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- have beauty, the “splendxde perfectum L _- A

a0 - SCHOLASTIC PHILOSOPHY

_ attamed, and of the various re]at:ons exlstmg between the
- elements to be co-ordinated or subordinated in order to attain it.

"Hence, a constant ordered arrangement of many distinct -
" . elements, of themselves unintelligent, and indifferent .to this

arrangement or. another, requires intelligence as its ‘propor-
‘tionate efficient cause. - This is a simple metaphysical principle
universally recognized by the common sense of mankind. It
is, in fact an immediate appllcatnon of the Prmuplc of

Supmuexmny Anrrct.e.—-Bmm

85 Beauty is that prOperty or perfect:on m thmgs on .

" account of which their mere perception, apart from use, posses-
- sion or other advantages, pfease.f‘ perfecticm_ giving plusure
. to the beholder.” . .
~ That an object be’ heautxful therefore, it must be (I) per-

fect in entity and action; (2) all its elements, really or virtu-

ally distinct must be duly proportmned and harmoniously
- related to each other; (3) this perfection and hannony of parts
. nmst cleasly manifest itself to the beholder. .- -,
. . Wherever, therefore, these three elements are- found in
B ?any object, whether of the spiritual or matenal order, there we

. 86. As only intelligence can- apprehend compiemw:s and
: Jumnony of elements, it follows that the intellect is strictly
.the aesthetic faculty; as our power of reasoning. may be
. cultivated and perfected, so our faste or power of apprehending
:and euloymg beuty may be pcrfected by culmre. s
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COSMOLO GY

CosmoIOgy is, The sci ceiof the materihl_ universe. .

Its matenal object is corporeal substance and its _properties. .-

- Its formal objects are the ultimate supra-sensible causes of the . )

- same. As the ultimate efficient, fina and exemplary Cause of )
all-finite ‘Beings is the subject-matter of Natural- Theology, =
we shall confine ourselves here mainly to-the- _investigation of "

the ultimate material and formal causes of carporeal substances, i -

thur properties and phenomena..

“We start with the data of 6bsefvat1on and expenment o

and applying “rational prmmples to, these we shall deduce a -
systematic body ‘of ultimate truth in regard to the nature and. -
pmpe.rtles of. corporeal substance. in - genera.l and of_ the three
 highest genera into which it is divided, \nz. 3 the mmeral vege-
tahle and animal kingdoms of nature. ;™" .-

We may convemently dmde our subject mto three Chap-
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ArticLe L—QuanTITY.

2. Quantity.~The most obviously manifested property of
bodies is guantity, i. e., that property in virtue of which they
are extended, have parts outside parts, are divisible and occupy
space; so that different parts of the occupying body cortespond
to different parts of the occupied space,-

-Omitting other senses in which the word guantity may be
used, we speak here only of continuous quantity. This is had
when the extraposited parts are bounded by common limits,
that is to say, the parts into which the extended substance is
divisible, but not divided have, antecedently to division, 5o

extremities of their own distinct from those of the whole. -

We have in reality but one thing, though that one thing is
divisible into many parts, 1. e., it is actually one; potentially
‘many. ' - . :

3. That we have the concept of such continuous quantity
is undisputed : the whole science of geometry is based upon it.
Let us briefly analyze its contents. Take, for instance, a cubic

foot of continuous extension, prescinding from the particular '

substance to which it belong. Extenston thus conceived is
mathematical quantity. It has three dimensions: length,
breadth, and depth, or thickness. The solid is bounded or
terminated by surfoces; the surface, by lines; the line, by
points.” A point has no extension; a line, neither breadth nor
depth; a surface, no depth. Points, lines and surfaces, then,
are but the lmits or extremities of linear, superficial and solid
extension, respectively, and have no positive entity of their
own apart from that of the extension they terminate. -

o Nore—All actual extension, therefore, is represented by
1lfles, surfaces, or solids, i. e., extension of one, two or three
dimensions. This may be expressed algebraically by the sym-
. bols x, 2% 2%, £, g, ‘an inch long, ‘an inch square,’ ‘a cubic
. inch” But if we go on, in the same sense of the terms, to write

#*...,..£", it becomes impossible to realize or to conceive a

~
~
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geometric figure which such a symbol might represent. Hence,
the N-dimensional extension of the non-Euclidean geometry
becomes when apphed to contintious quantity a mere algebraic
lusion, -

4. Continzous extension of whatever kind is necessanly
divinble. But how far is it divisible? Take 2 line an inch
long, for instance, halve it, take half of that half again, and
o on, as.often as you please. Shall you ever reach a part
which is incapable of -further division, that is to say, umex-.
tended? Clearly no; for, if you could divide the line into un-
extended points, then the sum of these points should give you
the line, and you should have O, O, O, etc,, equals 1 inch. In
the same way, it is obvious that a surface cannot be divided
into a sum of lines; or a solid into a sum of surfaces. Hence,
continuous extension is -divisible into parts which are.them-
selves extended and, therefore, indefinitcly divisible. -

Note—1In the preceding paragraph we have been speakmg
of the divisibility of continuous quantity as such, i.e., con-’
sidered in itself and without regard to,the substance to which
it belongs. If we consider, however, the guantified corporeal

. substance, then we admit that there is a minimum beyond which -

division cannot' go, atoms in the literal sense. of the word.
Thus, there is a mininuon quantity of material substance re-
quired for the smallest existible portion of Q. C, H,, etc.
- But in all these cases.the indivisibility s ‘due, not to the -

guantity as such, but to the nature of the substance. “Corpus -

mathematice acceptum’ divisible in infinitum; corpus naturale
non est d.|v151ble in mﬁmtum * k% sed requmt determmatam _,
quantitatern.” : :

$. But, again, we may ask In what sense are the parts e

into which it is divisible contained in the undivided con-
tinuous whole? A quantitative part implies two things, viz.:

(1) 2 positive extended reality, (2) with limits or extrcmities__ :'. o
of its own so that it is impossible to conceive a part without .~ -

conceiving it as terminated by limits of its own independent
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of those of the whole of which it is part. - Now, in continuous
extension we have the positive reality, but not the independent

. - boundaries; consequently, we have no aciual parts; we have
_ - actugd unity and only potential plurality. Hence, if we are
-asked how many parts are there in a given continuous line,
. we answer there are no partS’ there may be more than you
- can think. e
;s 6. But now we go on to ask Is contmnous extension a
 real property of bodies in the world around us (physical
© . quantity) ? or are the bodies we see and touch made up of a
. multitude of unextended mathematical points? - The question
" is general; nor do we care for the moment to inquire whether
" . -the Jarger tangible masses around us are themselves continu-
. " ously extended, .or merely composed of contiguous. smaller
. masses which are so contimously extended. ‘We are satisfied
.- here, if it be admitted that there is in nature an objective
.- - reality corresponding to our concept of: continuous -quantity.
- Now, we say it is absurd to maintain that the extension and the
.. extended resistance which our senses perceive .in the material
" world can.arise from a multitude of unextended points. For,
' -._jetther these points are contiguous, and then, as they have no
-extension either of length, breadth or selidity, any number of
2% them touching each other will give us, as far as extension is
.- concerned, only O, O, O, etc.==0; or they are not contiguous,
. but separated from each other by an interval, and then, as
" unextended  points' do not occupy space,- the visible tangible
- universe becomes in reality an unoccupied vacuum; and exten-’
. .. sion a subjective .illusion projected upon a background of
- nothingness. . Nor will it help to say that it is the motion of
. these points in:space which furnishes the basis of our percep-

tion of continuous extension. - For, to perceive the motion of

i - an object is-simply to perceive the object itself as it moves
. from place to place; but here the object is imperceptible, and,

- consequently, its motion and the path in which it moves. are
- uuperccphb!c. We. conclude, l.here{orr, that our concept of
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continuous extension is verified in the corporeal substances
around us, i. e, that bodles ha.ve continuous extension of
dzmenslons. : : -

: Note—Some have supposed that thc oonunuous extension
we perceive can be accounted for by supposing that bodies are
made up of unextended points of force separated off from one
another and acting across the interval which divides them:..

In this supposition, we ask what sort of a being is it that
bridges over the vacuum between unextended force centers
and gives us the continuity we perceive in.our own bodies and

in the material world -around us? -4 substance? Then we -

have real extension. - An accident? - Then we have an accident
sedf-supporting, an accident which is not an accident but a sub-
stance and extended so as to fill the interval. Nothing? Then .
the continuous extension which our senses, whether alone or -
when aided by the most powerful physical instruments, cannot
belp perceiving is merely an inevitable illusion, and idealism
and scepticism- are the necessary logical consequence, .. '

It is true that science reveals that many bodies which seem
to be continuous to the umaided senses. are in reality porous.

_But science, too, reveals and requires true continuity, and in - 3

order to account for the propagation of light, etc., fills all those =
ultimate pores with hypothetical ether, itself a contmuously
extended and highly elastic material substance. - 3
7. Continuous quantity, then, is a real property of bOdleS. B
In what does it formally consist? g .
In- corporeal ‘substance we may consider many chamcter-

lshcs, all of which are more or less closely connected with that
- actual extension in space from which we derive our concept of -

continupus extension.. Thus- (a) we may consider the cor-

_poreal substance in itself; and. this of its very nature, as dis- - -
tinguished . from spiritual substance, implies entitative partsand . © - -
parts; (b) we may consider this mu]tlphc:ty of parts as con- | ;
tinuously connected and extraposited in a certain determinate .~ .

order . in- relation -to_each. other; .(c)- we. may consider this
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mternally quantxﬁed body as actually occupymg a dcﬁmte por-
tion of space. :

) Now, the mere mulhplrc:ty of parts mcIuded in the essen-
tial concept of corporeal substance in no way corresponds with
our concept of continuous quantity. On the other hand, the

. actual -extraposition of continuocus parts in a definite order in
relation to space implies as prior to itself their extraposmon in

a definite order in relation fo each other.

- Hence we say that the formal or primary effect of quantitv
consists in the contimious extraposition of the parts of a sub-
stance in relation to edach other whence flows its connatural
aptitude and capacity. to occupy space. Hence, quantity may
be described as a property which gives to .corporeal substance

“nternal continuous extension - in . virtue of which.it becomes
_ capable of occupying space and actually does occupy space
- unless. the ordinary laws of nature are interfered with.
8. That this property must be conceived as a positive per-
~ fection not included in the adequate essential concept of cor-

poreal substance is clear - from what we have just said. But we
* may go further and ask, Tf the substance and the quantity of a
- body are two distinct things? Long ago the old Greek philos-
ophers by mere “discourse of reason’ arrived at the conclusion
that the substance of a body is one thing; its quantity,
' quite another. For, as they said, the corporeal substance, ¢. g.,
. ofa fig-tree or.of a crystal of sulphur, is certainly something

different from the property which extraposits their entitative
parts in the order which they naturally take and gives them the

. power of occupying a definitely outlined portion of space. . -

- This property would then be an absolute accident of cor-

poreal substance, nor could any valid reason be assigned why

“it could not be: m:raculau:!y sustained - in existence fmm thc
. - vorporeal substance in-which it connaturally inheres. -

9. Variability of Volume.—External local extension, we

. bave said '(6), is a connatural result of quantity. Now, is
. thlsextemal extension—this gcfuation of the quantified body’s
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sptitude to -occupy space—constant under all circumstances?
Or is it variable within certain limits under the influence of

- natural agencies, ¢. g., heat, pressure, etc.? The latter is the

view of the plain common sense of mankind, and, philosophi=
cally speaking, seems altogether necessary to account for some ..
of the commonest phenomena in nature, ¢. g., ‘the contraction
and extension of bodies,” ‘elasticity,” ‘universal attraction,” ‘the
transmission of sound,” ‘heat,’ etc., etc. Indeed, if we deny .

. this variableness of real volume, we must ultimately assume the -

existence of action at a distance, i. €., across a vacunm—"an
assumption which may be made to account for anything; but
it is impossible, as Newton long ago pointed out, for any one-
who has'in philosophical matters a competent faculty of think- '
ing to admit for a moment the possibility of such action.,”*

If, then, there are good reasons for maintaining that ex- -
ternal local extension -as”a secondary. effect of quantity is-

_ noturglly variable within certain limits, there can be little

difficulty in admitting that a quantified body may miraculously
exist without any extefnal local extension, i. e., with merely
aptitudinal or potential external extension.. -

.10, Impenetrability is. that. power by whzch an actually
exteaded body maintains its possession of the portion of space
it occupies and hinders another actually extended body from
simuftaneously occupying it. - But here again we must distin-
guish the power from its actual exercise; just as we distinguish
between the power -of thinking and its actual exercise. . The
power of excluding other bodies from the same place is an
essential concomitant of quantity; but, though its actual exer-

rise naturally. follows upon its possession, just as actual local . -
.extension is a natural consequence of quantity; yet, there is -
no ground for denying that its:exercise may be prenaturally . -

modified or suspended by the all-controlling power of God.
No power can be exercised without His free concurrence, and
there is no reason why He should not modify or suspend this

. *Tait & Stewart, “The Unseen Universe,” p. 146, .~
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 conctirrence in a pamcular caee,. when Hm Wisdom secs fit to
doso..: - - u

_ 11. Space.— F rom the actually cxtended bod1es around us,

-~ we easily derive the concept of abstract continuous extension

- indefinite in length, breadth and depth; and this we can further
" conceive as of itself unoccupied—a sort of receptacle of in-
exhaustible capacity capable of containing extended bodles

".This is the concept of absolute or ideal space.

. i In as far as it is conceived as occupled by extended bOdIBS
: at__ rest or in-motion, it gives us what is called actual or real

_ space, which may, therefore, be described as the Interval of

" absolute space-included within the ulnmate lmuts of the ex:st-
mg ‘corporeal universe.

"Now, as it would be absurd to say w1th Kant that our

. -_.'conccpr of space is a mere arbitrary fiction of the iragination,

- without any sort of foundation in objective reality, so it would

: be no less absurd to say that space as such, i. e., considered as
- a mere receptacle of extended bodies really distinct from them,

2 and independent of their presence or absence, is something rcal

o in itself and actually existing.
.- The true view avoids both extremes and holds that wha: is

- -.‘_concewed, i. e., actual or possible extension, is real and objec-

tively realized or realizable; though it is not realized or realiza-

- ble in the manner in which it is conceived, i. e, as a mere
_mdependcnt capacify or receptacle, :

w2 If, then, we must answer the qu&sn'on, What is space?
" we answer that, in reality actwal space is the total extension of

the existing universe, conceived as one continuous container or

- receptacle of that which occupies it; possible or ideal or abso-

T lage space is the total possible extension of all existible hodies,

“conceived as one continuous container or rcccptacle in wluch-
S they would exist and move, if they existed. - . -2 - '

. Note (1).~~When absolute space is ooncewed as eternal
. mdatructxble, limitless, etc., it is clear that thse are attnbutcs
not of ecml but of po.mbte extensxon.
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" {2)~To avoid confusion of thought, we must take care
to distinguish accurately. between the concept of space as above
desctibed and the image which accompanies it in the imaging-
tion. The imagination being an organic faculty can represent
objects only in terms of sensual perception, and so cannot
represent. purely abstract notes, such as mere abstract exten-
sion; hence, it pictures space as a sort of phantom substance
perfectly permeable and extending indefinitely in all directions.

1z. Place.—Akin to the idea of space is that of place.
When a body moves from one portion of space to another, we
say it changes its place. It leaves the place it occupied and
passes to another; but the place itself remains immovable: we
never speak of a place as moving. Place, then, is an immovable
portion of space shut off, as it were, from the rest of space by
definite bounding surfaces in which the occupymg bady is con-
tained as in a periectly fitting receptacle.

Fixity, then, is a characteristic of place. But how can
there be fixity where everything is in motion? For us, there
@n be only relative immobility, i. e., a constant relation of
distance is preserved in regard to certain definite points on the
earth or outside of it. Thus New York and San Francisco, .
though in motion with the earth and with the whole solar. sys-
tem, yet in regard to certain fixed points, e. g., ‘the equator,’
‘the poles,” etc., are immovable; and this relative ﬁx1ty suffices
to verify our idea of place. .. - -

The place of a body, then, may he described as, The volu—

- minal interval enclosed within the bounding surfaces 'wluch :

immediately surround it, considered as immovable.

13. A finite substance may be said to be ubicated or o
ploce in two ways, viz.: (3) Commensurably, when the dimen-
sions of the occupying body correspond to and are measured
by those of the occupied space so that the whole body occupies -
the whole place and different parts of the body different parts -

of the place. It is in- tlns way that corporm! substanocs .

mrumﬂy exxst in place
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\ :
. (b) Incommensurably when the whole substance is whole
in the whole place and whole in each and every part of it. Itis
~ only in this way that a finite spiritual substance e gy ‘the
__human soul,’ can be satd to be in place, -

‘Note (1).~Hence an actually extended body is referred
to place_by. its guantity, which occupies a definite determinate
amount of space. . A finite spirit, on the contrary, is related to
place not by its quantity (for-it has none), but by its energy or

activity, which can be exercised. within certain limits but not
beyond them. : : :

. (2) —~—There is anothcr mode of presence ina place, which
we know of only through revelation. It may be called sacra-

 smental ubication and is realized in the Blessed Eucharist. The
 Body of Our Lord is not referred to place by its own quantity

" or activities, but by the quantity (miraculously sustained) of

" the bread which has been trans-substantiated. How this is
_ accomplished we do not know. Reason is simply silent in

'prmencc of the mystery and has nothmg to say for or against it. .
. {3) —Whatever may be said in favor of the intrinsic pos-.

R scbxhty of an absolute vacuum, it seems sufficiently certain that
" no such thing exists in the acfual universe; else we could not

.. rationally. .account  for" universal attmctnon, the dlffusxon of
_hcat, hght electncnty, ctc.. : : : '

Anna.z II —--Mo'nox

REEA 7 W) Change -—(a) A thlng is said to bc changed when it
__has become in some way different from what it was before,
1. e, when it has gained or lost some perfection. Hence the
:_:du of change implies thrcc elements, viz.: a previous con-

- - dition of the thing, a new condition, the thing itself which.has

passed from the one condition to the other; or, as they say, a

- term fram which, a term to which, and a subject which passes
" from the one to the other. In every change, then, we conceive .
something which ceases to be; something which begins to be;
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and somethmg wh:ch remains constant and common to both
terms. -

) If one camplete substance wholly ceases . to be in
urder to give place to another and only the same accidents
remain constant, the change is called Trans-substantiation, " 1f
one substantial form gives place to another in the same pri-
mordial matter, we have what i$ called a Substantial Change.

- If the same complete substance remains and the . difference”

regards only its accidents, we have an Accidental Change. - .::

- (¢) Again, when the terms; from one to the other of
which, the subject passes, are coniradictorily opposed—A and
not-A—the passage from . the one to the other is called an
Instantaneous - Change; inasmuch, as on merely leaving one
term, the subject must. necessarily be in the other. On the
other hand, if the opposition between the terms is merely one of
contrariety, and that in a broad sense of the:word, i. e,, so that
there is an assignable mean between them, . g., ‘10 deg. C,,
and 20 deg. C.," the change is called Successive; inasmuch as
the subject, on leaving 10 deg. C., must pass through all the -
grades of the interval ope after another before reaching 20

deg. C... Now this successive change, if continuous, i. e., with- -

out stop or break from stamng pomt to goal 19 what is. called

- Movement or Motion,

-(d) But before going on to analyze more {ully tlus 1d¢3 _
of motion- we must_notice one or two a:uoms which hold true of
every changeable Being = - - e

Ist—-—Every mutable - Bemg is. oi :ts nature a- potentlal o

-Bemg, for it is of its nature in a- state of. potency as to the RS

possessmn or pnvat:on of a g:ven perfection. S
* .. 2d—Every mutable Being is, so far forth; a.n 1mperfect .

Bemg, inasmuch as it either has not the perfectmn in question; o
corif it has it is at least capable of losing it.
“:. 3¢—That a mutable Being may pass’ from the state of ..

pnva.non to the possession of a given perfection, the: positive " i
action of an t_:ﬂic:ent_ cause is nee(_icd -else, we should have an - H
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effect without a cause; while, on the contrary, to.pass from
possession to privation, it would suffice that the causal action
which maintained the given perfection in. exlstence be sus-
pended. ‘
‘15. Motion.—(a) All change then mvolves a tramhon
from potentiality to act; and, if this transition is successive and

" continuous, we have Movement. Hence, Aristotle defines mo-
tion as ‘The act of that which is potential, inasmuch as it is

_ potential.” The Being in process of change has left the state

~ .of mere potency, but has not yet arrived at the term toward
which it is unceasingly advancing; and, therefore, its motion is
but a partial and incomplete actuation of its potentiality in
~ regard to that term. - When, then, motion is said to be an A¢t.
our attention is called to the prior state of potentiality which is
constantly being left behind ; while, the words, of a Being in
potency inasmuch as it is in potency, remind us that, though
- our subject has emerged from a mere state of potentiality, its
actuation in regard to the term toward which it is tcrcdmg u

- not yet complete. .
' {(b) The two charactenstlcs, then, of motxon are syt
cession and continyity; it is the passage of a thing successively,
. 1. e, one after another, through -all the parts of the interval
. 'between two terms without break or halt. - Hence, the differ-
" ence and the similarity between continuous quantity and motion.
They differ in this, that the parts into which extension is divis-

ible exist simultancously; while the parts into' which motion is
divisible exist succesivyely, They are alike in this, that as itis
- impossible to assign, even in thought, a minimum of extension

which is not conceivable as capable of still further division,
~ so it is impossible to conceive a minimum of motion which is
"pot further divisible: a point, if we may say so, of motion, like

a point of extension, has no entity of its own apart from that

o _Of the preceding and Asuccepdmg_parts which it connects or

)
i
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. 16. Time.—(a) As for the perception of continuous ex-
tension in the world around us, we rise to the concept of space;
so from the perception of motion within and. without us, we
¢laborate our idea of time. What, then, is time?

. Duration, in general, is deﬁned as Permanence or. perse-
verance in existence. - Now, we can conceive a Being as exist-
ing without beginning, without end and -without change or

possibility of change in. its substance or-action so that it is -

absolutely, and in every sense .the same forever without any
shadow of difference in.its full and simultaneous possession of.

all-perfect life.- This duration is eternity in the stnct sense of

the word; and it belongs to- God alone. - -
-« On the other hand, we can conceive a thing whose exist-

ence i3 rather a continuous becoming and ceasing than an-

abiding fact, i. e., whose existence is had only by parts, and in.
such & way, that each preceding part ceases to be, just as the

succeeding part begins, yet without break or interruption in the -

continuous succession of Before and After. . Such is the ske-
cessive duration of motion which gives us our idea of time, -
Now, the whole corporeal universe and everything in it is
ina continual state of change or motion.. From the perception
of this concrete motion we naturally rise to the abstract con-
apt of one uniformly flowing motion whaose successive dura-
tion is conceived as co-existing with and measuring the various

motions of all actual or possible moving thmgs. .This is the_

concept of -absolute or ideal time.

- That portion of this ideal cvenly ﬂomng successive dura- -
tion which has been, ar is, or will be co-existent with the actual
motion of concrete existing things is what is called real time. . .

- Time, then, as we have already said of space, is neither a

mere baseless fiction of the imagination; nor yet, on the other * & -

hand, is.it an independent entity in itself standing out apart

from the concrete motion of actual or possible moving sub--
stances. What is conceived, i. e., actual or possible successive
duranon, is rcal and objectwcly r&llzed or rahzable but not

i
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precisely in the manner in which it is conceived, i. e., as a were
successive duration whose onward uninterrupted flow is inde-

pendent of and embraces and measures the concrete duration of

all moving things, K

(b) Wherever, then, there is contintious change or move- :

ment, there is successive duration; and, wherever there is suc-
cessive duration, there is real time; and hence, as each changing
moving thing in the corporeal universe has its own changes
and motion, so it has its own intrinsic time.. ‘But just as we .
take one fixed standard of extension to measure the extension

of other things, so we can take one. particular actual motion

to measure the duration of all other motion that takes place
around us. Hence, as the motion of the heavenly bodies is
the most even and uninterrupted we can find, we take its
regular succession as the measure of our time. B
Note (1).~—A being is said to exist s time inasmuch as it
undergoes successive change or motion. :
. A being which endures unchanged along with othcr beings . -

i 'wh:ch aré fn time may be said to co-exist with time. It has

and is- (all that it has and is). unchangeably without any suc-
_ cession in itself, and its simple unaltered duration is eirtucily
" equivalent to the imperfect successxve dumt:on of aIl possible i

- changmg things. .~

|

(2)~The word -P-r&sent is used in many senses in regard

_ to time. Sometimes we mean an interval of time part of which
is past and part of which is yet to follow, e. g., the present

;.j. portion of time which passes while we think or say Now. In
- strictness, however, the present is that indivisible point which

" has itself no duration, but is conceived as a limit connecting

" “the past. and future. - *“Time speeds onward,” says Seneca,
-- “what is past is not mine, nor what is future; all of existence
that is reaily mine consists of a point of fleeting time.” .
.- If we find it hard to explain to ourselves or to another,
. what time is, St. Augustine’s words may console us: “What

"', century, ‘year,”: ‘day,’ etc. 'Sometimes we mean that small.
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is time? If no one asks me, I kn'ow:-but if T am asked, and I
try to explain, then 1 know not.” . -

17. Turning now from motion in the abstract to_ the actual
world of corporeal things in which we live, we find that it is
a world of ceaseless change and motion. The material of
which it is made is in constant circulation, now borne upwards
to become living rosebuds or human hearts and brains and
then, as_if by an inevitable law, returning to the lowly con-

~diton of dead dust. Take any one of the most familiar
~ substances around us, e. g., ‘the post to which you tie your

horst’; what a volume it would take to chronicle the changes
it undergoes in a single day! How much space it has passed

 through, as it moves forwards with the moving earth! how per-

sistently it has been enticed to move this way and that by the
manifold attractions of its fellow bodies! how it has been af-

fected and modified by their chemical activities! how it has " '

expanded and contracted in- the heat and cold, ete, etc.!
All these changes that take place in corporeal substance,

as such; may be grouped under two general heads, viz.; Sub-

stantial and Accidental Changes; and these latter again may

be subdivided into Local, Qualitative and Quantitative changes,

A brief word, then on each of these four kinds of changc,
and we shall dismiss the subject of .corporeal motion. . = - -
- 18. Substantial Change.—The ultimate inner nature of
a Being is manifested to us by its properties and actions, as

. the source is revealed by the stream. Hence chemistry, as well .
_as the common sense of mankind, makes similarity or differ-
ence in specific properties the test of similarity or difference in. - -
substance. Now, it is a matter of every-day experience that. .
certain substances may be so transformed as to acquire wholly

different properties, so that no trace of their former specific. -
character remains, e. -g., to take a most cbvious instance,

*hydrogen burns readily in the air, and oxygen supports com- -
bustion better than the air; while the properties of water into - -
_ which they may be transformed are quite different and even . =
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opposite.” - Hence, we argue that since the specific properties
" are different, the sources from which they flow are different;
- and that, therefore, the substantial patures are different; and
_consequently that in such transformat:ons we have true sud-
" stantial changes. -

Here, then, as in every change, somethmg has passed from
one condition to another——somethmg from being one substance
has become another—the source of the old specific properties

. has given plice to 2 new one from which new specific prop-
‘erties proceed. Now, that determinable potential constituent
which remains constant and ‘common in both substances is
called Primordial or Ultimate Matter, while the old determin-

-ing actuating constituent that has passed away and the new
one that has taken its place are called Substantial Forms.

. Whatever may be said of the characters of these two in-
trinsic' constituents of corporeal substance—and we are not
concerned to say anything here—their exdstence is a fact which
we cannot ignore; there 1s a Matenal - Cause which remains
coustant -in both terms of a substantial change, and there is a

: Fomzal Cause which is different in each

- Note (1).—It is not necessary to call attention to thc

o d:ﬁ'ercncc between a Mixture, e. g ‘gun powder,’ and a Com-
pound,- e.- g

‘water’; the former is a mere aggregate, or col-
-lection of hetcrogcneous substanccs the lattcr 1s stnctly ons

homogmeous substance.
(:).—-—When chemistry wntes, e g, ‘Water as H,0' the

mumng is not that these substances are actually there, which

:wonld ‘be contrary to all expetience, but that they are potesi-
" hadly, or better, virtually there. ' Just as when some misfortune ©
. befails 2 newly-sown field which destroys the seed, the farmer [

may complain that he has Jost his crop, though, in strict truth,

-he has lost ot an actual, but only 2 potential or virtual crop.

- (3) —Composite bodies have spectra of their own differ-

: -'ent from those of their components. In the cases where the
_. _‘-spec:ra of the ongma] c]cmenm are c!wly detcctnd the cond:-

* free rectilinear motion?.
perfectly vacant; and then how account for universal attracs - .

COSMOLOGY

" tions afe such (extreme heat, etc.) that we are justified in

saying that the compound substance, as such, has ceased to
exist, i. e, that it has been decomposed into the primitive sub-
stances from whose snbstantial transformation it originated.

- . {4).—Substantial change is effected in two ways, viz:
by combination when two substances, e. g., ‘H and G,’ unite
to form a third substance, water, different from either; or by
assimslation, when a living being transforms by its nutritive
powers other substances into its own. - . .

(5) ~The transformed substances are sald to ex:st vir-
tually in the compound, i. e., the compound has been forrned '
from them and can be resolved into them, .

19. Qnantxtanve Change.—Actual extension we have
already said is a. connatural property of all corporeal sub-
stances. . In: virfue of this property and of the cohesive and
resistive forces which accompany it, the parts into: which a.
body is divisible are held together in continuous unity- and
maintain their occupation of a portion of space against each
other and against all other bodies, Now, apart from these
changes of real volume in lizing Beings consequent on nutri-
tion, etc., it is necessary, as we have already said. (8) :to

admit not merely apparent but real rarefaction and condensa- -

tion, i. e, of a perfectly -continuous solid, in organic sub-
stances in - order to account, on the one hand, for 'the
possibility of rectilinear motion; and, on the other, for the
propagation of light, for universal attraction, elasticity, etc.
For either the corporeal universe is a perfect Plenum of
inelastic particles; and then how account for the possibility of -
‘Or there are parts of actual space

tion for the propagation of light, etc:, across the Vacua?

Here Quantitative Change, or real rarefaction and. con-
densation, is one of the commonest phenomena.in nature, and,
as might naturally be supposed, accompanies more or less all
other accidental modifications of - quantified -corporeal sub-
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stances, Indeed, it is clear that an extended substance cannot
be intrinsically modified without having its extenswn in some
way or other affected by the change. . :

" 20. Local Motion.—The passage of a body from one
ploce (11) to another is called local motion. I the whole body
changes its place, we have what is called Molar Mation. If
the whole body maintains the same relative place, while only
its continuous parts are rarefied and condensed successively,
and so change their relative places, we have what 1s called
Molecular Motion.
~ + Now, apart from the Spontaneous Motion of the animal
" world—obvious sufficient reason of which is found in facul-

“ties ‘of the living Being, which are clearly distinct from the
" mere change of place—we say that, even in inorganic bodies,
local motion is inexplicable, unless we admit the existence, in
- the moving body, of a real physical quality wh:ch is not the

~ mere change of place, but its efficient cause,.

Let us roughly illustrate what we mean. Take a baseba.ll
. lying at rest in the field. It will never move itself, but it has
* the capacity or potentiality to be moved; and if you once
actuate that potentiality, it will, if unhindered, keep the even
- tenor of its way long after the pitcher’s name is forgotten. An
" dmpulse, or force, or quality has been actuated in it which will
bear it on in-a straight line forever with a steady velocity,
unless some opposing. force intervene to stop it or turn it aside.

-+ Now, this impulse, or .propelling force is something in-

" trinsic in-the moving body which is the immediate efficient

" ‘cause of its continuous change of place.: Hence, local motion,

" whether molar ‘or molecular, implies an active force actuated -

" in- the moving body which is not local motion, but its cause.
- “Motion,” as Silliman puts it, ¢ reqmres a force to mamfam it,
- as well as to produce it.” .

.7 21, Qualitative Change.—-All the remammg ahsolute'
“+. accidents (Gen.. Met. 50) -of corporeal substances as such may

.. be classed under. one common head as Qualilies, e. ., ‘shape;
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‘wlos,! “taste,” ‘heat,” ‘electricity,’ etc. Now, if these things
ate objectively what our normally disposed faculties perceive
them to be—and we cannot deny it without taking up a position
which Jeads to absolute scepticism-—then the existence of Quali-
fative Changes in the corporeal world is an obvious fact.
‘That these changes affecting as they do extended bodies
in space should be accompanied by local change, molecular or
molar, in the modified body, is; as we have said (18), to be
expected. Nay, that to every gualitative change a certain meas-

ure of guantitative or local change should so exactly corre- -

spond, that the measure of one may be taken as the symbol of

the other, is but what.we should anticipate. But if one should

go on to confound the two and say, e. g., that different colors
are merely different modes of local motion, he would be per-
petrating the puerile sophism, that because two things are
invariably associated, therefore one of them is the other.

Tor the rest, we might ask him, how does he know of the
existence of the Jocal motion? 1f he will not trust his senses
when they tell him of the objectivity of light, color and heat,
why should he trust thexr testxmony to the exxstence of local
motion ?

Hence, as we do not obJect to a chemlst usmg a cermn
formula for a compound substance, which expresses not what

it is, but what it may be resolved into; so we do not object to a L

physicist expressing the. various qualities of bodies, as far as

may be in ferms of locs! motion, provided it. be understood
that the formula represents, not the guality in question, but its’

invariable concomitant, or, perhaps, we might better say, effect.

- 22. So nwch then for the four kinds of change or motien. i
{Though substantial changes are not strictly Motion, still they -
imply motion, or successive Qualitative change. preparato:y to

the education of the new Substantial form.)
Now, as all change implies a transition from potentlahty

to act, and ‘as such. transition can only be effected by active . .
forces actually exercising their energies, it follows. that. therg -

CLaere
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are constantly at work in the corporeal world a variety of
active forces as d:fferent in ‘their. spemﬁc character as these

changes are,
On the other hand, these actwe forces cot:Id effect noth-

ing, if there were not corresponding capacities or potentialities

in material substances, reducible to act; the greatest ar’ast cat-

not make a statue out of mere water..

Hence, recalling what we said in General Metaphys:cs
(67 ¢} about the efficiency of Secondary Causes, we conclude
that the corporeal substances around us are really endowed

with 4 vast variety of active and passive properties by the

efficiency and actuation of which all the. Wonderful cosmi¢
changes we behold are praduced. : :

But though all these cosmic phenomena result 1mmed1ately
from the efficiency of material forces; yet the measure, har-
mony, uniformity ‘and constancy—the finality, in'a word—of
the world’s motion as 2 whole can find its sufficient recson only
in an Intelligence which has so adapted these blind activities
and potentialities and so ordered their mutua] relations that
all work together for the universal good (Metaphysic, 71).

; 23. The Laws of Nature—A law is primarily, A permz-
" nent rule of action, . Now, ordinary experience shows us that
- the irrational natures around us follow uniformly and con-

. stantly each its own fixed mode of action, and hence, these
. constant uniform- modes of action are called Laws of Nature.

" That many of these Iaws are known to us w:th ccrtamty is
- a]so clear. - - ;

.-But we may ask further, how far are these Iaws neces

sary?. As the very existence of finite beings is contingent, of
. course their .action is also, absolutely speaking, a‘ contingent
-«-fact. But supposing their existence and the existence of a
final cosmic order freely determined by the Creator, how far
is then' mode of actuon necessary? - To this we may answer

" again, that supposing certoin’ conditions present, the mode of
© " action of irrational beings is necessary, i e, the laws of nature

|
i
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change in other Beings like itself. But .reason will not rest .
- satisfied with a mere generic description ; it seeks a Reat Defi- .

COSMOLOGY

are conditionally necessary. The conditions of which we speak
are chiefly— (1) the absence of impediment to or.interference
with the natural action of the agent, (2) the presence of the
ordinary divine preserving and concurring influence. Hence
in a particular case the free Omnipotence of God can hinder,
neutrafize, elevate or otherwise modi{y the action of the crea-

ture for wise and worthy ends. Such a particular instance of -

deviation from the ordinary rule of action of a corporeal heing
can be recognized as easily as any other obvious fact, and upon
proper examination of- all the circumstances, can be known to
be due to divine interference, on the principle that every effect
must have a proportlonate cause. : o

CHAPTER II.
Tn: lnmmsxc Consn-rvnms OF Conron.u. Sunsuncz.
Thxs chapter may bc d:wded mto thrce~aruclcs, viz.:
I. The State of the Question;.:: S
11 Unsatisfactory Theories;

111 Hylomorphlsm. S

. ARTICLE I-—Sm‘n: or THE Quzsuom

- 24.-From" what we: have said in the preceding chapter, -
we may, in general, describe a body as a substance which con-

naturally possesses continuous extension of three dimensions,
and is endowed with certain activities of powers of producing

nition. - A knowledge of properties will not suffice: we want

to know what the substantial thing is to which the propemcs .

belong; seeing the stream we. wish to know its source.

- We are in search, then, of a theory as to the ultunate : _':: .
inner nature of corporeal substance, as such.  Now, it =
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" would seem to be sufficiently obvious that we are not at libesty

'  to construct a theory of the nature of ‘bodies o priors, and then
- to force the facts with which all men are familiar into harmony

" with-it; rather surely, the other way about, the familiar facts
" are the secure fixed data, while the value of a theory will de- .

“pend wholly on its capacity rationally to account for them.

' . Yet this plain rule is only too often forgotten. Theories are
.- daily invented and obtruded upon us, in regard to-the intrinsic

! nature of corporeal - substances, which, far. from explaining,

- contradict the manifest facts; and when the plain man remon-

strates that he with:the rest of mankind ‘is. conscious of per-
- ceiving the facts he is calmly told, “So much the worse for the
. facts and for mankmd that peroc:ves ‘them: they are mere
“illusions of sense.’

i 28, Before proposmg, then, any theory as to the ultimate
" forces. corresponding. to the various changes taking place, and
i.'-mtrmslc nature of bodies, let us set before us clearly and briefly
" one ot two classes of facts which such a theory is bound
to harmonize with and explain.

- unity and multiplicity involved in.its continuous extension; its

elective ‘affinities and antipathies; its inertia ‘and passivity on
the one hand and its aggressive activity on the other, etc., etc.

- (bY ‘We ‘have cohesion, elasticity, . gravitation, universal

bodies to account for.: . .. ;
. (c) We have, “again, what are called Chemncally S:mple

_substances, i. €., those which are not chemically resolvable into .

pecifically ‘different substances, . g, ‘H.;’ ‘0. ‘C.) etc,” .
. which though generally “alike. in possessing . extension, divisi-
bility,  mobility. ‘and many -other properties ‘common to all . {
bod:es yet are speuﬁmlly different in -:!ens:ty. afﬁmtzes, actm; o

" (a).We have first, what we may “call the Antmomxes of
corporeal substances, e. 9., in one and. the same substance, the .

ttraction’ and.the. othcr physmal propertres common to all_
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(d) Lastly, we have substantla.l changts (18) of two
or more chemically simple substances into a new compound
substance wholly different in specific properties. from any or

all of the components, yet resolvable into them and into them = -

alone by chemical analysis, and so virtually, though not for- -
mally, containing them. “Bear in mind that when we say that .

- water is composed of H. and O., we mean no more than this,

that by various chemical processes these two- substances can
be produced from water, * * * We cannot say that water
consists of H, and O. * * * In all instances of true chemical
union and decomposition, the qualities of the substances con--

- cerned in the process entirely disappear, and wholly different -

substances with new qualities appear in their place.”’* - :

Finally, these substantial changes are not effected at ran- -
dom, but require the combination of certain determinate sub-
stances according to fixed invariable laws of Deﬁmte Propor-
tions, Multiple Proportion, etc. »
- 26, Independently, then, of any hypothesns ‘we are safe in
making the following syllogisms as to the ult;mate nature
of all corporeal substances.

(a) Properties which are not only dnfferent but dnamet—
rically opposite, imply ‘a difference in the substantial sources

from which they flow. But the unity and multiplicity, the -

activity and passivity, etc., which are characteristic of every

corporeal substance, etc., are properties not only different but - -

mutually contradictory.” Therefore, there is a certain’ dualism

ar composition. in the ultimate intrinsic nature of every cor- . . !

poreal substance which a satnsfactory theory of the nature of )
bodm must account for, - = L
(b) If in a given class of substances there are certam'

pmpems common and constant in epery individual of the
 dlass, while certain other properties_are peculiar and constant .~
in different groups of these individt_mls, then, the inner sub- - i

e “_Cooke,'-“Thg New ChCIl'l.iSll'y,” p. 93‘%- e
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stantial nature of all these substances is composed of two

. their generic likeness { the other,fheterogeneous and the source
" of their specific. diﬁerence, But- it is a fact, that there are

_tain others peculiar in different species of them. Therefore,
all corporeal substances are composed of two principles, ete. -
_ - .{c) In every substantial change, we must account for
. ‘two distinct substantial principles, one of which is generic and
* constant in both terms of the change, the other differential
- and SPeClﬁC, which in union with the generic common element
constitutes a_complete. substance of _this or that peculiar spe-
-~ cies. But:all corporeal substances are susceptible of. substan
~ tial change. .Therefore, in all corporeal substances we must
. .account for ‘the, exlstence of two dlstmct substantlal compo-
: nents e ..

. of bodies is a problem which has occupied the attention of
- thinking men as far back as the history of philosophy ex-
~ tends; and well it may; ‘for the answer to it will express the
s composed stand to each other. -

| :substantlal universe a mere illusory projection of the Ego upon

" tains that all” bodies are nothing but one eternal substance

_for all three comie to us frorn Ancient Greece. -

-principles, one.of which 1s'h0mogeneous and the source of '

- certain properties common to all corporeal substances, and cet- -

o2y Tu amount for thxs .mbstumml dual:sm in the nature

L relation in which the Mind and Matter of wh1ch man, lumself _
Setting aside the Icleahsm whu'ﬂi. ﬁrould make the whole_ .
-a background of nothingness, and the Pantheism which main-

of God evolvmg, modlfymg -and variously manifesting itself,
all views on the subject: may be reduced to one or other of
the three famous theories: Atomism, Dynamism and Hylc. .':
morphism.- If antiquity be a-fault or newness a. merit in a_ ‘
- theory, all three have about equa) c]a:ms on our cons:deratlon. -

7 7 The Atowmic! theory may be said to have: been' 'ﬁrst pm~ _'
S posed as a system of Democritus - (about 400 B. C.}; -and Tait -
o te]ls us that, as to what corporeal substancc is, modern Atom- -
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ism “knows no more than Democritus or Lucretius did.” The
origin of the Dynamic theory is ascribed to Pythagoras (about -
550 B. C.); it has never been popular, “rather 'a hobby of
esoteric circles, than an accepted theory in schoals of science.”
Hylomorphism dates from Plato and Aristotle (about 350
B. C.). - Evolved and perfected by SS. Augustine and Thaormas
this theory has always held a promment ‘place in the hlstol‘y
of philosophy.

- We now proceed to exarmne bneﬁy these various theones

. ArticLE (1.— io_g_@u AND DYNA'MISM

28 Both these systems agree in supporting all bodies to
be mere aggregations of immutable indivisible units, but they
differ in the account they give of the character of these uiti-

" mate units. Atomism postulates atoms of mass; while Dyna-
-~ mism wonld constmct the matenal universe out oi atoms of :

mere force.

"~ 2g9. Pure Atomasm, or as Tyndall cal!s it, "the mecham-
ally mtelhgent theory of Dalton,” supposes all bodies to con-
sist of very mmutc, perfectly hard particles, “extended pieces
of matter,” in fact, “with shape and motion, intelligible sub-
jects of scientific investigation.” These particles, or mass

© atoms, have no inhérent forces or activities of theic own: they
are merely the passive subjects or recipients of local motion . -

of great velocity and complexity. Tait, for instance, tells us
that in a mass of H, at ondmary tempcraturc and pressure,

each of these minute parttclcs is moving at the rate of seventy - .

miles a minute and collides with other particles and, there-
fore, changes its direction 17,700,000,000 times in a second. .

Where this motion comes from, we are not told, except that . -

it does not come frem the pamc]e 1tself but is commummted o

to it from without. -~ S
" -As to the nature of thc.-.e parhcles therc has been much .
“variety of opinion among -atomists. «The common tendency

at pr:sent is to regard thcm as perfectly homogmous. ethcr -
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all of hydrogen; or all of ether, or of some. other kind of
Cosmic Vapor, or Cosmic Dust, or Perfect Fluid, which is sup-
posed to fill all space. All the various so-called substances in
nature, simple as well as compound, all their differences, and
-all their physical and chemical properties “results,” Herbert

Spencer says, “from differences of arrangement (and local .

‘motion) arising from the compoundmg and recompoundmg of
ultimate homogeneous units.”
' Sir John Herschel describes the whole theory brleﬂy,
“one that resolves the entire assemblage of natural phenomena
into the mere knocking about of inconceivably minute billiard
balls (or cubes, or tetrahedrons, if that be preferred) which
once set in motion and abandoned to their mutual encounters
and impacts work out the totality of natural phenomena.™

~ Note (1), —ThlS theory, when it is assumed, as is often .

the case, to account for all the phenomena, material, vital and
intellectual, with which we are familiar, is called Materialism.
It is the starting-point and fundamental assumptlon of - all
thorough-gomg evolution. '“As we now understand it,” writes
H. Spencer, “evolution is definable as a change from an in-

_coherent homogeneity to a coherent heterogeneity accompan}'--

mg ‘the dissipation of motion and integration.of matter.”

:(2).~The reader will observe the vast difference between .

the Philosophical Atomism and the Atomic Theory with which
~he is familiar in the common text books of chemistry, Of thxs
latter we shall have 2 word to say presently.

' 30.. Now, setting aside for the moment all vital phencmena;
xs tlns theory, with its inert. homogeneous atoms and

.- purely passive:local motion, a. satisfactory explanation
.. even of the inanimate material world in which we live?

’ ";_any thought to the- quesnon. vyl
: "Familiar Lecturcs on’ Scxenuﬁc Subjects ” p 463

‘We think rot; and, for -the following out of many reasons.
- which will naturally suggest thcmse]ves to any one who gives
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"1st.—It does not answer ur questlon, what are the in-
trinsic constituents.of corporeal substances? It tells us that
all bodies are made up of what? Of other little bodies, each
of which, as being an extended picce of matier, exhibits in its
unity and divisibility, i. e., its.continutous quantity, in its co-
hesion and resistive force, the intrinsic dualism of corporeal
substance just as truly as a’mountain does. : _

-2d.~—It explains-all the manifold properties and acttmhes
of things by mere varieties in the position and motion of the
inactive particles of the homogeneous atomic mass, i. e.; its
explanation is a’'denial of what it undertakes to explain, -“The
Kinetic theory,” says W. Thompson, “gives not even a sug-
gestion- toward explaining the properties in virtue of which
the atoms or molecules influence. one another.” And, in an-

- other place, the same great physicist declares that the theory

“is a dream and can be nothing else until it can explain chemi-
cal affinity, electricity, magnetism, gravitation,” etc., which it
is plain it cannot do; for, no number of inactive zeros, arrange
them as you will, will ever give you an-active unit. o

- 3d~In like manner it explains away ail the substantial
differences between bodies by simply denying them. Gold and.
iron, water and coal-oil, sugar and strychnine, chalk and cheese

~ are simply one and the same substance, with. the slight acei--

Jental difference that the particles are variously grouped and
are “knocked about” - in various ‘directions and with various

_velocities. -Finally, we are left without even a suggestion as to

why each”chemical element is limited by nature to a select list

~ of admissible companions; and the terms of its partnership (as S

® definite proportions, etc.) with every one of them are so

strictly prescribed that no power. m nature: m alter th em -
- by the most trivial fraction. _

‘31.-If one asks how such a theory could ever be ac-.
cepted, and become popular among reasonable men, thc rea-
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1st.~In the natural tendency of the mind to reduce alI
thmgs to some sort of unity and.harmony;
2d.—In the tendency, equally strong, in aur modern mmds
to do so in the easiest possible way without any very serious
regard to the strictness of our method ; hence, as the knacking
about of billiard .balls is 2 phenomenon familiar to most people,
. the formula Matter and Motion is a_delightfully simple syn-
: thesns of -all physical and- chemical knowledge;.

‘3d.—Lastly, the fact that it is not unpleasant for a trou-'

bIed_ conscience to be permitted to hope that perhaps itself and
its bad thoughts and deeds as well as its good ones are mere
“modes of atomic motion over which no fellow has any con-
trol " may have mntnbuted somewhat to t.hc popmﬂa.nty of

. matenahsm

- 32. As puré Atomlsm ad:mts matter on]y and no- force,
' so Dynan:usm will. have- force only and mo. matter. Instead
"~ .of solid particles with mass, shape and size, it recognizes only

_~mathematical points or force-centers dotted about in space and |

‘influencing one another, not by impact, but by action at a dis-
~. tance. . If you can imagine an attraction (or repulsion) withous

" any sofid thing. which attracts or is repelled; if you can localize

* - this disembodied attraction in a mathematical point, and make
it subject to the influence of other similar attractions; you an

have some idea-of a dynamical force-atom. -

" If. you .can’ make .up your mind - that such unextendod

force-atoms actually exist, and that all that we call corporeal

- substance is.a mere aggregation of them; and that the differ-

-, ence_between. one. body . {simple or .compound) and another, -

.. arises.from a mere differénce in the grouping and interplay of
. these mathematical. force-atoms; then, you are a2 dynamist.
i, - Your explanation of bodies refines away from the universe
verytlung corresponding to-our notion of corporeal substance:

you deny extension and all substantial differences and changes- L

vau reduce ali our sens&perceptzons to ulusmns, and hence,

* to show briefly in the following article.-
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we cannot accept your theory.. Though we rﬁay not -enter with
full sympathy into the first two items of Bossuet’s criticism of
it, we cannot help agreeing with th:‘lzast hen he says that it-

is “nova, pulchra, falsa.”
33 We are cornpelled ‘therefote, to reject the purely

Atomic and Dynamic hypotheses;-because both fail to ac--
count for the substantial difference of bodies and for the sub-
stantial changes which are patent facts in nature; and because, .
moreover, the former denjes all activities in corporeal sub-

“stances, while the latter denies its extension and, we might al--

most say, its very existence. In a word, both fail to account
for the essent:al dualism mamfested in every body, great and

small. -
Yet both have a certain value, as seekmg to express half

" truths, - Atomism errs by attending only to the characteristics

of bodies which are ‘on the side of the passive homogeneous
element in them: Dynamism attends solely to those which are
on the side of the active element in them. When you synthesize
both theories by assigning substantial sotirces of both orders of

penomena in-the intrinsic nature’ of corporeal substance:as .

stuch, you are at least on the way to a true theory of bodies.

Now, this is precisely what Hylomorphism does, as we shall try -
But first a-word on

Chemical Atomism, as it is called,

.\ 34. Chemistry recognizes the existence of some suxty- R
five or seventy specifically different bodies which, so far at

least, have resisted all attempts to analyze them 'into’ chem-
ically simpler bodies.. Besides these, it recognizes a vast num-
ber of other specifically dlfferent substances each of which’ on{__ s

" analysis, i. e., by ‘the destruction of the compound as such, -

yields two or. more of the elemental substances in certain fixed
propomons Now, it is assumed and on good grounds that
in the act of synthesm or analysas, each of the _combining ele-

" ments is divided up into the smallest quanititative parts in which i
Immediately before actua) . -

it is naturally capable of existing.
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combination, these afosms, as they are called, are, at first, true
substances of the same nature as the original masses of which

‘they are parts, ¢. g., ‘an atom of H is as truly H as a gallon
of it.” These specifically different particles under the influ-
ence of external agents act and react on one another in virtue
of their mutual affinities until at length the nature of both is
so altered that we have no longer distinct atoms of different
substances, but perfectly homogeneous snolecules of a new sub-
~ stance wholly different in properties from any of the original
-components., Hence, the chemist knowing the elemental sub-

- stances from which these products spring names them after
their ancestors, and thus expresses every compound substance
in terms of two or more of the sixty-seven elements.

“oo+ -0 35. So far, we are all with the chemist. - But shonld he
.. g0 on to conclude, that since all bodies can be thus-expressed
~in terms of his sixty-seven elements, therefore, the corporeal

. “universe is nothing but a vast collection of very-small bodies

o of sixty-seven different kinds and that all compound substances
- are mere groups of these small bodies; then, we tell him that

hrs conclusnon is not philosophical: "~
- 1st—Because it explains an- obwous fact (subsmntle

g change) by gratuitously denying it; and -
' 2d~—That, even omitting this demsrve ob;ect:on, his ex-

. planatxon of the nature of bodies is, at best, penultimate; for,

each of his sixty-séven elemental bodies exhibits all the dualism

“of an essentially composite substance and the quesnon :s, what
0 are its substantial oomponents 2. ‘

- Of course, it is quite allowab]e and very convement for
_ the chemist to express a compound substance in terms of the
- .elements from whose .chemical combination it is derived: but-
it must always be remeémbered that in this, Chemical Atomism

_ is, as Cooke says, “only a temporary expedient for representing
the facts of: chamstry to the mind:"* and that, as another

'The New Chemzstry, P 103 R

l
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great modern -chemist: adds, its symbohsm is a devmc of lan- -
guage, not a representatlon of actual facts."‘ ' : oo

ARTICI.E YII. —-HYLOMORPHISM. .

36 As has been said, every phenomenon of the corporml
universe asserts the intrinsic dualism of corporeal substance
and manifests the presence in all bodies of two essential phys-
ical constituents really distinct from each other, viz.: o homo-
geneous material principle which is the source of their divisi-
bility, mass, inertia and other generic properties, and ¢ differ-
ential dynamic principle, which is the source of thexr umty, -
activity, specific properties, etc.- _ :

" The former or homogeneous mass-prmaple. is. of itself
indifferent, potentjal determinable as to being this specific sub-
stance or that, and is that constituent of bodies which remains
common and constant in ali substantial changes The latter, or
differential specific principle, determines the specific principle;

determines the specific nature of the substance and varies in -

the various substantial ‘changes which bodies undergo. Both
are incomplete substances from whose intrinsic union a-com-
plete corporeal substance or body of this or that speaﬁc nature
resu]ts Lo

. 7 Now if you w.ll the former element Primal or anordna]

or Ultimate Matter ; and, the latter Substantial Form, you have -~
in brief the hylomorphic (“matter-and~form”) theory of the

- nature of bodies. .. .. . :
Of course, many qust:ons remain as to thc pecnhar char-' -

'ic.tcnst!ts of each of these two ultimate constituents of bodx&s, - '

. their mutual relations, the passing away of old and the origin -

- of new substantial forms. etc., etc.; but the existence, in bodies © . :

of a oonstant and ‘a variable substantial element will not be

. * Berthelot, Synthese. Chimique, pp. 167-69. -
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queshoned hy any one who analyzes the 1dea of subsmnhal

" change, . - -

The argument, then for hylomorphasm is hased on the
“facts and reasoning given above (25, 26), and it is needless to
repeat it here. Substantial changes are a fact. - In a substantial
change the subject is something substantial, and so are the con-

- stituents lost and gained ; else, the change would be merely acd-
dental. That the constant subject and the variable ferms are

'_"successxvely by different forms. :
: 37. As far as the general answer to the questmn, What
are the intrinsic constituents of bodies? is concerned, we might
- safely leave the matter here; but the mind will feel more

- ‘character of this Primal Matter and Substantial Form,
©  their relation to each other, etc. - This we shall try to do very

" briefly, leaving a large unexplored ﬁeld for the gemus of the
. plulosophrc student to work in, -

28 As to the ultimate . saterial clement of bochcs It

b -. - substance, the primal, ~constant, fundamental subject of sub-
- stantial changes. - It is a- positive reality; yet it cannot exist
. ‘clone unactuated by any form any more than extension can

" except by annihilation: no force in pature can do mose than

-~ will always. give the exact weight of the elements from which

s ”_--_--dlffereut:ate it; it is perfectly inert and homogeneous, essen-

. which wonld. substantially transform it." It is neither C. or

A T I, AT VT AT L

-aIL The senses cannot pemewe-xt'

1magmat1cm cannot ptctnre

' . ‘really distinct is also clear, since the same matter is actuated :

N satisfied if we can determine a. little more precisely the -

“is not a complete substance, but an incomplete constituent of

'. exist: without-a ‘definite shape and figure,: It is indestructible .

. substantially change it; hence, the law, as it is called, of Con-
ervation of Matter, i. ¢., whatever the change, the new being -

it is derived, Of itself considered apart from the forms which -

iy

' . tially - needmg some- form, yet indifferent to all -forms and al-- _
.ways in potency and ready to receive the proportionate action .|

.j_frmt or flesh, but is successively the material basis of them
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it: reason alone can apprehend it, and is compelled to recognize
|» it as the constant, passwe, mert element in the constitution of
bodies. :

39. As to the farmal element .

(a) It, too, is clearly a constituent of corporeal sub-
stance, not a complete substance in itself. It may be described
as The ultimate. substantial determinant which actuates and
} differentiates primal matter and, by its union with it, consti-.
tutes a complete substance of this or that specific nature. All
the specific differences with which we are familiar in the
actions, properties and nature of bodies come from differences
in their substantial forms. As matier passes up the line of
- corporeal being from the state of a sitmple elemental body to
' the condition of living sensitive flesh, it is #mformed succes-

sively by a series of substantial forms each of which contains
virtnally and ‘excels by a new- degree the perfections of the
lower forms which have gone before it, whose place it takes;
just as 3 higher number contains and excels those below it.
Hence, we have a sort of hierachy in substantial forms ac-
cording to which the various grades of perfectton in. cor-
poreal substances are determined, oL
(b) In the entire cosmic order we can dxstmgmsh
four broad generic grades of substantial forms, viz.: '
1st—Those of inanimate bodies; 2d, the vital principle in
plants ; 3d, the animal soul; 4th, the spiritual soul of Man. Of
these four orders of substantial forms, the first three, as being
wholly dependent. on ‘matter in their action and, consequently,
in their existence and origin are called material forms. In-
each of these three orders of forms are included innumerable
specific diversities in ascending degrees so that the highest
~ species of 2 lower order just touches the boundary-line which
separates it from the lowest species of the order above. -

The human soul, on the contrary, as being independent of -

- matter in its higher characteristic operations and; therefore,
in its. existence, its origin and its destiny is called a spiritual
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form. Hence, in the human body, primordial matter reaches
its highest level. Here it is tnformed and constituted a com-
plete substance by its immediate union with a spiritual soul “2
little less than the angels,” proceeding immediately from the
creative hand of God; so that the resultant compound, Mae,
unites within himself the two great words of Spirit and Matter
into which all creation is divided, and, hence, 1s well styled a
Mlcrocosmus or Little Universe.

..(c) The spiritual soul, or substantlal form of man, needs,
as we shall see later on; the immediate creative action of God

‘to bring it into existence. But, leaving man out of the ques-

tion, it is clear that in the three lower kingdoms of the irra-

~ tional world, new substantial forms are constantly coming into
_existence, while others are as constantly disappearing.

" Now, whence do these forms come? whither do they go?
how are they produced in matter? An analogy drawn from 2
common accidental change will help us to understand the
answer, - Take a cube of soft wax and carefully model it into

‘the shape of a rose. The new shape is something; for, it has
. cost you labor to produce it, and, if you are only skilful
- enough, it has given the wax a market value much greater than

it had before. Now, whence this new perfection? . You will

-say and rightly. that the aptitude or passive potency of the wax

and the action of the artist are sufficdent to account for the new

. " “fhgure; or, in technical language, if you prefer it, that the rose-
"' -shape has been educed out of the potentialily of the wax by the
-action of a competent efficient cause. If, again, I ask you,

what has become of the cubic form which the wax originally
had and lament that you have annihilated it, you will answer

-that you have dome nothing of the kind, that though it is not
actually there—since wax cannot, at the same time, be rose- |
. shaped and cubic—yet it is potentinlly there and can be had

-back again by a little effort on the part of an efficient cause, -

‘Finally, before leaving our simile, notice (1) that the wax

©_.Uis of its nature indifferent as to what shape it may have; (2)
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that it must always have some shape; (3) that it cannot have
two different shapes, e. g., ‘of a rose and a cube,’” at the same
time; (4) that, while gcfually in any given shape, it is still in
potency to receive any of the other innumerable shapes which
the artist’s skill can give it; (5) that the change from one
shape to another may require more or less manipulation on the
part of the efficient cause, e. g.,; ‘it is easier to change our cube
into a tetrahedron than into the figure of a rose’; (6) that the
wax needs the action of a cOmpetent efficient cause external to
itself to effect any change in its shape. :

Now we can apply all this to what it mlled the Passwe
Evolution of Matter, if we only bear in mind that, in substan-
tial changes, there is question of the uliimate tnner nature oi
the body, not of 1ts otiter visible accidents.

" Primal matter, of itself and theoretically consu!ered is in-
different to any of the innumerable substantial forms which
can complete it as a substance and make it a body of this or
that specific nature, e. g, ‘C’ or ‘human flesh.” Yet it never ex~
ists alone, but is always actuated by some form. It cannmot,
however, be at once actuated by #wo forms; else, it would be
two specifically different substances at.the same time. But
while actuated by one form it is still §n potency to receive any
other form. Yet it is not always in proximate potency to re-
ceive gvery form, e. g., ‘matter under the pure elemental forms
of C. H. O. and N. without intermediate substantial changes,
would be but doubtful nourishment for man or beast’ Hence,
there is a fixed order in nature, according to which matter is
gradually elevated from lower to higher substances.  Again,

. even when matter is in proximate potency (owing to the sub-
stantial form by which it is actuated) for a new substantial

form, it is not by every agent that the new form can be educed,
¢. ¢., ‘only a horse can transform barley into horse-flesh.’

Lastly, when in matter thus proximately disposed, a2 new and -

higher form.takes the place of the lower one preceding it .
through the action'of proportionate npatural causes, the new
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*

matter so disposed. . Nor is the old form which passed away
annihiloted, but reduced to potency, and it, with all its charac-
teristic properties and activities, can again be actuated by
efficiency of proportionate causes.

40. Such, in very brief outline, is. the scholastlc theory
of the nature of bodies. It may seem, at first sight, subtle and
hard to grasp, but when we come to examine it closely and,
especially, to apply it to the solution of the great problems
connected with vegetative, animal and human life, we shall find

inexorable facts of nature.* - - o

.

¢

CHAPTER I+

.

OrcaNIc LIFE.

o "Azz"rict,!:S I.—~OrcanIc Lire w GENERAL. k

41 Definition .of Life—~A hwng being is one which
moves itself, which acts upon and perfects itself; one whose
action as a Hving being begins and ends in itself. .

- spontaneity and immanence as opposed respectively to the
inertia and transitive activity of inanimate things.

of life with which we are familiar in the world around us under

. "three general heads according to. the different degrees of .r,bars-
tanerfy manifested in their vital action:— .

".(a) The vital activity may be exercised - w:thout cogrubon

- ply assimilotes material substances,” i. e, changes them into its
own living substances and thus develops and reproduces itself.
(b) Or the self-motion may. imply cognition and appe-

form is -not created, but educed from the potentiality_ of the

that it is forced upon us with overwhelming cogency by the

. The essential characteristics of vital action are, therefore, -

42. Division.—Hence, we may classify the various grades

'of any kind on the part of the lxvmg being, e. g., ‘a plant sim-

.'-":_'.ﬁ.'tx’on_.gf sndsvidual tnaterial objects on the part of: the living

2.

——
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being, but without liberty, or power of consciously determining

" the end of perceptions, desires, local motion, etc., in. regard to

the individual material objects around it.

-(¢) Or finally, the living being.may be capable of cog-
nition and appetition of abstract, universalized or wholly im-
material ob;ects, and, consequently, endowed with liberty and
with the power of apprehending and determinig. the end of its

actions. This “perfecta suique .potens spontancitis”—this .
self-controlicd spontaneity—is. the charactensnc excellence of
human life. - LA :

43 Orgamc Life; i, e, vegetafwe and sensitive !tfe. is

~ exercised in and by a material organism. An orgamism is a .

natural material structure composed of -various parts (organs)
each of which exercises a special function in relation to the
life of self-motion of the whole. - The organism atfirst con-
sists of a single cell of proteplasm which nourishes and in-
creases itself by assimilation of external substances and then

, divides so as to form two connected cells. . Each of these again

in turn increases, divides, etc., untit the whole organism of

cellular tissue is built up according to a fixed specific type.
: 44. Essential Difference between lwmg organisms and

non-living bodies. :

.(a) In Origin. Living orgamsms are produced only by
lwmg bodies of their own specific type.

. {b) In Development. By nutrition and growth they con-
struct and preserve themselves- accordmg to a certain morpho-

~ logical type within certain limits of size and during a certain -
" limited time, after which they decay and disintegrate, even

though all external conditions remain the same.

(c} In the wariety. of functions . exerc:sed by dxfferent

parts of the same organic body. . .
- (4} In the mutual interdependence of- the dlﬂ’erent parts
0{ the organism, so that all the organs. constantly and per se

act for one ultimate resuit—the development, preservanon and B

propagatmn of the whole ‘organic being.
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- (e) Lastly and chiefly, in the character of the action of
the organic being, which is spontaneous and immanent and
tends, not to equnhbrmm or rest, but to continual self-perfec-
tive motion.,”
Note.~The formal or dynamlc pnncxple of orgamc life is
called a :md

Aa'rn:x.z II —VEGETATIVE le.

45. Thxs is the lowest, and in the visible world the most
unwersal grade of life; The lowest because least independent
of matter in its exercise, which consists in the development,
conservation and propagation of a material organism. The
most universal, as being common to plants, animals and men.
Its chief functions are: nutmzon, increase and propagatmn ot
the organism. -

" i. . 46. Nutrition is that function by which a living organism
converts external substances into its own. This implies various
operations on the part of the living organism: absorption of
external substances by roots, leaves, mouth, etc.; digestion, of
preparation of these raw materials by various elaborate chem-
ical processes} circulation of the food thus elaborated through-

_ out the organism; and finally, assimilation or conversion of the

- food into the-living substance of the organism. This last is
. strictly the act of nutrition or the wzital act.  .The previous

- are-accomplished under -the influence and d:rect:ve power of
the living organism and for its benefit. i

The purpose and necessity of the nutritive actmty in the

. organism is clear.” A microscopic germ cannot grow and evolve

" itself into a perfect. plant or: anmma.l mthout assmnlanon of

mtussusceptxon of new material. : .

preparations may be called Vital actions, only inasmuch as they.

R . 47. Growth or- increase is that funcnon hy whxch the _
. hvmg bemg bmlds up xts oompletc orgamc structurc aoeordmg_
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toa deﬁmte morphologlcal type out of the nutrlment assimi-
lated. -
48 Generatxon is that functlon by wluch the lmng

seed capable of evolving itself into a new lwmg orgamsm simi-
lar in specific nature to the parent. C
49. Vegetative Life, therefore, requn'es 2 dynarmc prm—
ciple in the organism which: :
{a) Modifies, elevates and controls the physlco—chemlcal
properties “ of .the anorganic. matter absorbed, as it passes
through the various channels which fit it for tmmedlate assitni-
lation ; '
(b) Makes the lmng orgamsm capable of constant self-
perfective action, e. g., ‘development' ‘contmual change and
renovation of itself’;. : : :
- (c) -Enables the living orgamsm to. commumcate to‘a
special portion of its own substance a formative power which

makes the microscopic germ capable of building itself up

into a complete living organism. of the parent type of pre-
serving ' and restonng its mtegnty. and of. propaganng xtself
indefinitely.
But such a pnncxp]e is essentlally dlﬁ'erent from and '
supetior to the dynamic principle in anorganic bodies. -

" Therefore, there is in every living vegetative organism a 3

. dynamic principle essentially different from and superior to
- the Forms of anorgamc substances, i. e., a Vlta.l Prmclple or
soul. -

. N(m:: (I) ———Hence, a lwmg vcgetanve orgamsm is essen-
tially different from a crystal. In the latter there is no nutri-
tion, growth or generation, as explained above—no fsmanent.
action of anmy kind: its development is the result of mere
external accretion, not of assimilation. . L o
'(2) —Organicism pretends to account. for the phenomena
of vegetable life by the mere grouping and interplay of imani-

mate atoms. But, no mcre arrangtmcnt o[ a multltudc of dead S
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particles can account for one constant, spontaneous, immanent,
self-perfecting activity, It would not help us at all to account
for life to give us a piece of dead protoplasm, even if chemistry

- could succeed in producing it (which it cannot), We can get

a whole perfectly organized dead ox any day in the meat mar-
ket. What we want is protoplasm with the power of nutri-
tion, growth and reproduction, i. e., besides organized matter,
we want a special dynamic principle within it, animating it, in
order to account for the phenomena of vegetative life.
Again, it is not the organism that produces life, but life
that produces, develops, preserves and propagates the otrgan-
ism. It is as if a little particle of matter should build itself up
into a perfect watch, keeping itself in constani repair and be
able to detach from itself little gpecks of matter, each capable
of growing into, and reproducing the parent type indefinitely.
Organization, therefore far from bemg the cause, 1s the zfecl

(3) ;;The physucal and’ chemlcal forces -of matter ar¢
undoubtedly at work in the living organism, but they can

. account neither for the organism itself nor for its vital action,
- unless a special vital principle be admitted which permanently.

modifies, elevates, controls .their action for a fixed end, viz.:
the development prcservanon and reproduction of a ‘living
organism of a specific type.  As a matter of fact, all scientists

- are agreed that no force of chemistry can-combine anorganic.

elements so as to form a single cell of profoplasm; much less a
living cell; much less an organism capable of developing, pre-

+ serving and propagating -itself. ~“It is' futile to attempt by |
- chemistry to bridge over the chasm between the living and the |

non-living.”—Du ‘Bois Reymond.’ “Chemistry can never pro-

.. duce a leaf, a fruit, a muscle, an organ.”—DBerthelot. . “All
¢ . scientific experience tells us that life can be produced from a
" .lving being only.’ -—Stewart and Taxt See Maher, Psychoi-

B 8Y; P- 547 seqq.) ©

(4) —Wxthm ach lmng orgamsm there is a non-hvmg

1
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liguid (blood or sap) in continual circulation to nourish the
organismm, and to carry away the material continually being
detached from the organism. What is called organic or syn-

(thetic chemistry has succeeded with difficulty in producing

some of the non-living elements thus carried upwards or down-
wards by the non-living stream, e. g., ‘formic acid,” "urea,’ etc.
This is the utmost that chemistry has been able to accomplish
in regard even to the external products of life, and it does so
only by méans of powerful electnc currents or enormous
temperatures,

50. In plants there are no organs of sensation, no evrdences -

of perception, feeling, emotion or spontaneous local motion.
Hence, we are justified in saying that plants have no power of
sensation,

- The motions of the sensmve plant ﬁy»trap, etc., are due
to physical contractility of fibre, etc., under the influence of
heat, light, friction, etc. The motions of zoospores, anthero-
zoids, etc., have not that irregularity, intermittence and arbi-
trary change of direction whxch mdxcate spontaneaus local
motion.

s1. A fortiori the dynaxmc prmcxple of merely veg&
tative life is not spiritual, i. e., capable of acting and existing
by itself apart from matter. For, all the vital operations of
plant are essentially dependent on the material organism, i. e.,
nutrition, growth and generation are exercised in and through
the material organism. - -

Nore.—Hence, the Soul of the plant is not ‘created by a

special action of God, but educed from the potentiality of mat- -

ter by the action of a pro'portionate natural cause, i. e., by a liv-

ing being of the same species, and ceases to exist on. the ;

destruction of the organism. .

52. Natural corporeal substances are spec:ﬁmlly dnstm-
guished from each other, not by the smass-principle in them,
but by the active or dynamic principle. Plants are natural cor-

poreal substances, and the matter of which they are composed

it
H
3
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does not distinguish them from other corporeal substances.” In
fact, it may become C, O, H, N, as simple elements, or any of
their combinations. Hence, plants are distinguished by the
dynamic or life-principle in them, from other corporeal sub-
stances. - Hence, the vegetative soul is truly a substantial form

~ —the differentiating substantial constituent of the living body.

- Note (1)~—Take care not to imagine the plant soul as
one complete substance indwelling in the organism as in another
complete substance. In that case the organism would not be
a living body endowed with immanent activity. The soul of the
living plant must therefore be conceived as a substantial con-
stituent pervading and vivifying the whole organism whence
flows the unity, activity and specific properties of the plant.

(2).—In general, therefore, a Soul may be defined as The

substantial form of .an organized body capable of spontanegus -
immanent action. We say, cepable of vital action: because a -

thing may be a living body even though it does not actually
exercise any vital function, e. g . ‘hybematmg animals,’
‘frozen fish,” ‘frogs,’ etec,

53. In each individual plant there is but one wtal
principle or soul, for, one vital activily manifests one vital
principle. But in each separate plant all vital activity constantly,
naturally and per se tends to one definite result—the develop-
ment, preservation and reproduction of one living organism of

a fixed specific type. - Amid-all the variety of parts and func- -

tions in the plant, one immanent result is steadily aimed at and

procured; and this constant ultimate unity of effect demands
' -umty of principle as its proportionate cause.. .
-Note. (1).—We said above, each individual plant, because
we have many instances of numbers of both plants and animals -
_ _lwmg together in connected dusters or colonies, e. g " corals,

mosses, etc. .
{2)—The phcnomcna that sometimes nke placc on the
separat:on of parts from 2 living organism require a word of

L .explanation here. In some cases the scparated parts, if cared
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“forina spec:al way, can continue to exercise indefinitely some, -

though not all, of the functions of the original organism, e. g.,
‘a graft of a pear tree, if planted in the earth, will die, but if
properly inserted in another suitable tree it will live, grow and
produce its own species of leaves, fruit, etc” = In other cases the.

separated parts can live on by themselves and exercise all the .
functions of the original orgamsm, e g v ‘branches of the vme, ;

‘poplar, ete.

The explenation is this. Each’ orgamsm begms asa slmple RTINS
living cell of protoplasm. This Mother Cell, as it is called, -
increases by nutrition and divides into two cells; these again . .
increase, dmde, etc., until a whole organism of the parent type

is built up.” These Derived or" Daughter-Cells, as they are
called, are all Kving matter, but incomplete in themselves and
destined to form part of some organ, . g., ‘root,” ‘fibre,” etc.

'In the lower grades of plants and animals the whole organism = |
i$ very simple, and when .such -plants have built up all the -
organs of their simple structure their further growth is but 2
repetition of the whole previous structure. . If, then, one.of -
these living sections, e. g.,-‘of a vine,’ is separated, it possesses .~

2 complete organism and can put forth roots, etc., and live on

» alone. The vital principle of such a plant is actually-one, but - - = [
potentially as manifold as there are completely organized sec- -
tions in it, i. e., while the parts are united there is but one vital = = "'k
principle in the whole plant, as is- evidenced in the mutual =~ -}
.interdependence of all the parts upon each other, and upon =~
the whole; but when the parts are separated each has encugh ;
of organization to sustain the wtal prmc:ple and to lzve an ;.

Mdependent life of its own.:

.Sometimes no one sectmn is qmte complete in 1tse1f. It.-_
may lack, -for instance, the power of putting forth roots and
thus acquiring nutriment for itself, “But if this deficiency can
be artificially supplied, ¢: g.; by properly grafting it on 2 suitable -
i rooted stem from which it can receive its nutritive material, it -
It wlll assmlate the nutnment,

can-do all the. rest for- ;tself.__
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and change it into, ¢. g., pear-wood, produce pears, etc,, though
grafted on quite 2 different tree. And here again we have a
instance of “anima vegetatrix, aciu una pofentic multiplex.”
_ 54. As to the origin of organic life upon the earth,
the doctrine of Abiogenesis or Spontaneous Generation, i. ¢,
the origin of life from the mere grouping and interplay of
inanimate anorganic atoms has been sufficiently refuted above
(49). No grouping or multiplication of ©0’s, no matter how
long you may continue the process, will give you I; and in the
same way no mere grouping of inanimate particles will give
you a living, self-perfective organism. Reason cannot admit

an effect without a proportionate cause, - . !
" .. Moreover, all the elaborate experiments of Pasteur, T)m-
~ dall, etc., have shown to a certainty that, as Huxley says, “the
- doctrine of biogenesis, ‘life. from h{e‘ is wctonous all along
" the line.”. :
- - On the other hand, it is certain irorn Geogony, or the
' smence.oi the formation of the earth, and from Geology, of

the science of the material substances of which the crust of

the earth is composed, .that there was a time when organic fife

B . did not exist upon the earth, and was in fact impossible.

- Hence, all life that has appeared ‘since, from monera to .

R man, is a caused thing, an effect,-and requires a proportionate

" couse. . 'Very little reflection. will show us that the ultimate
i living - cause. of. hfe must - be 1tse1f anmused——a self-e:msl.cnt-
" eternal life. . W s
i B, Orgamc hi‘e is. transm1tted by generatmn, i e..
: the production by a living organism out of its own living sub-'.'
“ stance of a new living being specifically similar.to itself, i. e
“of a new being having within itself. the power of developing
itself mto a completc orgamsm specnﬁcally smnlar to the parent
tYPe’

o Sometxmes the new orga.msm may be had by takmg cut-
S ungs or buibs from-the parent stem, . The formation of such
- parts by‘.thc parcnt orgamsm is. ca!led Aggenerauan. AL
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. " Usually, 'hbweve;r.- the new being produced by generation
is a highly 'specialized particle containing within its -small

dimensions -the . power of building itself up into a complete -~

organissm (a fly or an’elephant, an oak tree or a fern) accord-- '
ing to the nature of the parent. :

Again, there are some. cases where the complete hfe-germ
is wholly the product of a single organism without any influ- .

ence from without. This is called Asexual Generation;: -: .

More frequently, however, the living germ is the product :
of two factors. One plant, for instance, produces Ovules,
another plant of the:same species produces Pollen. . Neither of |

‘these elements separately, but the combination of the two, will

give us the complete life-germ “or .seed, Naturally, the new
being, as it is produced ‘by two distinct causes, will tend to
possess the characteristics of both;-a fact which the gardener
takes advantage of to produce new wvarieties of the same species
of flower. The union of pollen and ovule is called: Fertilization

or Fecundation of the ovule; and it results in an internal sub- .
stantial modification- by which - the life-principle of the new
-plant is educed from the potentiality of matter, .+ o

- NoTE—We have said that both -ovule- and pollen must_._
come from plants of the same species. - If they are taken from
plants of different species, the great universal law is .that their
uion will-give no result; both ovule and pollen will simply

decay. -'=In."except_ional-¢ases,' when the two species from which

these elements are derived are very similar, fecundation may .
take place. in which case the seed will produce neither of the
parent. types, but’ a- cross: between the two, caliedahybnd.
These hybrids cannot -perpetuate. their new type. "As a rule

they are altogether sterile, .or incapable of reproduction. . In
the few cases where they produce offspring, these after a few

generations either die out or return to one or other of the two -

original types. - " This - law, : which- is- absolutely universal in -
mature, is called the Law of Reversion, and is the great, safe-

g'uar_rl__of ‘the. perrugngnog or ﬁ.ﬂty of _spgcdi; types in nature. '-
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56. The fecundated life-germ produced by generation
will give us an individual living being of 2 definite specific
type, possessing in itself the power to. build up by slw
"degrees a fixed type of organism and no other. - The order and
the path it must follow in its development are defined for it
beforehand, and no power in nature can change them. You
may destroy the germ or embryo, but you cannot alter its
powers or its destiny, “It is possible that af the first moment
of their existence all animals resemble each other as spheres of
protoplasm, but the specific type of each is fixed from the first
and governs all its development. The embryo of a vertebrate '
is a vertebrate (potentially) from the start, and never corre-
sponds to an invertebrate.”—Von Baer, Agassiz, etc. -

: Note.—Of course accidental modifications may result from
food climate and other external circumstances; but they can
never substantiolly alter the fixed specific type.

- §7. Finally as our life-germ has to build up gradually
into 2 complete organism, ¢. g.,, ‘of an oak,’ ‘a horse’ or ‘an
elephant,” it is no wonder that on its passage to perfection it
should exhibit many strange- shapes and appearances more of
less resemblmg creatures lower than itself. In some cases
these successive changes take place while the new being is still |
eenclosed in the egg or within the organism of the parent. Io
other cases the changes take place after the birth of the new
being, but are all accomplished within the lifetime of a single
~ individual, . g.; ‘a butterfly.” These changes of form are called
Metamorphoses. - Lastly, we have cases where it would appear
that the lives of :several successive individuals are required
_ to bring the offspring to the full parental type; so that “the
parent finds no resemblance to herself in her offspring till she
comes down to the great-grandchild”; e. g., ‘the medusa.’ Thls
is called the phenomenon of Alternate Generation.:
..., " But whatever the mode of development may be, it ig as !
ﬁxed for each type as natural law can make it, . .
.+ 58.. Not only, then, is Life only from Life, or “Biogene-
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sis,” a fundamental law of nature, but “Like from Like,” or
“Homogenesis,” is a law equally universal. ~ All observations
and etperiments affirm it. Reason itself tequires it on the
principle that every effect must have a proportionate cause. If
a living being communicates vitality to a portion of its own
substance, that vitality cannot be superior to or.of a dlﬁerent.
nature from that which the parent itself possesses. RS

Heterogenesis, therefore, or Equ:vocal Generation, i. e, -
offspring of a different type from parent, in whatever form it -
my he proposed is madm:ss:ble. ' S

ARTICLE II1 -—SENSI’I’WE Lm:. _
59 Sensmve Life unphes a Imng orgamsm mpable of. '

. perceiving individual material objects, of feeling, desire and

aversion and of spontanecous local motion. In'the present .

article we shall consider. briefly these functions of animal life,
and the nature of the amma! soul irom which they proceed -

' (1) Functwm‘ of Semstwa Lsfe. - . s

60 Sensitive Cogmtlon in General may be descnbed as .
a vital reaction by which a sentient faculty, in response to an -
impression received - from an individual material object, pro-" .

. duces within itself an intentional re,bre.rema!wn {78, below) of-

the object, - Hence, there are four elements to be considered in ..

sensation, viz.: (a) the sentient faculty, (b) the sensile object, .-
(c) the impression produced by the sénsile object in the sen-’ .~ .
tient faculty (technically called Impressed Fmage or Species),” ..
(d) the formal act of perception or the actual representation” = -

of the object (technically called the Expressed Image or Spe-:
cies). “We may illustrate this by a rough analogy; thus, Given. .
a substance on the one hand, a seal on the other, it is rcqulred_
to stamp the seal on the substance.: In the first piace, the sub-
stance must be in'a condition to receive the impression, and the-

m]mustbemacondmontogwethc:mprmon. Agﬂlﬂ ﬂ“‘-" :
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substance of itself is indifferent as to what impression it shall
receive; it can recetve the impression of this seal, or that, or the
other. . That it express one rather than the other depends upon
.which acts upon it -or determines it to a particular representa-
tion; hence, the seal must act upon the substance in order to
produce an impression of itself. But this is not enough, . The
seal may act forever and produce no image of .itself unless
the substance reacfs; but when the substance acted upon by
the .seal reacts .it becomes a re-presentation of the seal. If,
finally, we can imagine the substance thus informed with the

" - image of the seal, as perceiving, not the image, but the seal

itself which helped to produce it, we shall have a rough illustra-
tion which will help us to form an xdea of sensanon and mdeed

, of cogmtton generally,

* 61. Applying the preceding analogy to our present sub-
ject and remembering that (according to:the axioms, “quid-

qmd recipitur * secundum modum recxpxentls ‘recipitur,” and

“agere sequitur esse”) the impression received in'and the reac-
tion of the sentient organ are not merely physical, but psycho-

. physical phenomena, we may gather up, the general doctrine of
..~ sense-perception in the following brief statements, ..~ -

" (a) In all sensitive cogmition the object must be united -

to_the faculty: by its impressed image or. species, else, as the
. - cognitive faculty is indifferent and undetermined of itself, it
wﬂl ot represent any one object rather than another. -

.~(b)  Sensation is not-the mere reception of an impression

of. the object in the living organic: faculty; for, sensation is a

vital immanent action, while the mere impression of the object:

s nothing more than a transient action of the Object by whnch__
. f.he faculty .mﬁ'srs an intrinsic modification, " ..~ :

{c) The impression. received from the Ub:}ect determmes
thc vital faculty and thus enables it to produce the expressed

nmagr. or vital representation; for, the formal act of sensation:
© is such that it can proceed from neither independently of the
o othu g The faculty. ls;m_capa_b!e of producing it without-a deter-
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mination feceived from the object; and, on the other hand, as
we have said above, the mere passive receptlon of the determi-
mation is not a vital act of perception. ' s

'(d).‘The sibjective image or species is not ihat which i3

percewed in sensation, but that by which the cognitive faculty
directly and immediately perceives the object. It is essentially
a formal sign by which not itself but the thing 51gmﬁed is
d:rectly and immediately perceived, '

- {e) Hence, the fundamental dl&’erence between cogmtwe
and non-cognitive natures; the latter possesses only their own

proper form; the former, besides their own form, acquire also

intentional or representatwe forms of the ob}ects of their actual
cognition.

Note.—“The organic constituenits of the sentient facult;es,
generally, consists of the mervous system. - This is composed
of two parts, the central mass and the branches which ramify
throughout the body.- The central mass, called the cerebro-

spinal axis, is made up of the brain and the spinal cord passing

from it down through the backbore, ' The brain consists of a
soft, convoluted substance of mixed grey and white matter.
The spinal cord consists of a.column of the white fibrous mat-

ter, enclosing a core of grey celluler substance. - From the

spinal cord between every two vertebrae there issues forth two

pairs of nerves. The nerves proceeding from the front of the .

spinal column are called anterior, efferent or sotor nerves, as

they transmit impulses. outwards, and are the organic instru-.
ments of muscular. movement. .- The nerves coming from the:

back of the spine are called afferent, or sensory nerves, because

by their means the organic impressions which accompany sen- .
sations are conveyed inwards from the various external sense- ..
organs of the body. .In the several external sense-organs these
nerves are arranged and modified in various ways to suit the -
various psycluc faculnes and to respond to thmr external_
. mmuli’" I"’ . . .
. Itis tardly aec:ssaxy to ram.rk that the pcrfecnon and D
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~ differentiation of the nervous system varies according to the
grade of the sentient being in the scale of animal life,
62. As we have already said, the sphere of sensitive cog-
" nition is limited to matersal objects as affected by materud
individuating notes. Hence, the first great division of the
sensitive faculties of cognition is into those which perceives
material objects external to the sentient subject and those which
perceive, retain or recall the sensations of the external senses,
or perceive certain other concrete material aspects of external
objects which do not fall within the sphere of the five external
senses, and yet are necessarily connected with the preservation
and perfection of animal life.. The former are mlled external
senises, the latter infernal, :
63. The External . Senses.—These are sight, harmg.

N 'smell, taste and touch. The peripheral extremities of the

nervous system immediately concerned in the. operations of
these five senses are, respectively, the rods and cones of the
retina of the eye, the Cortian organ of the ear, the mucous
smmembyrane of the upper cavity of the nose, the gustative papillae
of the tongue and palate, and the iachle papxllae of the dermlsv
or under-skin, - :

64. The formal ob]ect: of these senses are (follmvm.g the
order -above). colored extension, sound, odor, saptdity and ex-

i ._tended pressure or. resistance.
. Nore (1).—Temperature in so far as it is percewed as -

an objective quality of bodies, may be considered (like soft-
ness, roughness, etc.) asa secondary modiﬁcation of the propcr
. object of touch.

- (2).~The ﬁve. external senses -are found only in the'
* higher or more perfect animals. . The lower types have only .

_ the sense of fouch: ‘and probably -of taste. Yet even some of
~these lower types mamfest a certain vague sensibility to light
. and sound which is often spoken of as Dermatoptic Sensibility.

. 65. As to the ob;echmty of the percephon of the external

' senses, sce Log:c, 2. 104, ete. -
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66. The Internal Senses.—The immediate and direct
objects of external ‘sense-perception are individual facts and
phenomena external to the sentient subject as such. The
immediate and direct objects of the internal senses, on the con-
trary, are the present or past sensations, or subjective states
of the sentient subject, as well as certain concrete aspects of
the objects perceived by the external senses, which, however,
do not fall within the sphere of any of the five external senses.
These internal senses are four: the common or ceniral sense,
the iniagination, the sensuous memory and the estimative sense
or mstinct, The organs of these senses are sxtuated in the‘

hemispheres of the brain,

67. The central or common sense is an internal organic
faculty which perceives, distinguishes and synthesizes the actual
operations and affections of the various sensitive organs which
tamify from the brain. Thus, the sense of sight may perceive
a certain object as white; the sense of touch, as hard; and the
sense of taste, as sweet. When these several data are referred
on to the cenfral sense, the sentient subject becomes aware that
it is in the presence of one external object which is white, sweet
and hard, pleasant to sight and taste, but painful to the touch.

As the central sense is thus the ferminus to which all our
external sense-perceptions are referred, so it is also the source

“from which all the sensitive activity of the pertpheral senses

is derived. “Vis sentiendi diffunditur in organa qumque sen-
suum ab aliqua una radice communi, ad quam etiam terminantuy
omnes immutationes singulorum sensuum.” Hence, when the
central sense is rendered inactive, as in sleep, or by nerve-
poison, e. g., ch]oroform, aIl the extemal setises become t inoper-
ative, : : : :

68. The imagination is an internal sensitive faculty whxch
retains and reproduces the past experjences of the central and
external senses.” It may recall these representations singly, or
combine them to form entirely new images.. Thus it can recall

the sensations. of sight, sound, etc, which have been expe~ . -
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rienced, and it can also form new representations by combining
them, e. g., 'representations of mountains of gol ! ‘walking
trees ‘rivers of blood,’ ete. L
69. The causes which determine the 1magmatxon to
reprodnce the sensile representations it retains are mainly:
.(a) The association which exists between the 0bjects
. whose images are recalled, e. g., ‘co-existence or succession i
. time and space,’ ‘relations of whole and part,’ ‘relations of simi-
larity and contrariety,” etc. On account of this association, an
object will naturally recall those related to it in past experience;
. (b) The internal condition of the body, inasmuch’ as it
affects the brain, The brain is the organ of this faculty; hence,
" an impression, however produced on the living brain, similar
" -to that which accompanied a given imaginative sensation, is
" likely to recall that sensation, Hence, the varied unconnected
E _'_':-'senes of imaginative representations which occur in. dreams
' or in cases of violent fever; hence, too, the predommance of.
. "sad or pleasant pkan!a:ms accordmg to the various states of
~the nervous system. - . _
o “Note (1). —-—The state of .cleep, as we have saxd mults
T from the temporary. suspension’ of the activity of the central
.. sense (caused either by natural fatigue or by artificial means)
‘and the consequent inactivity of the other sensitive faculties.
o During the time of sleep the nutritive functions are exercised
" more regularly and ., perfectly, and the wear and. tear of the
'nervous system,. occasioned . by sensuous activity, is repaired. -
Hence, natural sleep has been dcscnbed as “vmculum sensoru
primi quod fit gratia salutis.”. =
i If, however, ‘during this  state’ of sleep, any xmpressmn,
‘whether from: within the organism or from without, should
reach that portion of the brain which'is the organ of the imagi-
‘nation and arouse.this faculty to action, it will reproduce some .
of the many xmages of past experience of which it is the store-
‘house; and -these; in turn,. will recall others in'a series accord-
ing to the nature - of the present-impression and -the laws of .

v yre Y

=
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association, etc., spoken of above. This activity of the imagina-’
tion partially arouses-the central sense to action: and as the
primary function of the latter faculty in the normal waking

- state is to refer.the various impressions passed on to it frem

the external senses tp the external objects which produced
them, so now abnormally stimulated fo action and without the
influence of the-external senses to guide it, it refers the phan- -
tasms of the imagination to the external world and “gives to
airy nothing a local habitation and a name.” .

- This projection into-the outer world of the phantasms of
the jmaginaiton when it occurs.in sleep is called a dream. -

(2) —In somnambulism some of the external senses seem

to be open to impressions from withont which are woven into -
the texture of the dream, and this serves to intensify the ilu- .

snon and to call ‘even the motor faculties into play.
= (3) —-A hallucination may be called a waking dfeam. In
some case of hyperasthesia, or exceptional morbid excitement

- of the nervous system, the representations. of the imagination -

become s0 extremely vivid as even to counterfeit and over- .

balance the normal external sensations. - The whole sensitive

energy of the soul is, as it were, absorbed by the phantasmal -
image, and the waking sufferer regards it as an external reality. .
It is even said that, at times, the internal disturbance may be
50 great as to produce modifications in the peripheral organs

similar to those {that are normally produced by external objects, s

(4)—“Hypnosis is a species of artificial sleep in. which

some of the sentient organs are inhibited, while others are over- .
stimulated. - When induced by human agency this state involves . ...
a dependent condition of .the subject which makes him respon-
sive to the suggestions (by words or other signs) of the . =
hypnotizer. . The secret of this strange power .of suggestion -
is probably. to be found in the fact that the last and strongest -
- impression left in the central sense and imagination just before
. the inhibition and. hyperzsthesia are affected, is produced by "
the commands and personality of the hypnotizer.

 His image ©
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will then océupy all the energies of the imagination and central

- sense and his suggestions will, as a general rule, be followed

and obeyed with almost autometic precision, while the subject
remains insensible to all other external impressions.”

70. The sensitive memory retains, recalls and recognizes,
as perceived before, the representations of the various internal
and external senses. In this it differs from the imagination,
that while the latter merely reproduces objects of past experi-
ence, the memory also recognizes them as old acquaintances
that have been met before. . Recognition of past objects of
internal or external sense-perception is therefore the charac-
teristic function of the sensitive memory. :

Nore—"The tendency of an experience to lapse out of
memory is in proportion to the feebleness of the ongmai im-
pression and the infrequency of its repetition.”

. “A past expenence becomes unrecognizable in proportion
to the length of time and the number and vivacity of the

_experiences which have mtervened smce 1ts Jast occurrence o

. reproduction.”

cr

71. The estxmatlve sense or mstmct, as it is commonly

called, is an internal organic faculty which apprehends certain

~ individual concrete notes of material objects which do not come
¢ within the sphere of any or all of the external senses. Thus,
* “the lamb does not flee because the color or form of the woll

- is disagreeable to the external senses, and the bird.does not

collect twigs for its nest because they are attractive in them-
selves, but both animals are endowed with a faculty which,

- under appropriate conditions, is determined by the apprehen-

sion of these objects to guide them in the mere execution, .

.~ without foresight or reflection, of operanons heneﬁaal to the.t.r
. specific natures respectively.”. :

72. The organic character of all the facultxes enumer-

_ . ated above is munifest, as their objects do not transcend the
. -sphere of individual concrete material facts and “phenomena—
.. - singularia qualia-quanta.” In man, as.in the lower animals,
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these faculties are organic, but their operations are more per-
fect, inasmuch as they are subject to the guxdance of intellect
and iree will, e

73. The Sensuous Appet1tes.—The term appmte is used
in a very wide sense. It denotes all forms of internal inclina-
tion, comprehending alike (1) the natural tendencies or affini-
ties implanted in all finite beings, even plants and inanimate
substances, which impel them blindly towards what is suitable
to and perfective of their nature, independently of all cognition
on their part; and (2) the attractions and aversions which
follow upon cognition in sentient and rational beings.

The former class of inclinations or tendencies are called
natural appetites, inasmuch as they flow from the very siature
of the being, i. e., from the dynamic element; or form which
constitutes it the being it is.. To this class of appetites. belong
the natural tendencies or nisus in the various powers. and fac-
ulties of beings to fulfill the function for whlch they are by
their nature and constitution destined.

The latter class of tendencies arr called EI;c:tcd Appet:tes,
because they are aroused to vital action by cognition. -Elicited
appetition is again of two kinds, rational or sensuous, according
to the character of the cognitive faculty by which thelr objects
are perceived and proposed.

74. That the sensuons appetxte is an orgamc faculty fol- -
Iows from the nature of the objects in regard to which it is,
exercised, viz., those presented by the external and internal
senses, i. e, concrete individua! material things. As to the
organ of this faculty, however, opinions are divided.  Some -
hold that it is the draim, others, on the contrary, maintain that
it is the ganglia and nervous fibres of the heart. -In favor of
the latter opinion it may be said, (1) that it is the common .
usage of men to attribute the feelings, e. g., of ‘love,” *hatred,’”
‘fear,’ etc., to the heart; (2) that no part of the organism is so

~much modified by these feelings as the heart, so that asCL .
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Bernard has said, it may “be cons1dered the orgamc mdex of
their intensity.
75. The various forms of sensmve appetmon thay he

-~ classified as follows:-the object presented by cognition may

be, (1) suitable or repugnant in itself simply and just as it
stands; or (2) it may be a suitable object difficult to obtain,
or a repugnant object difficult to avoid. The former would
be the object of what is called the comcupiscible appetite; the

- latter, of the drascible appetite. In other words, the object of
the concupiscible appetite is the good or evil to be attained or

avoided : .the object of the irascible appetite is the difficuity to

- be overcome in attaining the good or avoiding the evil. .

The acts of the concupucsble appente are lave and hamd
desire and aversion, joy and sadness. - -

. The acts of the irascible appetlte are hope and de.rpasr,
caurage and fear, anger. - - . -

- Nore—Sensxous Pleasure tmd Pam. Sensuous p!cmn
is the satisfaction or repose which the faculties of a sentiment
being finds in the possession -or enjoyment: of their proper
objects. It is, therefore, an-accompaniment of. the natural

. normal exercise of these faculties. -In proportion as the energy
~ of the faculty is greater and the object more fitted to call forth
_.and satisfy that energy, so is the pleasure more intense. FPoin,
~ . on the other hand, arises.from excess or defect in the exercise
. of a faculty, or from 1mperfectlon or unsmtab:hty in the Obde
" presented to it. . _
"~ ' . Both pain and plmsurc are therefore dependent on, (1)
- the natural scope and efficiency of the faculty, its acquired
... habits and its actual condition of heaith and energy; and (2)
. . the suitable prescnce of an object in harmony w:th the energus
of the faculty. -~ .o - L

76, Locomotxon.-—Every sentient bcmg ls capable ' of

some kind of exterior spontaneous local motion, *In fact, it is
.. by the exterior motion that they manifest to us their sensitive
S -fa_cultics of cognition and appetition. Perception of agreeable
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or dlsa.greeable ob]ects is followed by des:re or-aversion ; and
this, in turn, gives rise to. movement toward . or .from the
object. - The special organ of this faculty of movement is con-
sidered to be the efferent nerves which terminate in the muscles,
Ncrrz.-—The vital movements, e. g., of the heart, lungs, -
etc., which are effected independently of cognition, are called
automatic; those which result from cognition and appetition are
called autonomic.. These latter, again, are either instinctive or. .

volitional, according as they are determined by the sensuous '_

_ap_oemes (as in- bmtes) -or by the free wdl (as in nmn)

(n) Nature of the Ammal Soul

77 That the brute animals around us possess powers_
of perception, appetition and autonomic locomotion is the
tnanimous verdict of the common sense of mankind. .. These-

animals have various organs of sense perception more or-less.
similar in structure and functlon to our own, and, on the other -

hand, they. exhibit in their exterior action generally, all the
signs of true. perception, feelmg and autonomic movement, ..
The higher animals, at least, also clearly manifest by their.

actions that they. possess the four internal, as: well as the five
extemal senses. ..~

' 78. Now, if we cons:der the . character of the ch:ef and B

.Iundamental operation of sensuous activity, i. e., perception,

or cognition, we shall see clearly that it differs essentially. from~
the activities of merely inanimate bodies on the one hand and_ i

.from thosc of mcrely vegetative activities, on the other, -
For, on the one hand; all the activities of mammnta suh-_
stanceS, e g, their power of attraction, of produang motion,
heat,” chemical changes, etc., are mcrely transitive, i.. &, they.__ :
~ are capable of producing changes in other bodies but not. in
themselves.”- As to bodies at a distance, they affect them. only, L

_masmuch as havmg first -affected the intervening m:d]a‘ the- - 5
- energy thus. uansnntted produces ?hyma! change in the dxstant A
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- The wegelative activities, on the other hand, are merely
smmanent; the term of their action is change in the organism

of the agent, i. e., its nutrition, development, efc.

Coguitive activity, on the contrary, is, at the same time
under different respects, -both Immanent and transitive, sub-

jective and objective. The action is entitatively immanent and

does not emerge from the sentient faculty which produces it;

and it is at the same time representatively transitive, 1, e, it 15
wholly occupied upon an external object. For instance, the
action by which the sense of sight perceives the sun does not
..issue forth from the eye or produce any change in the sun
or in the intervening ether, and yet it is wholly engaged upon
an object 93,000,000 of miles away. Hence it is that we speak
of the scope which is aimed at and reached by mechanical,
physico-chemical and vegetative activity, or the ferm of their
efficiency, i. e., the effect produced by them; while the scope
aimed ‘at and reached by cognitive and appetitive activity, is

“-called their object, i. e., that external thing upon which their

immanent action is occupied. Hence, the actions of cognitive
and appetitive faculties are sui genteris and eventually diffecent

- from and superior to the action of mere phys:co—cbenncal or

vegetatwe powers. .
. Note.—Hence, the cognitive a.ct is cal!cd mfmhonal ie,

" an tmmanem‘ act w1th a !ransmw or objemw refcrencc or

eﬁicacy :
Therc is also another aspect of sensitive cogmtxon and

appetition which deserves consideration. - On the one hand, the
objects of our sensations are extended material things. These
make an extended impression on the extended penpheral sense-
organs, and.these, in turn, transmit their impressions to the

" extended nerve-centres, which are the organs of the internal

senses, and hence, the objects are perceived, imagined, etc., as

" individual extended things or as qualities or properues of indi-
. vidual extended things. - On the other hand, cxpenenoc shows
'.u, that thcsc objects are pcrcewcd as umts. o :

COSMOLOGY.

‘Now, it is a contradiction to say that an extended organ
an perceive an extended object as a unit, unless the organ be
informed by a simple dynamic principle which is itself not
made up of parts. Take for instance, a marble in your hand.
Your sense of touch apprehends it as one thing. But it is
impossible that the different parts of the marble which make
different impressions, ¢. g., on.the different tactile papilla
distributed over-your hand should be apprehended as one
thing unless the hand is mformed by a .nmple perceptwe
principle, = - .
And this becornes more mamfest stlll if we go on to con-
sider that while the sight apprehends the marble as a colored
thing ; the touch, as a cold thing; the taste, as an insipid thing;
the smell, as an odorless thing, etc., it is apprehended by the
central sense, recalled by the imagination, recognized by the
mcmory, etc., as one colored, cold, tasteless, odorless thing.

-79. From the preceding considerations: it is evident that

0o aggregatxon of merely inanimate, or merely vegetative
forces, can give us the cognitive and appetitive faculties
which manifest themselves in the operations of what is called
the enimal kingdom; uniess, indeed, we are prepared to admit
that a sum of zeros can give us a positive number. An animal
is, therefore, an organism informed by a dynamic principle
sui generis, esentially different from and superior to the sub-
stantial forms of merely vegetative or anorganic substances,
~ 80. Brute cognition and appetition, however, are'

-strictly limited to certain concrete aspects of individual .

material things, Even the estimative sense never rises above

the apprehension of the concrete suitableness or repugnance, .

here and - now, of individual material objects to the actual,

-needs of the sentient organism. This estimate or instinctive -

apprehension is the same in all individuals of the same species
and differs according to difference of species.  Just as each.
plant builds upits own organism according tv a fixed type

without coguition. of ‘any kind, so “omnis hitunda similiter .

L
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nidificat"” guided solely by the concrete sense-perception which
excites the impulse to act in a fixed, determinate way according

- to the specific nature of the sentient being.-

/' _Nore.—Hence, in ail the phenomena. of animal llfc there
is no trace of any perception of abstract™umiversal truths and
principles. There is no progress or change of any kind in the
instinctive action- of animals.. They make no use -of .instru-
ments, fire, etc,, to aid them in their work.. They have no
scientific, moral or spiritual notions of -any kind. . “Instinct is

.. perfect in its narrow sphere, but it cannot rise beyond this into
\the sphere of unlimited thought and contrivance.”—Dawson

©.. + : 81. Brute cognition and appetition, therefore, is essen-
~ tially sensuous, the action neither of the dynamic principle

“glone, nor of the organism alone, but of the animated organm

(p.rycho-physzcal action). - Now the action of a being mani-

fests -its .nature, and hence, as the action of the brute soul

is intrinsically and essentially dependent on the material orgao-

- ism and mseparable from it; the brute soul is therefore, com-

incapable of acting or existing apart from the body and perishes
- with .the disintegration of the latter. Accordingly it does not
- need annihilation to account for its destructton, nor creation

to account for its erigin.- It is a product of substantial trans-
formation effected by generation by which an existing vital

.of activity similar to itself,
.sefve and develop an organism adapted for sensation; and,

for the  preservation, . development. and reproduction of the
organism. Again, every modification of the sensitive activity

'vegemtxvc activities; and, on the other hand, ill-health, disease,
etc., of the organism aﬂ‘ect the sensuous perceptions, desites,

pletely immersed in the organism which it animates, It is

energy educes from the potentiality of matter a new. prmc:plc .
.82, In the animal the vegetatwc functlons produce, pre-’

on the other hand; the sensitive faculties are chiefly exercised
(anger, fear, etc.) involves a corresponding modification of the

ffeelmgs, ctc., of the ammal. But snch mutual mterdependence'
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of the various vital functions, sensitive and vegetative, of thé
animal organism can only be accounted for by recognizing that
all these various activities have their source in one and the
same dynamic principle. Hence, the brute soul is a substan- * -
tizl dyngmic principle, or form, which immediately actuates .
primal matter and is the ultimate source of all the specific

" properties and actmt:es of the Imng. sent:ent corporeal sub- -

samce. _
NOTE (1) -—As to the dtmb;hty of the brute soul the

origin, lyansmission, etc. ; of animal life, see above, n, 54. - i
(2).~On the subjects so briefly treated in the presents o E

article, see Maher, especially chapters 7, 9, 10 and 12 a]so the

mpplementary chapter on Animal Psyvchology ' '

An'r IV.—ORIGIN OF SPECIES 18 THE ORGANIC Wonw
83. As'we have already more than once seen, the- spmﬁ:

- mature of a corporeal substance is determined. by the substan: -
tial dynamic principle, or. form, which actuates and completes -

primal matter.: For our present purpose, ‘however, it -will - . .
suffice- to deseribe. a species in the living organic world; A

collection of - living organisms (a). essentially simifar in struc- -
ture and function: and (b).productive -of offspring by their
unions with each other, so that the collection can be indefinitely - -
perpetuated in nature by gemeration; and. hence, such that ‘the -
whole collection might have sprung originally from a single:
pair. - Or“more briefly: :A . collection ‘of individuals of one-
essentially similar inalienable type, capable of indefinite perpet-
uation by generation.. - Similenity and ﬁhabms are therefore the .

Note (1)~~dAccidental diversities of color size, ctc., gwe S
us mehe: within the same species. When these are perpetu- - . =~

ated by artificial selection on the part of gardeners, breeders, -
e, or by other causes, we have raccs or breeds. - Hence, dif-

ferenice of race between parents in no way hinders offspring. =~ .'

_But-even ‘here, “Domestic varieties, on- retuming -to savage ok
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life, gradually, but mvanab]y, assume the characters of the
original type.”—Darwin,
(z).—The offspring that occaxwﬂalty rcsults from the
union of individuals of different species is called a Aybrid. In
. the rare cases of hybrid fecundity, the inevitable return of the
-offspring to one or other of the original specific types is cafled
reversion, The offspring of individuals of different races of |
the same species is called a mongrel. The casual appearance it
a descendent of such mongrels of one or other of the external
racial characteristics of exther of the primitive parents is mlled
alavism.
. &4. That there is in the orgamc world such collecuons
of individuals as we have described is a manifest fact,
- e. g., the various races or breeds of horses are like each other in
fundamental structure and function; they differ essentfally in
structure and function from other groups of animals, e. g,
‘dogs’; and finally, the union of individuals of these different
~ races or breeds with one another is capable of perpetuating the
. species 'indéﬁnite.ly, while their tinion with individuals of other
.- groups is either not fruitful or produces a hybrid offspring
'__xncapable of perpetuating itself. .- Hence, our description of
" species is objective, i. €., realized in the actual world around us.
- - 85. Mast of the species both of plants and animals with
_Wh.lCh we are familiar aré comparatively sew in the history of
' life upon the earth.. From the first appearance of organic life
- upon the earth to the present time, many species of both plants
" and animals have disappeared and many new ones have been
introduced, - The question before us is, How is the origin of
these various species of living organisms to be accounted
for? = Various-hypotheses: have been proposed to solve the
- . problem. - All the different views on the subject, however, may
.- _be classified under two heads :—the theory of mdcpendem for-
mahons, and the theory of descent or derivation. .
C o 86, The Theory of Independent Formatnons, holdmg
s '_to the pr:nuple of :aummy, the cssentlal 1mmulab:llty of speclﬁ
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 history when the earth was fitted to receive them and the well-

-suffice for our purpose, however, to classify the vu:ws of

- definite position relatively to all others, so-that the. existing
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and the absence of connecting links by which one species can
be shown to have been gradually transformed into another,
maintains that the first beings (few or many) of each species
were produced by the Creator at the period of the world’s

being of the whole would be benefited by their presence, -
They would thus have been produced from pre-existing
tmaterial by the immediate action of the Creator. This action
could not strictly be called either ereative, or miraculous. Not
creative, as it would not imply the production of the whole
new bemg out of nothing, but the eduction of a new substantial
form in matter, by a proportic ate cause. Not miracwlous, =
because it would not be against any law of nature, nor beyond
the course of nature as designed by the Creator, any more than
the creation of matter itself, or of each mdmdual human soul '
is beyond the order of nature.
Note—~The vague term Evolution may be apphed to this
view in so far as the word can express the gradual working
out of a predetermined creative plan. . In a somewhat similar
sense we speak of the ewolution of the steam engine, of the
bicycle, without at all implying that the perfect machines of -
our day are connected by any bond of ﬁfmtxon with therr rqder
predecessors, - : _
87. The Theory of Descent or Derwatmn mamtams,
in general, that many organic species are derived or descended
from one common parental stock. This hypothesis has been-
proposed in various forms, differing from one another as to

{3) the extent of the field covered by the transformation; (b) . -

the manner in which the transformation was effected, It wilt

transformists under the followmg four heads:— -

- 88. Monistic Evolution is simply the extreme mateﬂa.l-
sstic atomism alluded to above (n. 29, Note 1). . It starts with
a vast cloud of homogeneous atoms, each atom standing in a

B
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order of the world “lay potentially in the cosmic vapor.” To
these atoms at a certain definite time, a certain definite measure !
~ of motion in a certain definite direction, was communicated;
and the actual solar system and all being therein, great and
~small, living and not living, have been the result. The motion
. of the homogeneous cosmic dust gave, first the simple chemical
elements, then various chemical compounds, then the simplest
living organisms, and these,. in turn, advanced. from stage to
_ stage, radiate, mollusc, articulate, vertebrate, fish, serpent, bird,
. mammal, man. There is no telling where the cosmic dust came
© from,-or whence the primitive arrangement of its particles,
which yet contained potentially the actual cosmic order. . We
are not told when' the motion came, or why in such a definite

- measure and direction. - There is no substantial difference be-

" tween bodies simple or compound, between plants and animals,

. animals and men. There is no such thing as soul, or mind,
or free-will. All things are simply groups of homogeneous -

* atoms in motion. - ~There is an. accidental difference in the
grouping of the atoms and in the snode of motion; that is all.
- 89., In the preceding chapter, we have shown (n. 30) that

. this system is in open contradiction with the most obvious facts

- of experience which clearly manifest the existence of different

o --substances in the anorganic .world. In the preceding articles of

~ the. present chapter we have also shown that as Tait says, “to
. say that even the lowest.forms of life can be explained by the
- mere relatxons, motions and. interactions of inanimate matter

s simply unscientific.”: It-is- ne.edless, thereforc, to attempt

-'_further refutation of the system. .- et
o7 It is well to remmrk, howcver, that (a) as to Jts :tarhsg
© point it assumes uncaused matter, an uncaused orderly arrange-

- ment of the particles-of this matter and.an uncaused motion of

-7 ..a definite intensity and direction, communicated to this matter-
... at'a definite time. ..(b) In its-progress it assumes that inani-
- mate. matter.can produce life, and that lower- vital principles

can produce h.!gher_' (c) Fma!ly 1t a.ssume.s that the lrra.uonal_'_ '
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and material can change itself into the rational and immaterial
and spiritual, and that inert extended matter can give us the
intelligent free soul of man. It is, therefore, from first to last,
a gratuitous and absurd hypothesis. -

go. Darwinian Evolution holds that all thc forms of
life that have appeared upon the earth have sprung from one
of two of the lowest types of organisms. Organic life origi-
nated with 2 few specimens of; e. g., amoeba or myxomycetes
or something lower still. Offspring differs from parent, and,
in this case of course, was an improvement on parent according
to the lows of variation.  As generation followed generation

and variations multiplied and were transmitted according to the .

low of heredity, a. struggle for existence ensued which resulted
in the swrvivel of the fittest which is another name for natural
:election.z Add to these factors the necessity each living organ-
ism wou

and disuse of different parts of its body according to circum-

. stances.and finally, the serual selection by which the most ,
highly gifted males and females' would seek and win each
other, and .you have all the machinery which the Darwinian -

theorist requires to obtain from his bit of slime-mould, grass,
wheat, the rose, oak, sequoia, etc.; and from his primitive
amoeba, oysters, crocodiles, bees, eagles, elephants and men.
Of course time was needed to accomplish all these wondetful
changes—more time in fact than geology or physics-can afford
to grant. Of course, too, these changes were gradual, genera-

tion after generation slowly acvcumulahng the: infinitesimal links ~ -

of the chain which unités monera with man, and consequently,

the strata of the earth must be stored with fossil remams of the : -

Intcrmed:ate or Transitional forms. -

91. As to this Darwinian evolution, we say. that it isan’ -
hypothe_sls in manifest contradiction with reason and fact, .
{(2) It is repugnant to reason to attribute stupendous-

effects to wholly disproportionate causes. * Now, Darwinism

attributes the production of all the manifold forms of hife that =

d be under to adapt itself to ils. envivonment, the use -
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have ever peopled the earth.to one or two types of the very
lowest grade under the influence of the so-called laws of
. varigbility, heredity, etc.. -But these agencies, if they can be
" called so, at work to-day with all the ingenuity and skill of man
to control and apply them, are who]ly mcapable of producing
~ more than slight varieial changes in living species. . Therefore,
much less, when left to chance, are they capable of effecting
specific changes, and still less of producing from a few of the
lowest forms of living matter all the vast and wonderful variety
of plant and animal life which has appeared upon the earth, -
© . The slightest reflection will convince us that Darwin’s so-
called -laws are neither. universal laws of nature mor even
" remotely adequate to accomplish the task which he assigns.to
them, It is not true, that the accidental variations of offspritg
from parent always:imply an improvement on: parental char-
acters. It i$ not-true, that parents always transmit to offspring
by a law of heredity, all the minute points of excellence which_
they themselves have inherited or acquired. It is not true that
only the more perfect among the offspring of -each plant and
_ animal are selected by noture (whatever that may mean) to
.- survive and propagate the race. . Environment may gecidentally
. affect the organism, but, it is gratuitous and contrary to all
. experience, to.say that it can effect a specific change. The
- moderate use. of an organ will doubtless strengthen and perfect
...it,-but it is nonsense to talk. of the use of an organ produmg :
__-thc organ itself., . - ;
o2 Realizing the madequacy oi the causes asmgned hy thetr
3 Ieader, later. Darwinians: are satisfied -with simply maintaining
© that transformism is a facf, though we are yet unahlc to detcr- -
* mine the causes which effected it. . _
L. {b) We, therefore, take up the second part of our propoa _
'txon’ Darwinian evolution is in contradiction ‘with: ali known -
. facts of the past .or present history of .life upon the earth.
-~ Known facts are:’ (1).Those which are -verified . by present -
- observation a.nd expenment. (z) Those wh:ch are reoorded in
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tn:stworthy history. (3) Those which are recorded in the
strata of which the earth’s surface is composed. _
Now as to the first class of facts. Present observation and v
experiment proves: (i) That no new species of plants or animals
can' be produced from individuals of the same specific type by
the most careful artificial selection on the part of gardeners,
breeders, etc.. Innumerable waricties have been so produced, -
but not a single new species. (il) That no new species is pro-
duced by the tumerous generations of microscopic plants and
animals which succeed each other with such astonishing rapidity
all around us, “Koch took specimens of the phthisis microbe '
. and placed them in a medium where they could increase and
multiply without restraint, He cultivated the microbe most
carefully, while modifying its surroundings in various ways to
see what would become of it, and whether perhaps it would turn
into ‘'something else. - The stock multiplied prodigiously, but
remained absolutely unchanged in species to the end.” (i) -
That no new species can be produced by cross-breeding between
different”species. This is shown by the sterility of hybrid
offspring and in the rare cases of their fecundity by the ulti-
mate reversion of the new offsprmg to one or other of ‘the
original parental types.: - -
As to the second c!ass of factx. "‘The crocodxles, 1bxses,-

oxen, cats and various other creatures that were embalmed

among the mummies of Egypt were animals such as still live
on the earth without having undergone any change. The same .
fact is shown by the Assyrian sculptures, etc. Here, then, we
have proof that external influences acting through thousands
of years have failed to modify the living organisms that flourish
-around us.” - Williamson, etc. One might catalogue a long

list of plants and animals described by ancient writers, sculp- -

tured on andent monuments, preserved in tombs, ruins, etc.;
but in no case is there a trace of difference between them and
those of the present day. Three thousand years is a long time

in the life of a species: and one may be permitted in reason to
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calculate what a longer time would accomplish by multiplyieg
what 3,000 years has accomplished in modifying any known
species, = But three thousand years has done ﬂorhmg in this
respect. Therefore, etc.

- As to'the third class of facts. Huxlcy tells us that “the
only perfectly safe foundation for the doctrine of evolution
lies in the historical or rather archzological evidence that par-
ticular organisms have originated by the gradual modifications”

_of -their predecessors- which is - furnished by fossil remains.
‘Now here is the latest testimony of palzontology on the sub-
ject in theé words of one of the great makers as distinguished
from the reiailers of scxence~—Slr G W Dawson wntmg m

1893,
B "Palaaontology (1) furmshed no dlrect evrdencc as to the
actual transformation of one species into another ; but the drift

" of its testimony- is to show that species came in per saltum
. .(i. &, suddenly and without connection with preceding species)

. rather than by-any slow or gradual process. (i) In so far as
-we can trace their history, specific types are permanent in their
characters from their introduction to their extinction, and their
earlier varietal forms are similar to the later ones, (iii) We
are now prepared to say that the Struggle for Existence has nol
' been the determining. cause of the introduction of new species.
- The periods of rapid introduction of new forms of marine life
* were-no periods of struggle, but of expansion, i. e., periods -

" “'in which the -submergence of continents afforded new and

. large space for their extension and comfortable subsistence. - In
- like manner it was continental emergence that: afforded the
. opportunity for the introduction of lond animals and plants.
. '(iv) Another important palzontological fact is the remarkable
~ fizity of certain types of living:beings in geological times, espe-
;- cially in the case of many low types of life, through vicissitudes
.- “of physical conditions of the most stupendous character and over
-"a lapse-of time-scarcely conceivable. -And this holds true in
- groups which, within certain limits, are the most variable of all,
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In the present world, no creatures are more variable than the
protozoa, ¢. g., "foraminifera and sponges.” Yet these groups

are fundamentally the same from the beginning of the pal=ozoic

until now; and modern species scarcely seem to differ from

specimens taken -from rocks at least half way back to thc

beginning of the geological record.”

As to this last fact (the permanence throughout vast penods
of specific types) many instances might be cited. Thus of forty-
six species of mammals of the quaternary and glacial period,
thirty-nine have survived down to our own times without any
appreciable change; the other seven have become extinct rather
than changed. The common sand-clam and -the short clam
now abounding on our shores are identical with those of the
crag of the Pleistocene, The oyster is substantially the same
to-day as when first introduced in the Carboniferous. “The
corals of the Gulf of Mexico have been the same for over
200,000 years.’—-Agassiz. Of the trilobites which suddenly
appeared in the lower Silurian in vast number and very high
perfection, Barrande, the great discoverer and authority on the
subject, says, “throughout a series of strata 5,000 meters in
thickness they remained specifically unchanged until their com-
plete disappearance.” And he adds; “The study of the primor-
dial Silurian shows that modern theoretical calculations are
quite contrary to facts; so much so, indeed, that the real fauna

would seem to have been mlculated des:gned!y to contradzct. .

evolutionist theortes.” - -

62, Darwinian evolutxon 1&, thercfore, in contra.dxctlon wzth
palxontological facts. Hence, even supposing (as Christian
evolutionists do) that the first lowly forms of plant and animal

life were produced by the Creator in the beginning, and sup-

posing that each humar soul, as being a spiritual substance
beyond the causality of matter, is directly created by God—
even, on this supposition, this second form of the doctrine of
descent, or Darwinian evolution, is an untenable hypothesis in
contradiction with observation and experiment, with the facts
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of history, with the discoveries of palzontology and with’ the
first principles of rational science, ¢, - g ‘the Prmc:ple Df Pro-
portionate Causality.’ : :

NoteE~—Some have felt so much the force of the argument
from palzontology that they have abandoned the notion of slow
insensible changes and have adopted the view that the transi-
tion from lower to higher forms was effected suddenly and
by great jumps. This, of course, saves them the trouble of
finding the Missing Links of Darwin’s finely graduated chain;
but it only increases the violence done to the testimony of actual
and historical experience and to the first and most imperative
principles of rational science. It was just to avoid this outrage
on common sense that the Darwinian hypothesis was proposed,
so that by bridging the interval between lower and higher types
of life, by a continuous pracession -of gradually changing
organisms, the transition from one species to another might be
more easily accepted, It would be too glaring an absurdity, to
say, e. ¢., that a‘man who had absolutely no money gave at once
$10,000 to another, but the azbsurdity would be less noticed
(though not-less real) if it were said that he gave it gradually.
e. g., in small fractions of .a cent at a time,

. A third form of derivation theory would suppose that
g,the Creator, at certain periods when new forms were to be
introduced, either directly transformed pre-existing species into
new ones, or in some way enabled them to produce the germs
of new species. This is certainly possible hypothes:s inasmuch
as a proportionate cause of the mew species is assigned. Yet
the philosopher must consider it as arbitrary and gratuitous—
an interference with the ordinary laws of organic natire—and
hence, far less philosophical than the theory of independent
formations which are 2 part of the order of the nature. not an
mterference with it L ;

'93. The fourth form of the denvatlon theory supposes

o that in the beginning God created all specific forms of plant

- . ‘and animal life that have ever appeared upon the earth, but in
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- a condition suited to the circumstances of the time. Outwardly
they would all appear more or less alike, just as, in the em-
bryonic stage, all animais now resemble one another.  In one,
however, there was the Substantial Form or dynamic principle
of a horse; in another, the form of an eagle, etc. These higher -
forms could not at first develop themselves into full perfection,
owing to the conditions of the time. Each could only reach
some low stage of embryonic developmient and reproduce its
kind before passing away. Gradually as conditions changed
each specific type in succeeding generations would be:enabled
to manifest its innate specific power either by slow impercept-
ible degrees, or suddenly and “per saltus.”” In this view again
there is no violation of the law of causality, Species are dis-
tinct from the first, only the embryonic development which is
now -accomplished in one individual life would then have taken
perhaps thousands of individual lives to reach its maturity, - -
The objection to this view, and it is a strong one, is that-
it is hard to see why the Creator should create high specific
types in circumstances in which it was impossible for them to
attain their natural perfection. Moreover, there is no animal
known to palzontologists which would represent, e. g., “a horse”
at any period of its present embryonic development.. o
Note (1).~This last theory differs from Damnman eva-
!ut:on in two essential points: (i) Darwinistn supposes nothing
- to start with but the simplest forms of almost undifferentiated
living. protoplasm. _This acted upon by external. physical.
agencies would give all the varied life of the past and present =
~world. - This theory, on the contrary, supposes that the difféerent
organisms are, from the first, differentiated by different dynamic -
principles, but that the organisms were unable to attain their
full development until suitable surrounding circumstances oe- -
curred. (ii) Darwinism holds that the human- soul is merely
a development of the animal life-principle,' This theory, on
. the contrary, holds - that the human soul is in cvery case a . '
spmtu.al substanu: dxrccﬂy created by God. CURERE
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" (2)~—"The term ‘evolution,” has been employed in so many
senises, as to have become near!y useless for any scientific pur-
pose.”—Dawson. The word is used in all the senses considered
above, and in many more.. When, then, a man says he-is an

" Evolutionist, or asks you if you admit the doctrine of Evolu-
tion, you will do well to ask what he means by the word, where
his evolution begins, where it ends, how it is accomplished, etc.
.. {3)—~What has revealed religion to say as to the origin
of species?  Very little. (i) God is the Author and Creator

- mediately or immediately of all finite beings. (ii) Each indi-

- vidual human soul is directly and immediately created by God

- (iii} As to the origin of the first human. body, Holy Scripture

~ says that God formed it from the earth. . Hence the words
literally imply an immediate action of ‘God in the formation of
the first human body. Now it is 2 canon of all interpretation

" that the words .of a document are to be taken literally, unless

there is a cogent reason for taking them in a figurative sense.
In the present case no such reason exists, - Therefore, et
. Again, it is a.rule of interpretation in the Church, that it is not
permissible to interpret a statement of Scripture in a sense

“ . opposed to-that in which it has been unanimously understood .

“from the beginning by all the great doctors and theologians of

- - . the Church. ‘But the Scripture narrative of the formation of the
. -body of Adam has always been taken in the /iteral sense of the

'.:iwords by the great doctors and theologians. - Therefore, ctc.
o Hence, as the matter is so closely connected with some of .
thc fundamental truths of -revelation, - e. g., the unity and
;- original state of the human race, etc., it would be rash and

" imprudent on the part of a Christian to.admit that the first

- human body was in any way. evolved from a brate organism;
- .all the more. so, as thcre :s not a shadow of a scxcnuﬁc reason

. . for doing so.: -
' (4) —Why have $6 m:my sc:ennﬁc men . (they w:ll be

- found to be, generally speaking, the. popularntader.r rather than

. the great makers of science) accepted the theory of Evolution? |
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‘The reasons giveﬁ.above. (n.--3t) will Hold here also. (i) A I

want of grasp of logical and metaphysical principles. The law
of Proportionate Causality is lost sight of in hasty efforts to

dlassify isolated facts. (ii) A desire, it would seem, to push the

Creator as far back as possible from the affairs of the world
He made and governs, if not to get rld of the thought of God
altogether, -

i In this connéct:on it is worth whrle to draw attent:on to two

significant passages quoted by Lord Salisbury in his address, '

as president of the British Association, delivered at Oxford

‘before the assembled sc:ent:ﬁc representatxves of Amenca and L

Europe, August, 1894 -

Lord Kelvin, “the greatest hvmg master of science among :

us” is quoted as saying: “I fee) profoundly convinced that the
argument of design has been greatly too much lost sight of in

recent zoological speculations. Overwhelmingly strong proof-
of inteifigent and beneficent design lie around us, and if ever

perplexities, .whether metaphysical or scientific, turn us away
from them for a time, they come back upon us with irresistible

force, showing to us, throngh nature, the influence of a Free
Will and teaching us that ali living things depend on one’ Evcr- co

lastmg Creator and Ruler,”. .. ... -

- Prof. Weismann, a promment evolunomst anthont}', 15
quoted as follows: “We accept Natural Selection; not because . -
we are able to demonstrate the process in detail, not even be- .

cause we-can-imagine it ; but s:mply because it is the only expla-

nation we can conceive - ¥ ¥ ¥ w:thout assurmﬂg the: he!p of . '

2 ﬁnnc:pfe of design -~ ..

-For.a clear and. anthontat:ve expos;uon of Ev Olutxoa and Vel

_ alhed topics see the article by Herman Muckemnnn, S. J., i
: theCathohc Encyclopedxa. P s
"..84.- Objections, - '
-{a) From Pa!emology.

: (i) -—Geology shows_that the order i m ‘which the various
'_.forms of organic life were introduced was one of gradual prog- .

o, RS
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ress from lower to higher types. But this proves that higher
types are descended from lower, -

Answer (1)~T. maj. N, Min. Fallacy, Post Hoc; ergo
Propter Hoc. :

(2).—T. maj. D min, ; If transitional forms connect. the
various types, this would give probability to some rations!
hypothesis of descent, ¢. min, If no such forms exist, the mere
fact of ascending series of types would Justlfy any hypothesis
of descent, n. min.

(3)—N. maj. An.ascendmg series would be protozos,
ceelenterates, echinoderms, worms, molluscs, arthropodes, tuni-

. cates, vertebrates. Now all these sub-kingdoms are found in

the lower palzozoic and all are found together in all the eras.
Nor is there an ascending series in the classes of these sub-
kingdoms, except reptiles, birds and animals of vertebrates.
Nor is there an ascending series in specific representatives of
these classes. The trilobites, cuttle-fishes and ganoid fishes of
the Silurian and Devonian—the amphibians of the Carbonifer-

ous—the repnles of the Mesozoic, etc., are as a rule, far supenor :

" to the correspondmg types of later times,
' {it) Geology nges us transitional forms, e. g., ganoid ﬁsh
-of the Devonian join teleost fish and reptiles. Ichthyosaurs
.- (swimming reptiles), Dinosaurs (walking reptiles), Pterosaurs
- (flying reptiles), show the connectlon between fish, birds,

. a.mphnhlans ete,

.. Answer~—These are the Transmonal Forms reqmred to
; -prove descent, N. assert. You might as well ﬂ)’ that our bat
isa bxrd on its way to become 2 mouse, '

- These are distinct specific types intermediate betwem other

spemes and permanent in their own, just as the bot is, C. assert.
. . Note~—The forms just mentioned may be called general-
3'-t'zed types suited to a mixed land and water and aerial exist-

ence, such as the condition of the earth at the time of their

. introduction required.: But there is no trace of genealogical
|-« connection between them and more specialized forms, -
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(ili)~-At least we can trace the transformation of the
horse from a little four-toed animal about the size of a fox in
the Eocene—(See Leconte, Compend, p. 361).

Answer—N. assert, The best palzonotologists, even
among those who favor the doctrine of derivation, e. g., Gaudry,
etc., reject this argument for transformism. The various
animals mentioned as ancestors of the horse are too different
in structure to suggest connection by descent; and the Transi- -
tional Forms to bridge over the intervals are, as usual, missing.
“H the horse is evolved out of Hipparion, myriads of in-
dividuals - must have existed to effect this gradual change.”—
Williamson, ete.  If we begin with Anchitherium or Miohippus,

 three-toed ammals, as Marsh and Cope do, the dnfﬁculty remains

the same.

Nora—-The Plasticity of species, within the limits of
worietal changes, is very great, e. g., ‘pigeons,’ ‘dogs,” ‘horses,’
tte. Geologists justly complain of the tendency among' fossil
discoverers and naturalists, for every trifling difference in
striacture, to multiply species; while the animals in quesuon
may well be merely vorietics of the same species.

(iv)—The geological record is incomplete, and therefore,
it furnishes no argument agamst ewhmon {See Leconte
passim).

Answer ( 1) —"“The geological record is much more com-
plete than is generally supposed. Ovér long periods of time
and many lines of being, we have a nearly continuous chain of
facts, and if these do not show the desired tendency, the fault
is as likely to be in the theory as in the record.”—Dawson. -

. (2)~This 3s a strange method of argument. Evolution

_ depcnds on Palzontology as its “only perfectly safe founda- -

»

tion.” The “foundation” refuses to support the airy. super-
structure. Therefore evolution is “exact scxcnce, Cete. - '
A{b) From Anatomy. -
(1) —Suni!anty of structure shows dcsamt {rom a come




T i g

278 SCHOLASTIC. PHILOSOPHY

mon stock. But all plants and animals are similar in structure,
¢. g., ‘the limbs of a fish, a bird and a horse.”:. Therefore, etc
Answer (1).—The argument may be retorted. . Dissimi-

. larity of structure shows descent from different stocks, But

all species of animals differ in structure and function from
their neighbors, e. g., ‘the limbs of fish, bird, ete,,’ as above.

{2) ~Specific similarity in structure and function shows
descent from a. common stock, ¢..-maj. Generic similasity

- shows, etc., n. maj. ' But all animals are specifically similar it

stricture, n. min,; all animals are generically similar,.t, min.

" Nore—The fallacy here is in the transmission from the
abstract to the concrcte. - We can form the abstract concept of
a backboned warm-blooded four-limbed being; and: this con-
cept, so far as it goes, represents all such things. But when we
come to the actual concrete world we find that the abstract
notes are realized in essentially different ways. - The abstract
similarity is modified in the concrete by dec1ded differences 2¢

. essential as itself. - . . . ;

(ii}.~—In many orgamsms we ﬁnd certaln organs atraphsed

© rudimentary organs-—useless to their possessors, but fully
‘developed and useful in.other animals, e. g., ‘the wings of

the apteryx,’. ‘ostrich,’ etc.. Now, such rudimentary orgens

. show genealogical relationship between their. possessors and
:those organisms in which they are found fully developed. =~

. Answer—To say that these so-called rudimentary organs -

- are wseless is altogether gratuitous. “There is no organ of the

body, however small, however seemingly unimportant, which
we can” presume to neglect.. It may be that the balance of

- assimilation and nutrition, upon which the health of the whole

. ‘organism depends, hinges upon the ' integrity of such obscure
. structures: and it is the maintenance of this balance which
'constxtutcs health; its disturbance, disease.” Schafer. o

- Norg.—The law' of . Correlation of Parts for the Per-:

" fection of the Whole governs all perfect work in nature as in

art.:’ To constmct, ¢ g., @ vertebrae of some porticular specific :
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type, the general parts essential to all vertebrates must be ar-
ranged and developed in- subordination to the idea of this
particuler whole. Some of the parts will be more developed,
some less, than in other species of the class, in order that the
whole may be a perfectly balanced structure; and any modifica-
tion of any of these parts, for better or for worse, will injure
the whole. Hence, it is misleading to speak of the normally
developed parts of any specific type as Rudimentary. - They
would be rudimentary. in other types,. just as the spring of a
lady’s watch would be rudimentary in a town clock ’

(¢) From Embryolegy.

{1)~—Every day the most varied orgamsms are cvelved out
of similar cells of protoplasm. Therefore, all organisms have
arisen from a primeval, undifferentiated mass of protoplasm.

Answer~—From cells similar in origin, internal energy
and outward appearance, n. anteced. Similar in outward ap- .
pearance but different in origin and internal energy, t. anteced.

(ii)—Ontogenesis is a summary of phylogenesis. But -
the history of the embryonic development of each individual of
a higher species exhibits a2 series of transformations from a
simple cell through all the types of life inferior to its own. .

- Answer —N. major. It is a mere fanciful and gratuitous
assertion. Also, n, min. Von. Baer, on whose authority
Haecke) tries to base this assertion, calls it flatly a falsification
of science. So, too, the greatest biologists, e. g., Milne-Ed-
wards, “There is never a complete likeness between any adult
ammal and the embryo of another at any period of the latter’s
development.” Thus at a certain period the vertebrate embryo
has something of the appearance of an arthopode; but closer
examination shows “that the vertebrate has its merve-centers .
in the dorsal side; the arthropodes, in the ventral. Indeed, all
the organs are oppositely situated.”—Von Baer, _

Nore~It is the dynamic principle within that differenti-
ates one form of life from another, and this is fully manifested

only in the mature definite stage of a being's development. |
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Hence the present objection, as well as those drawn from meta-
morphosis, alternate generation, e.tc do not mlly tauch the
question.

(d) From Philosophy.

The theory of Immediate Formation is.an interferenct
with, while that of Evolution 1s in accordance thh the laws -
of nature.

Answer.~As to the first part of this assert:on, see n, 8.
As to the second part, it must be clear from what has been said
that fixity and immutability of species is the law of nature as
_ revealed to us by the facts of present, historical and geological

“time. Hence, the transformation of species would be an inter-
ference with law, and as such a true mxrac.le.




PART FOUR

. RATIONAL PSYCHOLOGY.

.1. Rational Psychology is, The science of the human
soul, i. e., of that principle in man by which he lives, feels,
thinks and wills. Here, however, we take account only -of
those vital acts which are characterisiic of man and distinguish
him from alf other living things in the visible world around us.
We start, then, with the data which consciousness (our own,
and that of other men), expressed in their life and language,
furnishes as to the characters of the vital acts of thought and
volition; and from these we reason back to the nature of the
ultimate principle from which they proceed, its relation to the
body, its origin, etc. From what the soul does we gather what
it must be. ‘Thus, our natural knowledge of the essence, origin,
destiny, etc., of our sonls is not arnved at by mtumon, but by
deduction. ¢

The subject may be dmded into two Chapters —

. L Intellect and Will; S

IL. The Namre of the Soul. -

| 'CHAPTER L
Ixmwcr AND WL,

- AmTICLE I.mlumr_m

2. We have already shown in Logic (n. “3) that there -__. g

exists in a man a cognitive faculty far higher and nobler in its.
grasp than sense, whose perceptions, as Huxley is .f_qrced to
B o8y . L




