of facts in sci· 
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ence j if man were not a part of nature and an object of sci­
entific research j if language were divested of all reference 
to natural objects j if man's life had no dependence on the 
material things which now splice into his very existence j if 
truth of any kind were hurtful to the interpreter. It might 
have some shadow of foundation, if finite mind, the power 
brought to bear in interpretation, could be made a fixed, un­
varying force. 

But when we observe how completely man, in his thoughts, 
language, and necessities, is enveloped in the world, and 
penetrated by it, and when we consider, further, that the 
mind is of exceedingly diversified character in different in­
dividuals, and far more diversified through those extrinsic in­
fluences that aid in developing it, that it is liable to adopt 
errors of facts and philosophy, and even stand by them as Di­
vine, we cannot admit any such exclusion of one part of 
knowledge from the brain or active force of the student. 
When we nnd that a mind may be 80 permeated with Pla­
to's views of nature and type-essences, as to claim them to 
be a true result of exegesis, may we not bring up nature, 
God's own work, to withstand Plato, or such an exegete? 

It is the wonder and glory of the Bible, to be free from all 
statements of scientific principles. Its truths stand forth 
in their majesty, little aided by human knowledge, and not 
contaminated by its ignorance. But exegetical operations 
are human, varying with the nature and furniture of the 
mind, and the moral character or the training of the indi­
vidual. While it is plain, therefore, that the meaning of the 
Bible is all that should be aimed at, there is no truth that 
may not have its place, either in suggesting or extending 
thought, or warding off proposed or adopted exegetical error. 

In Deut.14: 7, our translation says that the camel, the hare, 
and the coney were unclean animals to the Jews, because 
"they chew the cud but divide not the hoof." Would not 
a whisper from science, that the hare and coney do not chew 
the cud, have helped the translators? 

St. Paul says : "all nature travaileth with pain until now," 
and an interpreter infers that, with Adam's fall, mountains 
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were thrown up, and deserts made, and the whole earth was 
stamped with horror, and joined in the wail of nature. May 
not evidence, gathered from the earth, be used to prove that 
there were mountains and deserts, and louder groanings than 
now, before man was created 1 From the same and other 
texts, interpreters have concluded that, with the fall, death 
first entered the world. But may not the proof the earth 
bears, that there was death among shells, corals, fish, rep­
tiles, birds, and quadrupeds, before man, be uttered within 
the hearing of such an interpreter 1 and if he should take 
heed to the evidence, would he be defiling himself, or the 
sacred text, by receiving meat from idolaters 1 

H an interpreter suggests the query, after his profound 
and prolonged study of the first chapter of Genesis, whether 
the monkey were not straightened up into the body of a 
man, may not truth, gathered from nature, sound a gentle 
NO in his ear 1 and should he not take it kindly 1 

Indeed the author of the" World-Problem" admits that 
scientific truth may sometimes be used by way of sugges­
tion. But it must be careful not to suggest any error in his 
own conclusions. 

The truths of Science once generally accepted among 
men, are not ideas which we can believe or disbelieve at 
will. H the evidence is appreciated, man's verY nature forces 
him to believe and continue to believe. When geology proved 
that time, before Adam, was long, and that the formation of 
the rocks took place through natural causes, it became a 
truth, which evidence from no source could set aside, with­
out unsettling faith in both God and reason. 

The natural, in creation. This point - the natural in cre­
ation - the study of the earth has made clear j and, although 
the theological world, with a rare exception, had otherwise 
understood Genesis, regarding creation as a series of simple 
fiats, Chalmers early admitted the evidence j and now, most 
writers on the first chapter of Genesis receive the proof from 
Geology, and derive thence new views on the Mosaic narra­
tive.1 There are few, like the author of the " Six Days," 

1 We refer the reader 10 the remarks of Prot. Barrow. on this subject in the 
Bibliotheca Sacra for January, 1857. 
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who will adopt the conclusion and at the same time deride 
the source. The comparison, in our first paper, is quite ap­
posite; and, for a reason that will soon appear, we repeat it. 
The" Six Days" had said of Geology (p. 98) : 

"Infidel U h8l' spirit often is," ahe is "driven, more and more, to ac­
knowledge the mixture of the natural and supematural, in the production 
or the earth." 

• 
To which we replied, repeating the words geology, natural, 
and S1lpernatura~ "very much, we think, as a current is 
driven by the boat it carries; for, geology first proved that 
the natural was involved in creation, and, with a rare ex­
ception, has always admitted the supernatural; and she has 
finally drawn off exegesis so completely into the same course, 
that some, like Prof. Lewis, as .they are hurried on by the 
current, exclaim in great glee over their wonderful progress; 
and, in remarkable self-complacency, look down frowning 
upon the current that they imagine is trying to keep up 
with them." 1 

We acknowledge, after re-perusing the passage in the 
"Six Days," that we misunderstood its exact point, for the 
author seems to have had the supernatural especially in 
view. But other statements in the "Six Days," and the 
sneers and arguments on pages 166 to 169 of the " World­
Problem," aimed at the remark that "Geology first proved 
that the natural was involved in creation," make the criti- . 
clsm just. We might suspect also that he has since mis­
understood us, and gathered from our sentence, above cited, 
the absurd idea that exegesis had been driven by geology 
to admit the IUpernatural (instead of the natur41, our actual 
meaning), were it not for the arguments just referred to; 
for we can otherwise hardly account for his style of ha­
rangue over the boat scene. We quote a few examples:-

" There is no mistaking the meaning, or certainly the spirit, of the rep­
resentation. The writer did not intend to be impio118. The profeaed ortho-

1 Bib. Sac., Jau. 1856, p. 93. 
«. 
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doxy of his literary position would lead him to apeak wen of " the barmo­
nies," etc. j but he is 80metimes off his guard," etc. (p. 152.) 

" There is no mistaking this language, nor the spirit from which it pro­
ceeds. It is a spirit, we say it boldly, that is more odious than the avowed 
infidelity that has led scientific men (some of them, perhaps, in deep IIOr­

row) to regard the Scriptures and scientffic discovery as hopelessly irrecon­
cilable. It is a language, moreover, we say it fearle_y, which is, and 
ought to be regarded, III an insult to the Christian world. It wu an iDBUlt 
to the Biblical Editors of that Biblical Review in which, by a circuitous 
route~we were not aware of this, before], he 80ught to obtain an in1luence 
for his criticism which it never could have had .on its own merits. It was 
an insult to every clergyman, unleea it be those who regard this mode of 
defending the Scriptures as better and more available than interpretation. 
·Such are pleased, doubtleaa, because it 80 pionsly patronises Moees, and 
makes him 80 much more seientffic than they bad imagined. But what is 
their occupation, not to speak of their vocation, if the above paragraph be 
true, either in its letter or its spirit? What are the clergy, what are 
orthodox Professorships, what is Yale-College or Andover theology j what 
are Biblical Reviem, if the Bible is indeed such a nose of wax, which can 
be made to suit any countenance, and Biblical faith such a "Boating boat" 
on the current of science, as this writer has 80 umnistakably represented it." 
(p. 164). "We say it fearleaaly, there is no form of Bible rejection we 
would not respect more than the spirit of the above quoted paasage j there 
is no position of infidelity we would not openly avow, rather than be the 
author of such a declaration." (p. 156.) 

"Geology," says Profe880r Dana, "fi,.,t proved that the Datural was in­
volved in creation. Here there is something very sweeping. No room. 
for modifications or exceptionL Has he traced the consequences of this 
far-reaching assertion? What, too, must we think of its modesty, when 
we keep in mind the connections in which it is said, and the references it 
invariably suggests? Geology fir,t proved I It is a claim of priority. 
Against whom? against what?" etc. (p. 166.) 

To all this, and the rest like it, of which there is much, a 
reply is unnecessary. We believe that our readers are, by 
this time, pretty w~ll satisfied that the boat, in the scene, is 
not the Bible. The exegetical novelties, in "the Six Days 
of Creation" and the "World-Problem," are quite good 
evidence that exegesis, or tkat "nose of wax," and the Bi­
ble, are far from identical. The fact that geology (or read­
ing8 from nature) first proved natural causes to have acted 
in the progress of creation, is now a part of the history of 
Bible interpretation itself. Even the "World-Problem," 
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towards its close (160 pages nearer the end of the volume), 
seems to have attained to a more sober mood, and presents 
a somewhat modified· view of what geology has done, 
saying (p.304), that the thought about natural causes, after 
being suggested in early time, long slumbered, until Geology 
again awoke it. 

There is another point, in the boat scene, that calls forth 
strong words. It is this : "with rare exceptions, she has 
always admitted the supematuraI." The word "supernatu. 
ral," it should be observed, was a repetition of his own 
phrase. We quote a few sentences from the many pages 
on the subject, to show their drift. 

"This, we can not help regarding 88 more perilous ground than the 
other, although, perhaps, Dot 80 insulting to the Scripture&. If he means, 
by the supernatural, some far-off First CaU8e, brought in 88 a logical neces­
sity, or some prime mover, or something like a first originating power, 
without which we cannot reason at all about creation, the proposition is 
hardly worth any serious notice. Auguste Comte, much as he has been 
uaailed by inferior men, who are no better believers than himself, Auguste 
Comte would admit that. The author of the Veati.gee would admit all 
that i in such a sense, and in some still nearer aenses, he willingly con· 
cedes the supernatural. But if, taking it in its true, and higher, and more 
IpeCial aenae, the reviewer means, that leading geological minds haTe been 

. fond of the idea of the supernatural, that they have Rot preferred to ' 
uplain everything by uninterrupted natural causality, and that the leading 
anthority among them does not regard this natural causation, as of itself, 
ItI1Iicient to explain all the phenomena that science now discovers in the 
rocks and formations j if he means this, he could not well have made a 
statement more at variance with known and indisputable facta." (pp. 169, 
170.) 

" Admits the Itlpernaturall he says. But what language is this for Sci­
ence ? Science does not 'admit;' she proves: such is her claim. She 
discovers j sometimes she graciously acceptB, 88 Professor Dana accepts the 
Mosaic account," etc. (p. 171.) 

What a frenzy for nothing! His mind sees phantom af. 
ter phantom, and at them he goes. Swarms of heresies 
arise, which common sense could never have evoked from 
our language. We meant simply to say, that almost all 
geologists believed in "the supernatural" precisely in the 
senee in which the" Six Days" had used the phrase; and, 
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more than this, that they believed in a personal God. We 
do not know of a single work on geology, in our language, 
that questions this. Mr. Lyell is denounced by name, in one 
place, in thes~ volumes, and appears to be alluded to in the 
above-cited paragraph. But in his "PriDciples" (London, 
1800, p.774), this geologist says: " In whatever direction 
we pursue our researches, whether in time or space, we dis­
cover, everywhere, clear proofs of a Creative Intelligence, 
and of His foresight, wisdom, and power;" a sentence indi­
cating that the" World-Problem,"'to use its own gentle in­
sinuation, "is at variance with known and indisputable facts." 
Evidently, however, these pages were impetuously penned; 
for they sound like the passing of a tempest. 

" Veitige, of Oreation." The" Six Days of Creation," 
in its denunciations, partly identified "infidel geology" 
with the theory of the " Vestiges of Creation;" and, in our 
reply, we observed that geology, far from sharing in the er­
ror, had proved the development-theory of that work false. 
Geology, we said, had found no transitional forms; and, 
moreover, had proved that, many a time, the thread of life 
had been cut by sweeping catastrophes, each one enough 
to blaat the hopes of monad-planters; and, coupling these 
facts with the principle from zoology, that in all reproduc­
tion, it is like from like, the theory was shown to be with­
out foundation. And it is to be noted that in consequence, 
mainly, of the teachings of geology, the monad-theory haa 
no advocates in science. 

But the" W orId-Problem" brings up the question: "Who 
killed the Vestiges?" "Who killed the monster?" and de­
votes a chapter to this discussion; and says: "It may come, 
in time, to excite as muck interelt as the fatIWfU lJfU,tion of 
the nur,ery-book, with toAit" toe are all familiar," - Who 
killed Cock-Robin? 

It should be remembered that the development-theory of 
the Vestiges was introduced into the" Six Days" with fa­
vor, though with a Personal God, to make it go, by putting 
" immaterial entities," at intervals, into the earth and wa-
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ters. The" World-Problem" represents it as only a sug­
gested hypothesis; yet it was propounded with favor. 
Moreover, it denies any force in the argument against the 
" Vestiges" from geoJogy, because it is possible, it says, that 
after a species had gone on, for a long while, producing its 
like in individuals, it might at last, by some sudden change, 
produce a new 'Petie.. But is it any the less true, that sci­
ence gives the development-theory no scientific foundation, 
and DO ground for belief among scientific men, even if 
" pure reason" has the power of breeding such a monster 
by way of setting aside science 1 Geology and zoology, as 
we have remarked above (on the preceding page), are utterly 
opposed to the Vestiges, root and branch. There is no end 
to the suppositions that unrestrained reason may make. 
Science claims no share in them; and it disproves, not by 
showing that reason cannot conceive itself to fiy high, but 
that nature affords no basis or warrant for the flight 

Mter saying that the" Vestiges of Creation" has been 
made "a bugbear in the religious world," and evincing a 
leaning to some of its doctrines, the "World-Problem" 
brings in the following note (p. 186) : -

" It is a number of years since we read this book. The impretaion left 
upon the mind, W88 not favorable to its piety. It appeared to us decidedly 
anti-Biblical in its tone and spirit. Its style, both of thought and expres­
lion, is very different from that of the Old Testament. It does not talk 
like Moses. If we may judge, however, from its very confident manner, 
10 much twembling that of certain other productions of a similar Baconian 
genus [this Note is to a paragraph pronouncing the science and theology 
of the "V estigea" as good 88 that of Professor Dana], it must certainly 
be coIllidered a work of respeetable ecienC6." 

Whether the monster was really deserving of being kil­
led, might be questioned after so cautious an opinion from 
such an author. It would seem, too, that the work had not 
received very close attention. But that it may be seen to be 
a 'Very bad book, we cite from a review which appeared in 
the American or Whig Review, for 184\ p. 020. The Ar-
ticle begins thus: - ~ 
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" The spirit of in1idelity is 88 malignant as ever, but it baa l08t the bold­
ness and openness which formerly characterized ita attacb upon re'Nla­
tion." 

And, in the course of its illustrations of the Development­
theory of the " Vestiges," it says (p. 537) : 

co For example, a certain species or vegetation, after having, for one h1lll­
dred million and one times produced its like, is, by virtue of a hidden law 
contained in its organization (but all this time concealed and inert), sud­
denly developed into a new species, in the first stage of animal life. - - - -
In this way, the plant becomes an animal, the reptile a fish, the fish an in­
habitant of the dry ground, and terrestrial animals rile, in the ascending 
acale, until the development reaches the Simia [monkey] tribe. From this 
the machine goes on, age after age, apes begetting apea, each one in his 
own likeness and after his own kind, until, at last, some one revolution or 
the wheel bringe everything into that state in which the "conditions are 
fulfilled; " - the hidden spring is touched: the monkey 108e8 his tail, and 
man comes out, No. 2762. Oh, shade of M08881 We cannot help apostro­
phizing thy meek spirit, thou ancient man or God I Is it for this that we 
are called upon, in the nineteenth century, to reject that sublime account, 
the superhuman grandeur and simplicity of which furnish evidence dlat 
thou couldst have derived it only from the voice of inspiration? .And God 
created man in hil 0IDn image; in the image of God created he him; male 
and female created he them; and God breathed into hil noItrils the breatA of 
life, and man became a living .0uZ. Now, we ask again, what is gained by 
all this? - - - - Why not the man, directly, without the monkey? 
The only answer is, that there is a spurious philO8Ophy, whose chief ele­
ment is a most hearty (and yet, it may be, unconscious) dislike of the idea 
or a personal Deity. If it cannot bear the name of A1heiam, it at least 
wishes a God afar off; anything but an evet'-present, ever-energizing, evet'­
watchful moral Governor." 1 

According to this account (and much of even stronger 
denunciation might be cited), it iI a very bad book, beyond 
all doubt. The review would make thirty-six pages like this, 
and it is no hasty production. It is positive in its assertions, 
as if the writer had well considered, and was determined, in 
1846, to kill Cock-Robin at a single blow. And who wrote 
this long review? The writer was the author of the " Six 
Days of Creation" and the " World-Problem!' Besides 

I Would not the judgment of the World-Problem pronounce this last sen­
tence "sheer, undiluted l'antheism 1 " See a citation above, on p. 600. 
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abundant other evidence, the name Prof. TAYLER LEWIS is 
given in the Index of the volume. 

It would not have been expected, after such an apostro­
phe to the " shade of Moses," and such words about a spu­
rious philosophy, that we should so soon have had a work 
from the same author, suggesting the possibility that a 
monkey's body might have been" made to assume an erect, 
heavenward position, whilst it takes on that beauty of face 
and form which would become the new intelligence [man], 
and, indeed, be one of ita necessary results." I 

Science has achieved its greatest triumphs in the check it 
has given to some forms of infidelity. It acknowledges, 
however, that there are creations of "pore reason," which 
are impregnable to her modes of attack alone. A subtle 
atheistic system may make nature an individuality, in which 
its results, even to all creations, are brought forward through 
some insemtable, inherent, vital force. -W:ith such a theory, 
science can do little directly, beyond pronouncing it of the 
pure-reason breed, unless it rise to a consideration of the 
profounder characteristics of nature and man's position and 
qualities, in which ease it may suggest truth, if it does not 
prove it. But the theory of "the Vestiges" is within its 
range of study. 

Science makes no unrighteous claims. If it has done 
good, it is because it is God's appointed means of good. 
We would ever exclaim: "NON NOBIS, DOMINE, NON NOBIS." 
We read these thy works, and gather wisdom, because Thou 
art wise; and take strength, because Thou art strong. To 
thy name be the praise. 

ParoJlelinn between Geology and the Bible. On the 
parallelism between the BibJe and the declarations of nature, 
we make, here, but a few brief observations. It should be 
understood that Geology has never assumed that the divi­
sions between the six days of Genesis were legibly marked 
off in the rocks. Nearly all of its developments pertain to 
the fifth and sixth days alone; and there is no great V drawn 

1 The Six DaY' of Creation, p. 249. 
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over the middle and lower strata, or VI over the uppermost. 
It ascertains, Crom the rocks, a series of events or consecu­
tive facts in the history of creation. And, in view of its 
enunciation~ it is a natural question, with the student in­
terel!ted in the Bible, whether the order is the same with 
that in the Mosaic account? or whether there is an irrecon­
cilable discrepancy? Should not theology ask these ques­
tions? Is it a perversion of exegesis to study out the paral­
lelismf and attempt to reconcile seeming difficulties? 

We give, concisely, the order of events in the two records, 
that the degree of discrepancy and doubt may be fairly seen. 

GENESIS: I. creation of light j II. finnament, separating 
watel'l! above and below it j III. dry land j vegetation cre­
ated j IV. sun, moon, and stars j v. marine and amphibian 
animals, and birds created j VI. quadrupeds created; MAN 

created. 
GEOLOGY: the earth in igneous fusion j its oceans, in 

vapors, over it j partly cooled and covered with its oceans, 
but the atmosphere, above, still dense with vapors j lands 
rising above the waters, becoming dry land (the azoic, of 
geology) j traces of vegetation, in the rocks of this age, un­
certain j cooling continued, and finally a clear sky, with the 
sun, moon, and stars no longer obscured; manne and am­
phibian animals, and birds (making up the ages of molluBCB, 
of fishes, of coal plants, and of reptiles) j quadrupeds cre­
ated j MAN. (The details of geological history fill out this 
mere list of epochs, and thus supply what the Bible does not 
undertake to give.) 

In these accounts, the Bible says that MAN was the last 
creation. Geology says the same. 

The Bible says that quadrupeds next preceded man. 
Geology says the same. 

The Bible says, that inferior animalspeeies, up to reptiles, 
were created before quadrupeds. Geolol!1Jsays the same. 

The Bible says that there was, earlier, an age without 
animal life. Geology does the same. 

The Bible says that, after the world had been long in for­
mation (for its three days), the SUD, moon, and stars ap-
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peared in the heavens. Geology, also, makes this an event 
long after the earth's beginning; and it may be shown to be 
probable, though not actually demonstrated, that this occur­
red after the earliest dry land appeared. 

The Bible says that vegetation was created with the first 
appearance of land, before animal life. Science gathers but 
indistinct records from the earth on this point; yet, plainly, 
has no counter-statement; and, as far. as there are any indi­
cations, they favor the above.1 

The Bible says that the world had a beginning. Geology, 
by its very system of progress, pointe to a beginning. 

Thus it is clear, that there is an accordance, to a con­
siderable extent; and that facta in science are stated in the 
Bible, although not there recorded simp1y as scientific facts. 

Geological science commences with the fact of the earth's 
fluidity, and cannot go back of thWj leaving the hints re­
specting earlier time to be gathered from other sciences. If 
the nebular hypothesis be not true, and the earth was, at 
first, a chaotic sphere, then we should infer, from science, 
that the light of the first day was the light communicated 
to the chaos - and similarly, for all part. of the universe, at 
once. The second day would be that ofthe first appearance 
of the waters, as an ocean, separated from the "swaddling 
band" of vapors above. The third day would be that of the 
first appearance of dry land, and the creation of vegetation; 
the fourth, the appearance of the sun, moon, and stars ; the 
fifth, the creation of animals, from the lowest to reptiles and 
birds (with some inferior quadrupeds in the latter half of 

. the era); the sixth, the creation of quadrupeds (age of 
mammals), and, lastly, of man.lJ 

If the nebular hypothesis be true, as supposed in Profes­
sor Guyot's exposition of the chapter, then the light of the 
first day would be the first ligbt in the great deep or uni­
verse chaos. The second day would correspond, either to 
the evolution of worlds, including the earth, from the chaos 
or nebula, as suggested by Prof. Guyot; or else, the earth 

1 See our int Article, Bib. Sac., Jan. 1856. 
• Thia ia _ntially the view brought out many yean ago by Prof. Silliman. 
y OL. XIV. No. ~fj. 46 
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having been evolved on the first day, to the earth with the 
vapors about it, as in the preceding paragraph. The third 
day, and the following, as above. 

We purposely avoided discussing the nebular hypothesis, 
in our first Article, and therefore gave an explanation (Prof. 
Guyot's). of the secon.d day, in a:note. Much ado is made 
about this Note, in the" World-Problem," in a manner 
quite like the stir about the boat-scene and the" Vestiges," 
and with as much appositeness. Professor Guyot, we trust 
will soon supply what is needed on this subject. 

The author of the" World-Problem" expresses great ad­
miration for the Nebular hypothesis, though not asserting 
actual belief in it j and, in the" Six Days of Creation," the 
" deep" or "water" of the second verse was explained as 
"an immense floating nebulosity, or part of some larger 
nebulosity." In the" World-Problem," the" water" is set 
down as the same that was about the dry land of the third 
day, and the application of the nebular hypothesis in an ex­
planation of Genesis is pronounced absurd. The existence 
of these waters before the first day, is the basis for his argu­
ment for the existence of light before the same day j for he 
says: "it is not easy to conceive that the absolute origina­
tion of light was later than the constitution of the water j " 
and the creation of" light in itself must therefore have been 
before that of the grosser fluid." (p. 286.) 

Now it is important to observe that the history of creation 
was not written by Moses, but by God himself j that the facts 
were unseen by man, and are both inconceivable by the hu­
man mind, and indescribable with exactness in human lan­
guage j that therefore, like the prophecies relating to our 
Saviour, they may express more than was ever in the mind 
of the sacred penman j in fact, more than the accumulating 
knowledge of progressing mind, on this earth, will ever com-
prehend. . 

It is also to be considered, that IF the nebular hypothesis 
be true, and if the Bible describes the beginning of our uni­
verse, the account should naturally have commenced with 
that beginning, whether so understood by the Jews or not. 
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Moreove" as our earth is but a dependent part of the uni­
verse, and since the command" Let light be," is of the most 
general kind, and besides, light would be the immediate con­
comitant of the first movement of the Spirit over the deep 
and the consequent action of forces in matter, there is cer­
tainly reason for giving the chapter the grandeur it may 
claim as the opening page of Heaven's message to man, by 
regarding the" Let light be" the fiat that rolled through im­
mensity when light first entered upon its mission, and the 
universe of worlds its course in history. 

There are many subjects, in the" World-Problem," yet 
untouched, that challenge criticism. But after our discus­
sions of fundamental principles, it is unnecessary to dwell 
longer on its pages. There is much, also, in both works, to 
commend. But the" W orId-Problem," as a whole, only adds 
further reason for pronouncing the writings of the author in­
jurious to the cause of the Bible. For, however great the 
author's love for its glorious revelations, which we would 
not question; however arduous his labors for the spread of 
truth and demolition of error, we still believe that infidelity 
may legitimately fortify itself from his philosophy; and the 
youth of the land be led to scorn the truth that has so un­
wise and uncharitable an advocacy. 

We entered upon these discussions under a sense of re­
ligious duty. Unacquainted with the author of the" Six 
Days of Creation," and knowing, from hearsay, that his 
work sustained the view of long periods for the" days" of 
Genesis, we opened the volume with the expectation of both 
pleasure and profit. But with almost every page, we found 
truth denounced, the study of nature contemned, and God's 
works treated as if the Creator were some ill-natured Ge­
nius detennined on deceiving man to his ruin. 

It had been our sure conviction that science, in all its de­
velopments, could and would stand by the Bible; and the 
proofs of their harmony were daily multiplying. We had 
watched, with special pleasure, the fading out of seeming 
oppositions, the breaking down of infidel entrenchments, 
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and the increasing grandeur of Bible truth with every word 
that was deciphered in the book of nature. We had loved 
the latter, because it was the work of Him who, through his 
gospel, had declared his love in tones of infinite tenderness; 
and to us, nature, although not giving origin itself to such 
tones, seemed still to send back ten thou8and echos and fill 
out the mighty choms. The word~ of a man defying sci­
ence, declaring its utter hostility to the Bible, and its base­
lessness, were, to our ears, words of profound infidelity; 
and although mingled with better thoughts, the volume ap­
peared plainly hostile to man's best interests. The ques­
tion of long or short days, discussed in it, seemed trivial 
compared with the spirit of the work. Adding to this, a 
theory of nature that was, in our view, at variance with both 
Bible and science, made of patches from the Development­
theory of the" Vestiges," Plato's philosophy, and the Bible, 
and an exegesis that let" the beginning" drop out of Gene­
sis, and made light to shine before God said "let light be," 
the writings appeared calculated to do valiant service for the 
evil one. As much as we were repugnant to controversy, it 
seemed a failure of duty to remain silent. With these mo­
tives we wrote, and have written again, and now offer our 
concluding words. And we shall feel that a life consecrated 
to the Bible, and to science as its tributary, has accomplished 
some good, if our pages shall have strengthened the faith 
of any in sacred truth, the exaltation of which is the end of 
all knowledge. 

We close in the language of Bayne's "Christian Life:" 
" Is it too much to predict, that when Science shall have 
filled its orb, it will be seen, by all nations, that the Father 
of spirits has had a higher design regarding it, than that of 
spreading man's table, or shortening his path; and that 
it casts a light, to reveal and demonstrate, over every pil­
lar, down every avenue and colonnade, into every nook and 
crevice, of his word? Wait on the Lord j be of good 
courage, and He shall strengthen thy heart. Wait, I 8ay, 
on the Lord." 
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Then be it ours to testify alike our gratitude and our faith 
by our efforts to Christianize the world. To whatever 
barbarous tribe the Anglo Saxon race shall carry'their free 
and pure Christiaaity, their own homestead bears witness, 
that" the wilderness and tlte solitary place shall be glad for 
them; and the desert shall rejoice, and blossom as the Ime." 

ARTICLE VII. 

THOUGHTS ON SPECIES. 

By Professor James D. Dana, Yale College .• 

[PREFATORY NOTE.- The discussion with respect to the 
Unity of the Human race based on the study of Nature, is 
naturally divided into three sections: 

1. Is man of one, or pf several species. 
2. If of one species, was he created on one only, or on 

different continents, or in other words, was there a plurality 
of original birth-lands. 

3. If of one centre only, was there but one first pair, or a 
plurality of first pairs. 

The plurality of species, of birth.lands, of parentage, are 
three distinct subjects of inquiry. 

If man is of more than one species, the creation of man 
on more than one continent and of more than .one pair 
must necessarily be admitted; and hence the inquiry as to 
unity of species is of the widest import. The course which 
scientific discussion has recently taken, makes this, in fact, 
the great fundamental question, involving all others. It is 
understood, that proving a plurality of species, is putting 
down all opposing arguments at a stroke; and this is, 
therefore, the point towards which attention is now es­
pecially directed. It is hence of the first importance, to 
those who would consider the bearings of science on the 
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grand topic, that this question should be profoundly con- . 
~dered. 

In treating it, we might perhaps have made a more sat­
isfactory argument to many minds, had we taken up the 
special results of observations on the distinctions and va­
riations of species. But it is reasonable and profitable, 
first, to take a survey of the wide range of nature, and 
gather up the testimony which science in all her depart­
ments is bringing to light. These departments, although 
so diverse, are yet coOrdinate in their relations. Each 
sheds light into the precincts of the other, and all combine 
in harmonious exhibitions of truth. More than this, com­
mon ideas underlie the whole system of the universe, de­
claring a unity of nature, parallel with the unity of the 
Infinite Author. An appe.al to general principles, is there­
fore an appeal to the deepest imd widest range of knowl­
edge. 

Moreover, the argument from the direct study of individual 
plants and animals, is only in its incipient state of prepa­
ration; for we yet know little as to' the limits of species 
and their laws of variation. Different investigators are at 
work on the subject; and until these and others have given 
it a long and thorough examination, it would be presump­
tuous to say with positiveness what the facts in this de­
partment of science do teach. We believe, that when fully 
worked out, they will only add force to the argument pre­
sented beyond. 

The subject of unity of species is too often approached 
as if a hastily made observation were sufficient to settle it 
pro or con. It is sometimes treated with careless or flippant 
remarks, as though there were no general principles in na­
ture bearing with mighty force on one side of the great 
question. The due appreciation of those principles will lead 
to more investigations and cautious scrutiny in the collec­
tion of facts, and more wisdom in weighing and using them. 

Again, there is ofteu impatience on the other side, that 
Science, in m~ing its deductions should not draw support 
of the truth from the Bible. But to be of value to the 
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cause of truth, it must be an independent source of argu­
ment. If a werd from the Bible is allowed to influence ita 
reasoning, the testimony is simply the Bible for the Bible, 
and not science for the Bible; we should not forget that as 
surely as nature and the Bible are of the same All-wise 
Being, so surely will nature stand by the Bible, and fulfil 
its mission in shedding light on the sacred page. 

The terms species and genus, although Mving precise 
significations in science, are not always interpreted in the 
same way by metaphysicians. A word of explanation 
may not therefore be out of place. 

In classification, we rise from Individuals to Species; 
then to Genera, - and so on, in the following order; Fam­
ilies, Tribes, Orders, Classes, Sub-kingdoms, Kingdoms. 
In the subdivisions above gen".s, Botanists vary a little 
from this order, but that is of no importance here. 

Individuals of a common kind we say are conspecific. 
Take for instance the horse. The horses domesticated over 
the world are of one species. There are various breeds; 
they exemplify the extent to which the species varie:.-, and 
are called varieties, a grade of subdivision under species; 
the varieties breed indefinitely with one another, while the 
different species of horse do not. The material group of 
horse-like animals, characterized by having a simple solid 
hoof or single toe, n:> rudimentary toes behind, the same 
dentition (number and arrangement of teeth) as in the 
common horse, and some other peculiarities, constitute the 
genus Equus. If the dentition presented two distinct 
types (the teeth having a high importance in classification 
because they vary with the food and whole structure of the 
species), or the foot had other rudimentary toes, there 
would have been two genera of solid-hoofed (solidungu­
late) quadrupeds. But in fact there is only one, so that 
the Family of solidull-::."'Uiates has but one known genus; 
this includes as species, the Horse, the Ass, the Hemiolle of 
India, and the Zebra, Onagga (or Dauw) and Quagga of 
Africa, besides some extinct fossil species. 

But there are other hoofed or Uttgulate species of quad-
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rupeds, as the sheep, deer, hog" elephant, constituting a 
large group. They are very distinct from U~aouiculates or 
clawed species, like the Lion, Cat, Bear; from the Monkey­
tribe or Quadrumana; from the Whales and Walms which 
swim and have no hind feet, and are hence called Mutilates; 
from the group of bats, or Ckeiropters; from the Insect-eaters, 
as the mole and hedgehog; from the Rodents or gnawers, 
like the mouse and squirrel; from the sloth and armadillo 
group called from their half toothless mouths, Edentates; 
from the M.armpials or pouched animals, like the opossum 
and Kangaroo. The large group of Ung-u.lates, embracing 
the elephant, hog, sheep and related animals along with the 
horse, is thus a natural division of quadmpeds, and is called 
an Order; - the other orders being those just mentioned, 
the Quadrumana, Unguiculates, Mutilates, Cheiropters, 
Rodents, Insect-eaters, Edentates, and Marsupials. 

Now the order of Ungulates is naturally divided into two 
• fribes; one having an even number of toes like the sheep, 

cow, hog, or Pari-digitates; the other, an odd number of 
toes, like the horse and Rhinoceros, or the Imparl-digitates. 
This is seemingly a characteristic of little value; and yet 
it is so fundamental, that an even-toed Ungulate when 
horned, has its horns in even pairs, one either side of the 
middle, while the odd-toed have, if any, a single horn on 
the middle line of the head, or if two, one is in advance of 
the other. 

The several orders mentioned are orders of the Class of 
Mammals under the Vertebrate subkingdom, and Animal 
Kingdom. To complete our explanations we repeat what 
is touched upon in another number of this Journal. The 
animal kingdom has its four subkingdoms, or four distinct 
plans of structure: -1st. The Rad,,;"ate or lowest subking­
dom, having a flower-like or star-shaped structure, as the 
star-fishes, jelly-fishes; 2nd. The Molluscan subkingdom, 
having a soft jointless body not radiate, as the oyster, 
snail; ard. The Articulate subkingdom, having a jointed 
body, with the articulations formed in the skin, and no in­
ternal jointed skeleton as insects, lobsters, worms; 4th. 
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The Vertebrate subkingdoJD, having vertebra, or an internal 
jointed bony skeleton like birds, fishes, quadrupeds. Again, 
the Vertebrate type is adapted to the different conditions of 
life afforded on the globe, and hence come the four classes: 
The Clasa of Fis/,es, of Reptiles, of Birds, of Mammals, the 
last embracing the quadrUpeds, and characterized by the 
species suckling their young. 

From this survey it is seen that the horse belongs to the 
Animal Kingdom - Vertebrate subkingdom - Class of 
Mammals - order of Ungulates - 'lHbe of Impari-digi­
tates - Family of soHdungulates - Ge1lus, Equus -1ftJe­
cies, Equus Caballus. 

We have barely glanced at this subject, in order to ex­
plain its elements, and show the relations of species to the 
higher groups, and not to present a philosophical exhibition 
of the principles of classification. It is simply an example 
of the method of subdivision in each department of nature. 
It should be understood, moreover, as explained in another . 
Article in this volume, that the groups are not arbitrary cots, 
bot natural groups or types. They are sometimes quite 
distinct from the groups, as in the case of the genus Equus; 
and often when shading into one another, it is· much Hke 
the coalescing of two radiant centres by their borders, each 
group having in general, its central idea or type structure. 
The Kingdoms of nature are literally Kingdoms: there is 
throughout an order and beauty of System, in w.hich the 
wisdom and .power of the Creator is displayed even more 
wonderfully than in the creation of a world or anyone of 
its living species. 

With these introductory remarks, we pass to the subject 
of our Article.] 

WHILE direct investigation of individual objects in na­
ture is the true method of ascertaining the laws and limits 
of species, we have another source of suggestion and au­
thority in the comprehensive principles that pervade the 
universe. The source of doubt in this synthetic mode of 
reaching truth consists in our imperfect appreciation of uni-
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versal law. But science has already searched deeply 
enough into the different departments of nature to har­
monize many of the thoughts that are coming in from her 
wide limits; and it is well, as we go on in research, to 
compare the results of observations with these utterings of 
her universality. 

We propose to present some thoughts on species from the 
latter point of view, reasoning from central principles to the 

.. circumferential, and if we mistake not, we shall find the light 
from this direction sufficiently clear to illumine a subject 
which is yet involved in doubts and difficulties. 

The questions before us at this time are : 
1. What is a species 1 
2. Are species permanent 1 
3. What is the basis of variations in species 1 

1. What is a species. 
It is common to define a species as a group comprising 

such individuals as are alike infundamenlal qualities; and 
then by way of elucidation, to explain what is meant by 
fundllmental qualities. But the idea of a group is not 
essential; and moreover it tends to confuse the mind by 
bringing before it, in the outset, the endless diversities in 
individuals, and suggesting numberless questions that vary 
in answer for each kingdom, class, or subordinate group. 
It is better to approach the subject from a profounder poiut 
of view, search for .the true idea of distinction among 
species, and then proceed onward to a consideration of the 
systems of variables. 

Let us look first to inorganic nature. From the study of 
the inorganic worid we learn that each element is repre­
sented by a specific amount or law of force; and we even 
set down in numbers the precise value of this force as 
regards one of the deepest of its qualities, chemical attrac­
tion. Taking the lightest element as a unit to measure 
others by, as to their weights in combination, oxygen stands 
in our books as 8; and it is precisely of this numerical 
value in its compounds: each molecule is an 8 in its chem-
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ical force or law, or some simple multiple of it. In the 
same way there is a specific number at the basis of other 
qualities. Whenever then the oxygen amount and kind of 
force was concentred in a molecule, in the act of creation, 
the species oxygen commenced to exist. And the making 
of many such molecules instead of one, was only a repeti­
tion in each molecule, of the idea of oxygen. 

In combinations of the elements, as of oxygen and hy­
drogen, the resultant molecule is still equivalent to a fixed 
amount, condition, or law, of chemical force; and this law, 
which we express in numbers, is at the basis of our notion 
of the new species. 

It is not necessarily a different amount of force; for it 
. may be simply a different state of concentration or different 
rate or law of action. This should be kept in mind in con­
nection with what follows. l 

The essential idea of a species, thence deduced, is this: 
a species corresponds to a specific a'lltOW1l.t or conditiml of 
concentred force, defined in the act or law of creation. 

Turn now to the organic world: The individual is in­
volved in the germ-cell from which it proceeds. That cell 
possesses certain inherent qualities or powers, bearing a 
definite relation to external nature, 80 that, when having its 
appropriate nidus or surrounding conditions, it will grow, 
and develop out each organ and member to the completed 
result, and this, both as to all chemical changes, and the 
evolution of the structure which belongs to it as a subordi­
nate to some kingdom, class, order, genus and species in 
nature. The germ-cell of an organic being develops a spe­
cific result; and like the molecule of oxygen, it must cor-

I When we hal'e in view oxygen and the elements, we are apt to thiuk of 
their molecules a8 distinguished by a different amOUNt Ilnd Lind of force. 
But when we consider the many different compounds that may be made of the 
same clements (as carbon and hydrogen), in the very same proportions, we are 
led to conceive of these as differing molecularly in a different lam of the same 
force or forces. When, again, we see the BBmc element under conditions a8 
diverse as any two compounds, as in cases of allotropism, we are still better 
satisfied with adopting, for the present, the most general expression - a differ· 
ent law of action or condition of moleculu foree. 
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respond to a measured quota or specific law of force. We 
cannot apply the measure, as in the inorganic kingdom, for 
we have learned no method or unit of comparison. But it 
must nevertheless be true, that a specific predetermined 
amount, or condition, or law, of force is an equivalent of 
every germ-cell in the kingdoms of life. We do not mean to 
say that there is but one kind of force; but that whatever 
the kind or kinds, it has a numerical value or law, although 
human arithmetic may never give it expression. 

A ° species among living beings, then, as well as inor­
ganic, is based on a specific amount or condition of concen-° 
tred force defined in the act or law of creation. 

Anyone species has its specific value or law of force; 
another, its value; and s~ for all: and we perceive the 
fundamental notion of the distinction between species 
when we view them from this potential point of view. The 
species, in any particular case, began its existence when the 
first germ-cell or individual was created; and if several 
germ-cells of equivalent force were created, or several indi­
viduals, each was but a repetition of the other: the species 
is in the potential nature of the individual, whether one or 
many individuals exist. 

Now in organic beings, - unlike the inorganic, - there is 
a cycle of progress involving growth and decline. The 
oxygen molecule may Be eternal as far as anything in its 
nature goes. But the germ-cell is but an incipient state in 
a cycle of changt;s, and is not the same for two successive 
instants; and this cycle is such that it includes in its flow 
a reproduction, after an interval, of a precise equivalent of 
the parent germ-cell. Thus an indefinite perpetuation of 
the germ-cell is in fact effected; yet it is not mere endless 
being, but like evolving like in an unlimited round. Hence, 
when individuals multiply from generation to generation, 
it is but a repetition of the primordial type-idea j and the 
true notion of the species is not in the resulting group, but 
in the idea or potential element which is at the basis of 
every individual of the group; that is, the specific law of" 
force, alike in all, upon which the power of each as an 
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existence and agent in nature depends. Dr. Morton pre­
sented nearly the same idea when he described a species as 
a primordial organic form. 

Having reached this idea as the starting point in our 
notion of a species, we must still, in order to complete and 
perfect our view, consider what is the true expression of 
this potentiality. For this purpose, we should have again 
in mind, that a living cell, unlike an inorganic molecule, 
has only a historical existence. The species is not the 
adult retlultant of growth, n01 the initial germ-cell, nor its 
condition at any other point; it comprises the whole his­
tory of the development. Each species has its own f'pecial 
mode of development as well as ultimate form or result, its 
serial unfolding, inworking and outtlowing; so that the 
precise nature of the potentiality in each is expressed by 
the line of historical progress from the germ to the full 
expansion of its powers, and the realization of the end of 
it~ being. We comprehend the type-idea only when we 
understand the cycle of evolution through all its laws of 
progress, both as regards the living structure under devf'l­
opment within, and its successive relations to the external 
world. 

2. Permanence of species. 
What now may we infer with regard to the permanence 

or fixedness of species from a general survey of nature? 
Let us turn again to the inorganic 'W011d. Do we there 

find oxygen blending by indefinite shadings with hydrogen 
or with any other element? Is its combining number, its 
potential equivalent, a varying number,-usually 8, but at 
times 8 and a fraction, 9, and so on '1 Far from this; the 
number is as fixed as the universe. There are no indefinite 
blcndings of elemt'nts. There are combinations by multi­
ples or submultiples, but these prove the dominance and 
fixedness of the combining numbers. 

But further than this, fixed numbers, definite in value and 
defiant of all destroying powers, are well known to chara.Co 
terize nature from its basement to its top-stone. We 
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find them in combinations by volume as well as weight, 
that is, in all the relations of chemical attraction; in the 
mathematical forms of crystals and the simple ratios in 
their modifications, - evidence of a numerical basis to 
cohesive attraction; in the laws of light, heat, and sound. 
Indeed, as we have elsewhere said, the wholE\ constitution 
of inorganic nature, and of our minds with reference to 
nature, involves fixed numbers; and the universe is not 
only based on mathematics, but on finite determinate num­
bers in the very natures of all its elemental forces .. Thus 
the temple of nature is made, we may say, of hewn and 
measured stones, so that, although reaching to the heavens, 
we may measure, and thus use the finite to rise toward the 
infinite. 

This being true for inorganic nature, it is necessarily the 
law for all nature, for the ideas that pervade the universe 
are not ideas of contrariety but of unity and universality 
beneath and through diversity. 

The units of the inorganic world, are the weighed ele­
ments and their definite compounds or their molecules. 
The units of the orgabic are species, which exhibit them­
selves in their simplest condition in the germ-cell state. 
The kingdoms of life in all their magnificent proportions 
are made from these units. Were these units capable of 
blending with one another indefinitely, they would no 
longer be units, and species could not be recognized. The 
system of life would be a maze of complexities; and what­
ever its grandeur to a being that could comprehend the infi­
nite, it would be unintelligible chaos to man. The very beau­
ties that might charm the soul would tend to engender 
hopeless despair in the thoughtful mind, instead of supply­
ing its aspirations with eternal and ever-expanding truth. 
It would be to man the temple of nature fused over its 
whole surface and through its structure, without a line the 
mind could measure or comprehend. 

Looking to facts in nature, we see accordingly every­
where, that the purity of species has been guarded with 
great precision. It strikes us naturally with wonder, that 
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even in senseless plants, without the emotional repugnance 
of instinct, and with reproductive organs that are all out­
side, the free winds being often the means of transmission, 
there should be rigid law sustained against intermixture. 
The supposed cases of perpetuated fertile hybridity are so 
exceedingly few as almost to condemn themselves, as no 
true examples of an abnormity 80 abhorrent to the system. 
They violate a principle so essential to the integrity of the 
plant-kingdom, and 80 opposed to nature's whole plan, that 
-we rigptly demand long and careful study before admitting 
the exceptions. 

A few words will explain what is meant by perpetuated 
fertile hybridity. The following are the supposable grades 
·of results from intermixture between two species:-

1. No issue whatever - the usual case in nature. 
2. Mules (naming thus the issue) that are wholly infer­

tile whether among themselves or in case of connection 
with the pure or original stock. 

3. Mules that are wholly infertile among themselves, ~ut 
may have issue for a generation or two by connection with 
'One of tfte original stock. 

4. Mules that are wholly infertile among themselves, but 
may have issue through indefinite generations by connec­
tion for each with an individual of the original stock. 

6. Mules that are fertile among themselves through one 
~r two generations. 

6. Mules that are fertile among themsel~es through 
many generations. 

7. Mules that are fertile among themselves through an 
indefinite number of generations. 

The cases 1 to 6 are known to be established facts in 
nature; and each bears its testimony to the grand law of 
purity and permanence. The examples under the heads 
2 to 6 become severally less and less numerous, and art 
must generally use an unnatural play of forces or arrange­
ments to bring them about. 

Again, in the animal kingdom, there is the same aversion 
in nature to intermixture, and it is emotional as well as 
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physical. The supposed cases of fertile hybridity are fewer 
than among plants. 

Moreover, in both kingdoms, if ,hybridity be begun, na­
ture commences at once to purify herself as of an ulcer on 
the system. It is treated like a disease, and the energies of 
the species combine to throw it off. The short run of hy­
bridity between the horse and the ass, species very closely 
related, reaching its end in one single generation, instead of 
favoring the idea that perpetuated fertile hybridity is pos­
sible, is a speaking protest against a principle that would 
ruin the system if allowed free scope. 

The finiteness of nature in all her proportions, and the 
necessity of finiteness and fixedness for the very existence 
of a kingdom of life, or of human science its impress on 
finite mind, are hence strong arguments for the belief that 
hybridity cannot seriously trifle with the true units of 
nature, and at the best, can only make temporary variations. 

It is fair to make the supposition that in case of a very 
close proximity of species, there might be a degree of fertile 
hybridity allowed; and that a closer and closer affinity 
might give a longer and longer range of fertility. But the 
case just now alluded to seems to cut the hypothesis short; 
and moreover it is not reasonable to attribute such indefi­
niteness to nature's outlines, for it is at variance with the 
spirit of her system. 

Were such a case demonstrated by well-established facts, 
it would necessarily be admitted; and we would add, that 
investigations directed to this point are ihe most important 
that modern science can undertake. But until proved by 
arguments better than those drawn from domesticated 
animals, we may plead the general principle against the 
possibilities on the other side. If there is a law to be dis­
covered, it is a wide and comprehensive law, for such are 
all nature's principles. Nature will teach it, not in one 
corner of her system only, but more or less in every part. 
We have therefore a right to ask for well-defined facts, 
taken from the study of successive generations of the inter­
breeding of species known to be distinct. 

74· 
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Least of all should we expect that a law, which is so 
rigid among plants and the lower animals, should have in; 
main exceptions in the highest class of the animal kingdom, 
and its most extravagant violationts in the genus Homo j 
for if there are more than one species of Man, they have 
become in the main indefinite by intermixture. The very 
crown of the kingdom has been despoiled; for a kingdom 
in nature is perfect only as it ret.ains all its original parts in 
their full symmetry, undefaced and unblurred. Man, by 
receiving a plastic body, in accordance with a law that 
specics most capable of domestication should necessarily 
be most pliant., was fitted to take the whole earth as his 
dominion, and live under every zone. And surely it would 
have been a very clumsy method of accomplishing the same 
result, to have made him of many species, all admitting of 
indefinite or nearly indefinite hybridization, in direct oppo­
sition to a grand principle elsewhere recognized in the 
organic kingdoms. It would have been using a process 
that produces impotence or nothing among animals for the 
perpetuation and progress of the human race. 

There are other ways of accounting for the limited pr0-
ductiveness of the mulatto, without appealing to a dis­
tinction of species. There are causes, independent of mi."<­
ture, which are making the Indian to melt away before the 
white man, the Sandwich Islander and all savage people to 
sink into the ground before the power and energy of higher 
intelligence. Thcy disappear like plants beneath those of 
stronger root and growth, being depressed morally, intel­
lectually and physically, contaminated by new vices, 
tainted variously by foreign disease, and dwindled in all 
thcir hopes and aims and means of progress, through an 
overshadowing race. 

We have therefore reason to believe from man's fertile 
intermixture, that he is one in species; and that all organic 
species are divine appointments which cannot be oblit­
erated, unless by annihilating the individuals represcnting 
the species. 

It may be said, that different species in the inorganic 
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world combine so as to form new units, and why may they 
not in the organic? It is true they combine, but not by 
indefinite blendings. There is a definite law of multiples, 
and this is the central idea in the system of inorganic na­
ture. In organic nature, such a law of multiples, if existing, 
would be general, as in the inorganic; it would be an es­
sential part of the system and should be easily verified, 
while, in fact, observation lends it no support, not even 
enough to have suggested the hypothesis. 

In one kingdom, the inorganic, there is multiplication of 
kinds of units by combination, according to the law of mul­
tiples, and no reproduction; while in the organic, there is 
reproduction of like from like and no multiplication of 
kinds by combination. And thus the two departments of 
living and dead nature widely diverge. 

Neither does the possibility of mere mixture among 
inorganic sub~tances afford any analogy to sustain the idea 
of possible hybrid mixture indefinitely perpetuated, among 
living beings. The mechanical aggregation of units that 
make up ordinary mixture, is one thing; and the combi­
nation that would alter a germ, one of the units in organic 
species, even to its fundamental nature, is quite another. 
This last is not aggregation. It is as different from mere 
mixture as is chemical combination and stands somewhat 
in the same relation, so that the analogy has no bearing on 
the question. 

3. Variations of Species. 
• Bnt there are variations in species, and this is our next 

topic. The principles already considered teach, as we 
believe, that each species has its specific value as a unit, 
which is essentially permanent or indestructible by any 
natural source of change; and we have, therefore, to admit 
in the outset, if these principles are true, that variations 
have their limits, and cannot extend to the obliteration of 
the fundamental characteristics of a species. 

To understand these variations, we may again appeal to 
general truths. 

Variation is a characteristic of all things finite; and is 
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involved in the very conditions of existence. No substance 
or body can be wholly independent of every or any other 
body in the universe. The most comprehensive and influ­
ential law in nature, most fundamental in all change, com­
position or decomposition, growth or decay, is the law of 
mutual sympathy, or tendency to equilibrium in force 
through universal action and reaction. 

The planets have their orbits modified by other bodies in 
space through their changing relations to those bodies. A 
substance, as oxygen or iron, varies in temperature and 
state of expansion from the presence of a body of different 
temperature; in chemical tendencies from the presence of a 
luminous body like the sun; in magnetic or electrical at­
traction from surrounding magnetic or electrical influences. 
There is thus unceasing flow and unceasing change through 
the universe. All the natural forces are closely related as 
if a common family or group, and are in constant mutual 
interplay. 

The degree or kind of variation has its specific law for 
each element; and in this law the specific nature of the 
element is in a degree expressed. . There is to each body or 
species, the normal or fundamental force in which its very 
nature consists; and, in addition, the relations of this force 
to other bodies, or kinds, amounts or conditions of force, 
upon which its variations depend. One great end of inor­
ganic science is to study out the law of variables for each 
element or species. For this law is as much a part of an 
idea of the species, as the fundamental potentiality; inde411 
the one is a measure of the other. 

So again, a species in the organic kingdoms is subject to 
variations, and upon the same principle. "Its very devel­
opment depends on the appropriation of material around it, 
and on attending physical forces or conditions, all of which 
are variable through the whole of its history. Every chem­
ical or molecular law in the universe is concerned in the 
growth, - the laws of heat, light, electricity, cohesion, etc.; 
and the progress of the developing germ, whatever its 
primal potentiality, is unavoidably subject to variations, 
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from the diversified influences to which it may be ex­
posed. The new germ, moreover, takes peculiarities from 
the parent or from the circumstances to which its ances­
try had been exposed during one or more preceding gen­
erations. 

There is then a fixed normal condition or value, and 
around it librations take place. There is a central or in­
trinsic law which prevents a species from being drawn off 
to its destruction by any external agency, while subject to 
greater or less variations under extrinsic forces. 

LiabilJty to variation is hence part of the law of a spe­
cies; and we cannot be said to comprehend in any case the 
complete idea of the' type until the relations to external 
forces are also known. The law of variables is as much an 
expression of the fundamental equalities of the species in 
organic as in inorganic nature; and it should be the great 
aim of science to investigate it for every species. It is a 
source of knowledge which will yet give us a deep insight 
into the fundamental laws of life. Variations are not to be 
arranged ~der the head of accidents; for there is nothing 
accidental in nature; what we. so call, are expressions 
really of profound law, and often betray truth and law 
which we should otherwise never suspect. 

This process of variation, is the external revealing the 
intel1lal, through their sympathetic relations; it is the law 
of universal nature reacting on the law of a special nature, 
and compelling the latter to exhibit its qualities; it is a 
centre of force manifesting its potentiality, not in its own 
inner working, but in its outgoings among the equilibrating 
forces around, and thus offering us, through the known and 
physical, some measure of the vital within the germ. It is 
therefore one of the richest sources of truth open to our 
search. 

The limits of variation, it may be difficult to define 
among species that have close relations. But being sure 
that there are limits, - that science, in looking for law and 
order written out in legible characters, is not in fruitless 
search, we need not despair of discovering them. The 
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zoologist, gatheriug shells or mollusks from the coast of 
eastern America and that of Japan, after careful study, 
makes out his lists of identical species, with the full assur­
ance that species are definite and stable existences; and he 
is even surprised with the identity of characters between the 
individuals of a species gathered from so remote localities. 
And as he sees zoological geography rising into one of the 
grandest of the sciences, his faith in species becomes iden­
tified with his faith in nature and all physical truth. 

If then we may trust this argument from geneml truths 
to special, - general truths we say, for general principles as 
far as established are truths - we should conceive of a 
species from the potential point of view, and regard it as-

a. A concentred unit of force, an ineffaceable component 
of the system of nature; but 

b. Subject to greater or less librations, according to the 
universal law of mutual reaction or sympathy among forces. 

And, in. addition, in the organic kingdom, 
c. Exhibiting its potentiality, not simply or wholly in 

any existing condition or action, but through a cycle of 
growth from the primal germ to maturity, when the new 
germ comes forth as a repetition of the first to go another 
round in the cycle and perpetuate the original unit; and, 
therefore, as follows from a necessary perpetuity of the 
cycle-

d. Exhibiting identit.y of species among individuals, by 
perpetuated fertile intermixture in all normal conditions, 
and non-identity by the impossibility of such intermixture, 
the rare cases of continuation for one or two generations, 
attesting to the stability of the law, by proving the effort of 
nature to rid herself of the abnormity, and her success in 
the effort. . 

e. The many like individuals that arc conspecific do not 
properly constitute the species, but each is an expression of 
the species in its potentiality under some one phase of its 
variables; and to understand a species, we must know its 
law through all its cycle of growth, and its complete series 
of librations. 
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We should therefore conceive of the system of nature as 
involving, in its idea, a system of units, finite constituents 
at the basis of all things, each fixed in law; these units in 
inorganic nature as adding to their kinds by combinations in 
definite propositions; and those in organic nature adding 
to their numbers of representative individuals, but not kinds, 
by self-reproduction; and all adding to their varieties by 
mutual reaetion or sy.mpathy. Thus from the law within 
and the law without, under the Being above as the Author 
and sustainer of all law, the world has its diversity, the 
cosmos its fulness of beauty. 

It may be remarked again, that we must consider this mode 
of reaching truth, by reasoning from the general to the 
special, as requiring also its complement, direct observation, 
to give unwavering confidence to the mind; and we should 
therefore encourage research with a willingness to receive 
whatever results come from nature. We should give a 
high place in our estimate to all investigation tending to 
elucidate the variation or perlI!-anence of species, their 
mutability or immutability; and at the same time, in order 
that appearances may not deceive us, we should glance 
towards other_departments of nature, remembering that all 
truth is harmonious, and comprehensive law the end of 
science. 

A word further upon our con<!cptions of species as reali­
ities. In acquiring the first idea of species, we pass, by 
induction, as in other cases of generalization, from the 
special details displayed among individuals to a general 
notion of a unity of type; and this general notion, when 
written out in words, we may take as an approximate for­
mula of the species. One system of philosophy thence 
argues that this result of induction is nothing but a notion 
of the mind, and that species are but an imaginary product 
of logic; or at least, that since, as they say (we do not now 
discuss this point), genera are groupings without definite 
limits which may be laid off variously by different minds, so 
species are undefined, and individuals are the only realities 
- the supposed limits to species being regarded as proof of 
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partial study, or a consequence of a partial development of 
the kingdoms of nature. Another system infers, on the con­
trary, that species are realities, and the gen«:ral or type-idea 
has, in some sense, a real existence. A third admits that 
species are essentially realities in nature, but claims that the 
general idea exists only as a result of logical induction. 

The discussion in the preceding pages sustains most 
nearly the last view, that species are realities in the system 
of nahtre while manifest to us only in individuals; that is, 
they are so far real, that the idea for each is definite, even of 
mathematical strictness (although not thus precise in our 
limited view), it proceeding from the mathematical and finite 
basis of nature. They are the units fixed in the plan of 
creation; and individuals are the material expressions of 
t.hose ideal units. 

At t.he same time we learn, that, while species are reali­
ties in a most important and fundamental sense, no compre­
hensive type-idea of a species can be represented in any 
material or immaterial existence. For while a species has 
its constants, it has also its variables, each variable becom­
ing a constant. so far only as its law and limits of variation 
are fixed; and in the organic kingdoms, moreover, each in­
dividual has its historic phases, from the germ through the 
cycle of growth. The general idea sought out by induction, 
therefore, is not made up ()f invanables. Limited to these, 
it represents no object, class of objects, or law, in nature. 
The variables are a necessary complement to the invaria­
bles; and the complete species-idea is present to the mind, 
only when the image in view is seen to be ever changing 
along the linea of variables and development. ""hatever 
individualized conception is entertainea, it is evidently a con­
ception of the species in one of its phases, - that is, under 
some one specific condition a~ to size, form, color, constitu­
tion, etc., as regards each part in the structure, from among 
the many variations in all these respects that are possible: 
mind can picture to itself individuals only and not species, 
and one phase at a time in the life of an organic individual, 
not the whole cycle. 
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We may attempt to reach what is called the typical form 
of a species, in order to make this the subject of a concep­
tion. But even within the closest range of what may be 
taken as typical characters, there are still variables; and 
moreover, we repeat it, no one form, typical though we con­
sider it, can be a full expression of the species, as long as 
variables are as much an essential part .of its idea as con­
stants. The advantage of fixing upon some one variety as 
the typical form of a species is this, - that the mind may 
have an initial term for the laws embraced under the idea of 
the species, or an assumed centre of radiation for its variant 
series, so as more easily to comprehend those laws. 

Again, abrupt transitions and not indefinite shadings 
have been shown to be the law of nature .. In proceeding 
from special characters to a general species-idea, nature gives 
us help through her stepping stones and barriers. In former 
times, man looked at iron and other metals from the outside 
only, and, searching out their differences of sensible charac­
ters, gradually eliminated the general notion of each, by the 
ordinary logical method of generalization. But science 
now brings the elements to the line and plummet, and 
reaches a fixed number for iron and other elements as to 
chemical combination, etc. By this means, the studying 
out of the idea of a species seems almost to have escaped 
from the domain of logic into that of direct trial by weights 
and measures. It is no ·longer the undefined progress of 
simple reason, with a mere notion at the end, but an appeal 
to definite measurable values, with stable numbers at bot­
tom, fixed in the very foundations of the universe. So, in 
the organic kingdoms, where there is, to our limited minds, 
still greater indefiniteness in most-characters, the barrier 
against hybridity appears to stand as a physical test of spe­
cies. Weare thus enabled in searching into the nature of 
a species, to strike from the outside detail to the foundation 
law. 

The type-idea, as it presents itself tp the mind, is no more 
a subject of defined conception than any mathematical ex­
pression. Could we put in mathematical terms the precise 
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law, in all its comprehensiveness, which is at the basis of 
the species iron, as we can for one of its qualities, that of 
chemical attraction, this mathematical expression would 
stand as a representative of the species; and we might use 
it in calculations, precisely as we can use any mathematical 
term. So also, if we could write out in numbers the p0-

tential nature of an organic species, or of its genu, includ­
ing the laws of its variables, this expression would be like 
any other term in the hands of a mathematician; the mind 
would receive the formula as an expression for the species, 
and might compare it with the formulas of other species. 
But, after all, we have here a mere mathematical abstrac­
tion, a symbol for an amount or law of force, which can be 
turned into conceptions, only by imagining (supposing this 
possible) the force in the course of its evolution of concrete 
realities, according to the law of development and laws of 
variations embraced within it. 

ARTICLE IX. 

NOTICES OF NEW PUBLICATIONS. 

MRs. KNIGHT'S LIFE OF MONTGOMERY.' 

TilE early life of the poet Montgomery wall a checkered one. At the 
age of six yean, he W8I placed at the :!\Ioravian School, at Fulneck, near 
Leeds, where, after an interval of six yean, he receh'ed a viait of three 
months, from his parents, just before they left their country, 81 mission­
aries to the West Indiel. ltis parents he never saw after thie visit; 811 

they both died in the field of their miJtsionary labors, about seven yean 
after. Young Montgomery bad been intended for the Ministry, but he 
showed 10 little interest in study that the Moravian Brethren BOOn gave 
up the hope of educating him for this purpose, and placed him in a retail 

I Life of James Montgomery. By Mrs. Helen C. Knight, author of .. Lady 
Huntington and her Friends," "Memoirs of IInnnah More," etc. Boston: 
Gould and Lincoln, 1857. 12mo. pp.416. 
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