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groups made ont in the nortli-vest ; that  is to say, 
the hyclro-mica and magnesia11 schists, and the car- 
bonaceous arid arenaceoas blaclr slates. 

This leaves two series of roclrs untouched by the 
scope of either the I-Iuronian or tlie Taconic, as these 
systen~s were at  first definecl ; namely, the mica-
schist groap, aud the granite and gneiss with gabbro 
group. I n  the term ' Mo~ltalban,' proposed for these 
groaps by Dr. Hunt,  the two are united; and the con- 
stant clistinctness whicli they seem to nlaintain is 
not recognizeil. The granite and gabbro group has 
aflinities v i t h  the overlying cupriferous roclis, and 
perhaps, as Irving has suggested, slioulcl be cousid- 
erecl tlie base of that serics; ~vhereas the mica-schist 
group has, without exception, been assignecl to iiie 
same system and age as tlie underlyiiig groups. The 
granite and gabbro groap has liliewise been designateil 
differeii.tly. The gabbro has been callecl Laurentian, 
Labradorian, arlil Norian ; ancl the granite ancl gneiss 
have received, ruider one of their inodifiecl conclitions, 
the special designation Arvonian. Professor Win- 
cl~ell thought lie had already sllown that the Arvo- 
niari roclis are i~iterstratified wit11 the cupriferous, 
ant1 are rrlodifiecl sedinlents of that series. Tnsteatl 
of being near the b o t t o ~ r ~  of the '13uronia11 ' in the 
nortli-west, tliej. overlie all the groups that have bec.11 
assignee1 to the Huronian by Irving, and constitute a 
parL of the great series of younger gneisses, which 
l ~ y  Brooks has been niarkect as the 'youngest IXu-
ronia~l.' 

I t  is eviiler~t, that at  present i t  is an inlpossible un- 
clertalring, to assign the groups of the crystallille roclcs 
of the north-west to any of the terralies that have been 
iiatued farther emt, without v io la t i~~g somebocly's sys- 
ten1 of nomenclature. Respecting the horizo~i Imon-11 
as ' Laurentisn,' there is an approacli to unanimity 
ancl agreement. This, however, consists more in a 
tacit; consent to style the lovest lilrown roclis Lau- 
reiltian, than in any agreenient among geologists as 
to the nature and conlposition of the strata. Tlie 
Taconic of E n i i n o ~ ~ s  Thehas been generally ignored. 
origi~ral Huronian has groxvn frorn the clinleiisioiis of 
a si~igle group (the quartzite a r ~ d  marble group), so 
as to i11c1ude all tlie crystalline roclrs lying above that 
group, spreading fl.orn tlie Laurentian to the 1111-
changed scdirilents of the upper Cambrian. This 
has in sorlle cases becollie so obviously wrong, and 
has i~icluded groups of rocks so plainly extra-Hnro- 
nian, that a double and triple ilorne~lclat~lre has been 
applied to a part of these upper roclis. These new 
narnes, with the exceptioii of the name 31ontalbai1, 
seein to  be of vulue 0111)-as regional designations; the 
strata \vhicIl they represetlt being iglieous or nieta- 
niorl~hic, and lle~lce liable to be wanting in some 
places, and to be non-crybtalline in others. They flu.-
ther complicate the stratigraphic ~io~neliclature, since 
they are probably only the locally ~nodified lover 
parts of tlie New-Yorlr system. 

I n  conclusion, the ellief points brought out in this 
discussion mag be re-stated more coacisely: 

I. The crystalline roclrs of the north-west are com- 
prised under six well-marlcecl, comprehensive groups. 

2. The Tacoiiic of Enlmo~is, so named in  1842, ant1 

Inore correctly defined in 18-16,incli~decl tliree of those 
groups. 

2. The I-Iuronian of Canada is the equivalent of 
the lowest of tile Taconic groups, alid the perfect pal- 
allel of only the lon est of the g ~ o u p s  in tlie north-west 
that have been designated Huronian. 

4. Tlie uppennost of the groaps 111tlie r~ortli-west 
is local in its existence and exceptio~lal in its cilnrac- 
ters, and has received, thelefore, a varietj of natlltis. 

5. There are, the~efore,  confusio11 anil conflict of 
authority ill the apl>lication of names to the crystal- 
line rocks of the north-mesl. 

TIIE general proposition, that life has l~rccetled 
organization in the order of time, nay be regarcled ns 
established. I t  follows necessarily fro111 the fact, tliat 
the sinlple forms have, ~vitli few exceptions, pre- 
ceiled the coniplex in the order of appearance on tlie 
earth. The history of the lon-?,st and s in~l~les t  ani-
nials will never be linowli, on account of tiieir perish- 
ability; but i t  is a safe inference from nllat  is lino\v~i, 
that the eal,liest forms of life mere tlie rliizopoils, 
whose organizatioli is not even cellular, and includes 
no organs ~ l i a t eve r .  Yet these creatures are aiive; 
and authors familiar \villi thern agree tliat t l~ey  clis- 
play, among their vital qualities, evidences of solfie 
degree of se~isibility. 

After recnl l i~~g the proposition laid down years ago 
by LamarcB, regarding tlie effect on structure of the 
use and elisuse of organs, the spealier explaineel Iiine- 
togenesis as the production of alii~lial structlires by 
animal rnovenlents; ancl archzestliet,icism as the doc- 
trine that sensibility or conscionsness has erer been 
one of the primary factors in the evolutio~l of animal 
forms. Tlie i i~fluel~ce isof rnotio~i on i lerelopnie~~t 
involved in Spencer's theory of tlie origin of verte-
brae by strailis; and the spealier maintained tliat the 
varions agencies nlentioned by Lamarck as producing 
change are simply stirnuli to motion. 

In  the present address he  proposed to pursue the 
qnestion of the relation of seiisibility to evoiut io~~,  
and to consider sorrre of tlie consequences \vllicll i t  
inrolves; though in the present early stage of the 
subject lie could only point out tlie logical conclu- 
sioiis derivable fro111 facts %,ell established, rather 
t l ia~iany esperirnental discoveries not already kno~vli. 
Those who ob,ject to the introduction of nletapl~ysics 
into biology must colisider that they caniiot logically 
cxclnde tlie subject. As in  one sense a function of 
nervous tissue, mind is one of the functions of the 
body. I t s  phenomena are everywhere present in the 
anin~al liiiigdom. I t  is only want of familiarity with 
the subject which can i~ idnce  a biologist to exclucle 
the science of milid froril the field. 

I Al~strnctof an acidress dciircl.cc1 bcibre the dcclio~i of biology 
of the American association for tlrc advancement of science, a t  
Phiiadcipi~ia, Sept. 4, by Prof. E. D. COPE, of I'liilnilc~ll~l~ix, 
vice-preaident of the section. 
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Tlie hypothesis tllat conscionsness has played a 
leading part in evolutio~l woultl seem to be negatived 
by the ~vell-known facts of reflex action, automatism, 
etc., where acts are often unconsciously performed, 
and often performed in  direct opposition to l~resent 
stimuli. But while it is well understood that  these 
phenomena are functions of organized structure, it 
is believed that the habits which they represent were 
inaugurated through the immediate agency of con-
sciousness. I t  is iiot believed that  a designed act 
can have bee11 performed for the first time ~rit l iont 
conscionsness, 011 tlie part of the animal, of tire v a n t  
~vhichthe act was designed to 1,eliere or supply. We 
lino~l-: that, so soon as a movernei~t of body or mind 
lias been acquired by repetition, conscionsnrss neecl 
I I O  longer acconlpairy the  act. The act is said to be 
automatic vhen performed vi thout  exertion, either 
coiisciouslj~or unco~isciously; and in tllose functions 
now reinoved from tlie influence of th(: unconscious 
mind, a i~ch acts are called reflex. The origitt of the 
acts iq; however, believed to have been in conscious- 
ness, not only for the reasons above slated, but also 
from f:tcts of still wider application. The hgpotllcsis 
of arcliaesthcticism, then, niaintains that conscions- 
ncss as well as life preceded organism, and 11as been 
tlie primxi?, mobile in the creation of organic struc- 
tiirc. I t  will be possible to show that the true defini- 
tion of life is, energu di~ectecl b?/ se~~sibility,or. by a 
?nechaizis)irwhichhns originated under tile dir.ection of 
sensibility. If this be true, tlie two statements, that 
life has preceded organism, ancl that  conscio~~sness 
lias preceded organism, are co-equal expressions. 

Regarding, for the time being, the phenomena of 
life as energy primitively determined by conscious- 
ness, lve may looB more closely into the characteristics 
of this renlarliable attribute. That  consciousness, 
and tl~crefore mind, is a property of matter, is a 
necesary truth, which to some minds seems difficult 
of acceptance. Clearly it is riot one of the known 
so-called inorganic forces. Objects which are hot, 
or l~mii lous ,  or sonorous, are not on that account 
conscious; so that consciousness is not a necessary 
condition of energy. 011tlle other hand, in order to 
be conscio~~s,  bodies must possess a snitable temper- 
ature, and must be suitably nourisheil; so that ener-
gy is a necessary condition of consciousness. For 
this reason some thinkers erroneously regard con-
scionsness as a form or species of energy. We all 
understand the absurdity of such expressions as the 
equivalency of force and iiiatter, or the conversiori of 
matter into force. They are not, however, illore 
absurd than the corresponding proposition more fre- 
cjueritly heard, that coi~sciousness can be converted 
into energy, anti vice aersn. 

The ene~,getic side of consciousness, lion,ever, may 
be readily perceivecl. Acts performed in conscious- 
ness involre a greater expenditure of energy than the 
same acts unconsciously performed: the labor is di- 
rectly as the coi~sciousness involved. Tlle dynamic 
character of consciousness is also shown i11 its esciu- 
siveness: two opposite emotions cannot occupy the 
nlirid at  the same nloment of time. But there is no 
fact with which me are more familiar than that  

collsciousness in some way tlrtermines the direction 
of tlie energy which i t  characterizes. The stimuli 
nihich affect the movements of animals a t  first, only 
produce tlieir results by transmission throng11 the 
intermediation of consciousness. Without conccious- 
ness, education, habits, and designed movements 
would be in~possible. So far as we linom, tlle instinct 
of hnngcr, which is at  the foundation of anirilal being, 
is a state of consciousness in all animals. 

On the other hancl, as coi~sciousness is an at,tribnte 
of matter, i t  is of course subject to the lams of neces- 
sity to vliich matter and energy conform. I t  cannot 
cause two solid bodies to occiipy the same space at  
the same time, make ten foot-ponnds of energy out 
of five foot-pom~ds of energy, nor abolish time more 
than it can annihilate space. 

V h a t  is, then, the i~nlnediale action of conscious- 
ness in directing energy into one channel rather than 
another? Why, from a purely mechanical point of 
view, is the adductor muscle of the right side of the 
horse's tail contracted to  brush away the stinging fly 
Eronl the right sicle of the horse's body, rather than 
the left adductor m~isc le?  The first crude thought 
is, that corlsciousness supplies another energy mhich 
t a m s  aside the course of the  energy required to pro- 
duce the muscular contraction; hut  corrsciousness, 
pel+ se, is not itself a force (=energy). How, then, 
can ~t exercise energy ? 

The lrey to rnally weighty and mysteriol~s phenom- 
ena lies iri t l ~ c  expla~~at ionof the so-callccl voluntary 
movements of animals. The explaiiation can only be 
found in a simple acceptance of tlie fact, that  el~ergu 
caiz be coi~sciozcs. If true, this is an nltimate fact, 
neither more nor less difficult to comprehend than the 
nature of energy or matter in their ultimate analyses. 
But how is such a11 hypothesis to be reconciled with 
the facts of nature, ~vhere  consciousness plays a part 
so infinitesin~ally small ? The explanation lies close 
a t  hand, and has already been referred to. Energy 
become automatic is no lopzger conscious, or is about 
to become unconscio~is. What the molecular condi- 
tions of consciousness are, is one of the problems of 
the future. One thing is certain: the organization of 
the lllechanism of habits is its enemy. I t  is  c l e a ~  
that it% nilinrals, elzeryy, on the loss of co?zsciousi-lens, 
zii2dei~~oes as i t  does later cn ~etrograde n~etccm,olylzosin, 

i11 the history of organized beings on their cleath. 

This loss of consciousness is first s~lcceeded by the 

so-called involuntary and automatic functions of 

animals. According to the law of catagenesis, the 

vegetative and other vital functions of a~ l i~na l s  
and 
plants are a later product of the retrograde metarnor- 
phosis of energy. With death, energy falls to the 
level of the polar te~ls io~ls  of chernism, and the reg- 
ular and synnnetrical movelnents of molecules in the 
crystallization of its inorganic products. 

I t  has been already advanced, that  the phenomena 
of growth-force, which are especially ch:\racteristic 
of living things, originated in the direction given to 
nutrition by consciousness and by the automatic 
movement,s derived fro111 it. There remain, how- 
ever, some other plle~lon~ena which do not yield so 
readily to this analysis. These are, first, tlle conver- 
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sion by animals of dead into living protoplasm; 
second, the conversion of inorganic substances into 
protoplasm by plants; and, third, the  nlanufacture of 
the so-called organic conipouncls from the inorganic 
by plants. I t  is also well linown that living animal 
organisms act as producers, by conversion, of rari- 
ous Itinds of inorganic energy, as heat, light, motion, 
etc. I t  is the uses t,o ~vhicli these forces are pub by 
the ani~llal organism, that give them the stanil? of 
orgailic life. We recognize the specific utility of tlie 
secretiolls of t,he glands, the adaptation of rnuscnlar 
motion to many uses. Tlie increase of heat to 
protect against depression of temperature, and the 
electricity as a defence against enemies, display 
ullrnistxkably the  same utility. We must not only 
believe that  these fonctions of animals vere  origi- 
nally nscd by them, n i~dcr  stiruulus, for their beliefit, 
but, if life preceded organism, that  the nlolar mcch- 
anism which docs the morli has developetl as the 
result of the animal's exertioils under stimnli. This 
~vii l  especially apply to tlie ~nechanisru for the pro- 
d~tction of rnotion a11cl so~tnd. Heat, light, chenl- 
ism, ; ~ n d  electricity iloitbtless result from molecnlar 
aptitudes inherent in the constitntion of protoplasm. 
But the first a l ~ d  last prodactiort of even these phe- 
nomena is clependent on the inotions of the aninla1 
in obtaining arid assimilating nat r i t io~l ;  for withorit 
nutrition all energy wonlcl speedily cease. Now, the  
motion rerlilired for the obtaining of nutrition has 
its origin in the sensation of hunger. So, even for 
the first steps. necessary to the producbion of inor-
ganic forces i n  auimals, we are brought bacli to  a 
primitive consciousness. 

To  regard conscioasiiess as the primitive conclition 
of energy, contemplates an  order of evolution in 
large degree the reverse of the one which is ordina- 
rily entertained. Tlie usual view is, that life is a 
derivative from inorganic energies, as a result of high 
or complex ~nolecular organization, and that con-
sciousness (= sensibility) is the ultimate ontcome 
of the nervous or equivalent energy possessed by 
living bodies. The failure of the attempts to demon- 
strate spontaneous generation will prove, if contin- 
ued, fatal to this theory. Nevertheless, the order 
cannot be absolntely reversed. Snch a proceeding is 
negatived by the facts of the necessary dependence 
of the animal kingdom on the vegetable, and the 
vegetable on the inorganic, for 111drition and conse-
qnently for existence. So the animal organism could 
not have existed prior to the vegetable, nor the vege- 
table prior to the mineral. The explanation is found 
in the wide application of the 'doctrine of the nn-
specialized.' From this point of view, creation con- 
sists of the production of mechanisnz out of 110 

mechanism, of different kinds of energy ont of one 
kind of energy. The material basis of conacioas-
ness must, then, be a generalized s~tbstance which 
does not display the Inore automatic and the polar 
fo r~nsof energy. From a physical standpoint, proto- 
plasm is such a substance. I ts  instability indicates 
weakness of chemical energy. The readiness mith 
which it ~u~de rgoes  retrograde metamorphosis shows 
that i t  is not self-sustaining. Loew and BoBorny 

suggest, that "the cause of t,he living movements in 
protoplasm is to be sought for in the intense atomic 
movements, and therefore easy ~netamorphosis, of 
its aldehyde groups of components; " the molecolar 
movements becoming molar. The position now pre- 
sented requires the reversal of the relations of tliese 
phenomena. Generalized matter 1nust be supposed 
to be capable of more varied molecular ~noven~en t s  
than specialized matter; and i t  is believed that the 
most intense of all such movements are those of 
brain tissue in mental action. which are fnrthest 
removed of all fro111 n101ilr ~novenlents. Fro111 this 
point of view, when ~nolnr  movenlents are derived 
from rnoiecvllar movements, it is by a proccss of run-
ning-dovn of energy, not of elevation; by an increase 
of the clistance from mcrltal energy, not an  approxi- 
rnation to it. 

Tlle manner in which protoplas111 is lnsile at  the 
present time is highly snggestive. The first piece 
of protoplasm I~ad, hoxrever, no paternal protoplaslll 
froin which to derive its being. The protopla.~ln- 
prodncir~g energy must, tliereforr, have preriously 
existed in some form of matt,ei not, protoplasm. I n  
ternis of the thcory of catagenesis, the plant-life is 
a derivative of the primitive life, and it has retained 
enoagh of the priinitive qnality of self-mainterlance 
to prevent i t  frorn ru1111ing ciovninto forms of energy 
vhich arc below the life ierel; that is, such xs are 
of tlie iiiorganic chemical type, or tile crystalliile 
physical type. 

If, then, some for111 of matter otlier than proto-
plas~n 11as been capable of sns t a in i~~gthe essential 
energy of life, it remains for future research to de- 
tect it, a i~ i l  to ascertain whether it has long existed 
as part of the earth's inaterial substance or not. The 
heat of the earlier stages of our planet may have 
forbidden its presence, or i t  may not. If i t  mere 
excluded from the earth in its first stages, we niay 
recognize the validity of Sir William Thonlsoli's sug- 
gestion, that the physical basis of life may have 
reached us from sorne other regiori of the cosnlos by 
transportation on a meteorite. If protoplasm in any 
form were essential to the introduction of life on 
our planet, this l~ypothesis becomes a necessary truth. 

Granting the existence of living protoplasm on 
the earth, there is little doubt that we have some of 
its earliest forms still mith us. From these si~nplest 
of living beings, both veget,able and animal kin:doins 
have been derived. But how was the distinction 
between the two lines of development, now so widely 
divergent, originally prodnced ? The process is not 
difficult to imagine. The original plastid dissolved 
tlie salts of the earth, and appropriated the gases of 
the atmosphere, anct built for itself nlore protoplasm. 
I t s  energy was sufficierlt to overcome the chenlisul 
that  binds tlie n~olee~lles of nitrogel1 and hydrogen 

in alnmonia, and of carbon and oxygeu in carbonic 

dioxide. I t  apparently cormn~u~icated 
to these mole- 

cules its own method of being, and raised the type 

of energy from tlie polar non-vital to the adaptive 

vital by tlie process. Ba t  consciouslless apparently 

early abandol~ed the vegetable line. Doubtless all 

tlie energies of vegetable protoplasm soon becarne 




autoniatic. The plants in general, i n  the persons of 
their protist ancestors, soon left a free-swimmning 
life arid bccarne sessile. Tlieir lives thns hecanle 
parasitic, more antomntic, aiitl in one sense (legell- 
erate. 

The animal line nlay have originntecl in this wisc: 
Some i ~ i d i v i d ~ ~ a l  c l e -protists, perllnps accide~~taliy, 
voured some of their felio~vs. Tile easy nutrition 
which ensued mas probahly ple:lstu.able, and oricc 
enjoyed was rel~ettted, and soori became n habit. 
The excess of energy tilns snvecl from tile IJ ,o~ious  
procebs of ~ilalring ~~rotol~las l i l  :I\-ai1:tble ns the was 
velliclc of an  extendecl consciouilless. Fro111 that 
day to this, conscioi~sness has abauilolleil few if any 
lnclnbers of the :snimal lringdoul. 111nlany of them, 
it has specinlized into inore or less ~n ind .  Orga~iizit- 
tiou to snhserve its n e e d  has nchieretl a lnultifarious 
development. Evolution of l i ~ i n g  types is, tlleri, a 
succession of elevation of plntfornis, on which suc-
ceeding ones have built. The  history of one llorizon 
of life is that its on-11 complctiori, but pre1):rres tlic 
way for a higher one, fi~rnislliiig t l ~ e  latter ~v i th  con-
ilitiuns of n still farther developrnexit. 

If tlie principles here a~~nounccdbe true, it is 
higl~lv probable that ccll f0rnt.n of energy hnve origi- 
natctl ill tile process of ranriing-dow~l 01. specinliza-
tioil from the priniitivo energy. One of tlie problerns 
to be solved by the physicists of the present arlcl 
fnture is that of :s true gellealogy of thc different 
lcilliis of energy. I11 this connection a leading clues- 
tion vil l  he the iieterniillation of the essential tliffer- 
ewes  between the different forms of energy, mid the 
illaterial coliditiolis wliich cause the ~netaiiiorpllosis 
of one lrind of energy into another. 

That the tenclency of purely inorganic energy is to 
' 1.1111 do~vn,' is w e l l  lrnown. Inorganic cheiiiical 
activity constailtly tends to make simpler compounds 
ont of tlie more coniplex, and to  encl in a satisfaction 
of affinities wliich cartnot be farther disturbed except 
by access of additional energy. I n  the fielcl of the 
physical forces, r e  are met by the same phenomenon 
of rnniiing clown. All inorganic energies or modes 
of nlotioil tend to he ultimately converted into heat, 
a l ~ dheat is being steadily dissipated into space. 

The process of creation by the retrograde nieta- 
morphosis of energy, or, what is the same thing, by 
the spcciaiization of energy, uzay be called catngenesis. 
It may be denied, however, tliat this process results 
in a specializatioil of energy. The vital energies are 
often regarded as the most special, and the inorganic 
as the most simple. If we regard them, howe\~er, 
solely in the liglit of the essential nature of energy, 
i. e., power, we mnst see tllat the chenlical and pbysi- 
cal forces are niost specialized. The range of each 
species is absolately limited to one lrinil of effect, 
and their diversity from eacli other is total. How 
different this froni the versatility of the vital energy! 
I t  seelns to (lonlinate all forrus of conversion of 
energy, by the niechanisms which i t  has, by evolu- 
tion, co~istructed. Thns, if the inorgaliic forces are 
the proilncts of a l>rimitive condition of energy whicll 
had the essential characteristics of vital energy, it 
has beell bv a process of specializatioil. As me hare 

seen, it is this specializatioll vllich is everywliere 
inconsistent with life. 

If we consicier tllc relnt,iolis of the  tlifferent kinds 
of energy to each other nnd to co~isriousness, it is 
diffcult to draw the linc bet!reeii conscious a ~ i d  
nncolrscions states of enerqy. One reason is, that, 
althougli a given form of energy ]nay be nilconscious, 
conscionsncss nlny apprehend tlie action by pcrceiv- 
ing its results. Tile relations nlay be expressed as 
foilon-s: -

-1.l i e u i g t ~ e d(nl\say$ molecolnr). ET(I?IL~, /~,>.  
I. C o n s c i o ~ ~ s .  

1. I~rvo lv i i~g  	 ' ' :lets.cti0i.t . . . . . . . . T;uluntary 
( 1'3-bive ltcrceplion.

4. Xo t  i i ~ v o l v i n ~  c i h ~ r t. . . . . . ) C:ollscions antu,ll~,tis,ll, 

XI. 1,-ncoil~ciuu.;. 
2. I l r \ -olrhg t i~cntal  pi.occss . . . . I:ncou?ciuiie nulotnatic. 
4. 	Kot  in\.olvii?g irictitnl process .  . . I<ellex. 

1;. J7? t  ( ? 9 2 . * i ~ i ~ ' v i .  

I. Alolomiiar. 
5. Electric. 

'j' ~l'el?icnl* ( Cry?tnllitic and non.ci.:;8tc~lliiic.
I .  I iiyiicai, 

11. l l o l a ~ .  
8. C u ? ~ ~ l i c .  

The only strictly molar energies of tllc above list 
are the coslllical nlovelnents of tile heavenly isoilirs. 
Tile others are nlolecular, altllongll they give rise to 
~nolar  movements, ;IS those of the muscles, of mag-
iletisnl, etc. Solrie nlolar niovements of organic be- 
ings are not, in tlleii. l c ~ tpllases, designed; as those 
protlaceil by nervous diseases. 

The trausitiori betwecn the organic and the inor- 
garlic energies may be possibly found irl the electric 
group. Its iniincnce on life, and its resemblmlee to 
nerve-force, are nell known. I t  t~lso conlpels chemi- 
cal urlior~s otllerwise iinpracticable; t l ~ n s  reselnbling 
the protoplasin of plants, ~ rhose  energy in actively 
resisting the disintegrating inorganic forces of nature 
is so well known. Perhaps this type of force is an  
early-born of the primitive energy, one mhich has 
not clescendecl so far in the scale as the cheniis~ii 
which llolds so large a part of nature in the embrace 
of ileath. 

Vibration is inseparable horn our ideas of motion 
or energy, not cxcl~tding conscious energy. Tllere 
are reasons for supposing that i n  tlie latter type of 
activity the vibrations are the most rapid of all those 
characteristic of the forces. h ceiitre of such ribra- 
tions in generalized matter ~vould radiate then1 in 
all clirections. TVitll radiant divergence tlie mave- 
lengths wonld become longer, 2nd their rate of move- 
lncrlt slo~ver. I n  tlie differing rates of vibrations, 
we may trace not only the different forms of energy, 
bnt diverse remlts in ~ilaterial aggregations. Such 
may have been the origin of the specialization of 
energy and of matter urhich me behold in nature. 

Sucll thonghts arise nnbiilde~i as a. remote but still 
a legitimate induction fro111 a study of the ~vontler- 
ful phenomenon of alrinlal motion, - a  phenollienon 
everywhere present, yet one ~rhic l i  retreats, as me 
pursue it, into the dimnoss of the origin of things. 
,Lnd when we follow it to its fountain-head, we seem 
to have reached the origin of all energy, ancl it tnrns 
upon us, the 1;ing and nxaster of the ~rorlds.  


