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Yorlr, woultl not only be  of great interest to the geo- matter of contingency and probability, the second of ab- 
logist but of direct economic importance to all interested solute knowletlge. These truths of absolute certainty, 
in shipping, harbor improvements, reclarna!ion of ln~ld ,  , of direct intuition, concerning space, time and self-con--
etc. T h e  records of deep wells and soundings in the 
salt marshes that have a bearing on this subject are 
tabulated i l l  the paper published 1)y the Academy. On 
the Newark Meatlows and in Newark Bay the rock bot- 
tom is from two to three hu~ldretl feet below the present 
surface. Eas t  of Bergen Ilill soundings shol\. a depth to 
rock nearly as  great. T h e  follo\villg list taken from the 
tables ~nentioned above, give Some of soundings on 
the borders of the deeply eroded channels of the Hudson, 
Eas t  and Harlem rivers : 

Hudson River, foot of 23d st., z jo  
feet from the east building line of 
the river street.. . . . . . . . . . . . . . . .  175 ft .  to rock. 

Hudson River, foot of Bethune st., 
2 0  ft. \V. of bulkhead line . . . . . .  176 f t .  rock not rcaciled 

Iluclson River, pier Go (old No.), 20 
feet SV. of b~~lklleacl . . . . . .  17j it. to rocli l ine. .  

E3st River, N. Y. Tower of Broolr-
lyn Bridge.. . . . . . . . . . . . . . . . . . .,107.4 f t .  to bed rocl; 

East River, Brooltlyn Tower of 
Rrooltlyn Bridge.. . . . . . . . . . . . . .  38 . '  " 

East River, pier 41, N. Y , 200 ft. 
from tile buildi~lg line of South st. 91 " " 

East River, pier IS, 200 ft. fro~il the 
building line of South st. . . . . . . .  GO " " 

Ilarlem River at I3igh Bridge, centre 
of river . . . . . . . . . . . . . . . . . . . . . . .  70 f t .  rock not reached 

Harlem River, Madison av. Bridge, 
centre of r iver . .  . . . . . . . . . . . . . . .  75 " " " 

AS shown on the Coast Survey 
Charts of New lTork harbor, the 
water in the Hudson off Castle 
Point is.. . . . . . . . . . . . . . . . . . . . .  50-6; f t ,  deep 

In  East River, SV. of Blacltrvell's 
Island . . . . . . . . . . . . . . . . . . . . . . . .  107 " " 

In East River, at Ilell G a t e . .  . . . . .  121 " " 
" near Ward's Island..  170 " " 

In New York I-Iarbor . . . . . . . . . . . .Go-So " " 

In  the Xarrows . . . . . . . . . . . . . . . . ..Go-I IG " " 
In  the Kill Yo11 ICull.. . . . . . . . . . . 25-54 " " 

111 tlrthur's ICill . . . . . . . . . . . . . . . . .20-35 " " 


These measuremeI,ts, none of \vhich give the ln x.luuln 
depth the old channels, clea:ly that the drain- 
age system about j?l'tTv york  was  at  110 very distant time 
several hundred feet below the present water surface. 
~t might be sho\Yn equal certainty that  we are liv- 
illg mally thousands of feet helo\\, \$,hat woultl have been 
the surface of the county had there bten no erosion. 

TIIE SOULS O F  I-'LrZNTS AND AXIMALS, 
BY TIIE REV.DR. ?'FIOAI.\SHILL. 

T h e  only things concerning ~vhich  we can arrive at  
absolute certainty are space, time auti spirit. Their ex- 
istence and some of their attributes are anllouncetl ill 
every act  of self-consciousness. Their existence and 
attributes are not matters of inference, but of direct 
sight. Platter, on the other hand, call substantiate its 
ex~stence o11ly by inference from these 1)rimal truths of 
space, time and spirit. All natural sciellces are matters 
of mere deduction from the data furnished by mathe- 
matics and mental ph~losophy. All the t)usintss of life, 
(our manufactures, commerce, histor)-), relating primarily 
to material things, rests in the s a n e  \Yay, ultlrnately on 
truths of space, time and spirit ; that  is on lnathenlatics 
and philosophy. The  conclusions at which we arrive in 
the historical and natural sciences are therefore mere or 
less rob able ; and the probability may reach a degree 
that  is practically indistinguisllable from certainty. 1 am 
l~racticaIly as  sure that this sheet of paper moult1 burn 
if I held ~t in the gas jet, as  I am that two straight lines 
cannot enclose a space. Nevertheless the first truth is a 

scious mind, are not contingent ; they remain true, 
though heaven and earth pass away, ant1 the perception 
of them is that  which puts the s t a ~ n p  ot immortality on 
the human mind. 

But in acldition to these fields of direct sight, the 
three fields of truth outsitle the conscious minct, are of 
the highest value. In  the fit-st place the certainty of the  
ex~stence of other minds, is as  near absolute certainty a s  
it is possible for a truth of i~lterence to be. Tha t  there 
are other men about me, and there is an  Infinite blind 
above us all, are truths which are practically a s  certain 
as  the asionls of geometry. In the second place my 
fellow Inen are acting and have been acting, thinking, 
writing, painting, composi~lg, legislating, warring and 
making peace, nlanufacturing and inverlting for  thou- 
santl of years ; ant1 the study of their history is the 
r,chest and most f ru i~ful  method of developing my own 
powers, and learning to know myself. I n  the third place 
the field of space and time in tvhich their history is cast 
is full of this wondrous matter, \ ~ h i c h  gives them their 
opportunities, their means, thelr tools ; without it ~nen ta l  
or moral lite is incocceivable ; consciousness itself is 
a\valtenecl to activity only through contact with matter ; 
space antl time are visible only through motion as  a 
heno omen on of matter. 

Here then is a great object of study, worthy of man's 
thought. Socrates was iearful lest l'lato should spend 
to3 much time on quts!ions relating to the measurement 
of mat ter ;  Dr. Johnson in the Rambler carried Socrates's 
implied censure much farther than the old philosopher 
himself woultl have done. Swift in his voyage to Laputa 
satirizes the students ot phi sical science ; the newspapers 
of our own clay inclulge occasiollally in laughing a t  the 
technicalities of the scientific man ; eveu Inen as wise 
as  the Autocrat of the Breakfast Table utter  occasional 
~vords  of disparagement in speaking of scientific pur-
suits. But I'lato's geometry has done as  much for the 
intellectual and purely spir~tual development of our race 
as  Socrates's rnoral~ty ; ant1 the physical philosophers of 
Eurcpe,  during the past three have, despite c t n ~ ~ l r i e s ,  

O w n  frequeut igllorallce of thillgs, been of 
iln"lel'se atl\-diltage to sl'iritual ~ h i l o s o l ) h ~ .  

The of space are the earliest object of our 
scientific research. T h e  first really i~itellectual ideas in 
a child's lnilltl are those of geometric form. Hence all 
sciences that  flow tlirectly from geometrical relations are 
likely to be earliest tleveloped. Mechanics preceded 
chemistry, and the classification of plants and animals 
by their out~vartl  forms precetlecl the kno\vleclge of phy- 
siology, animal or vegetable. 

Let us loolr then a moment a t  the geometrical study of 
material things, a11t1 see what it invoives. hlaterial forms 
suggest to the chiltl the consitleration of sl~ape.  H e  
early learns to abstract form from the out~vartl  th l~lgsantl 
cornpare likeness in form only. l3e is but a few montlls 
old when the sl~lallest t l ra \v i~~g ot a man, a dog, or cat, 
is recognized a t  sight. In a few years he taltes the fur-
ther step of by reasoll beyontl the picture l o o l a ~ ~ g  of 
im:iginat~on, n~lt i  seeing the ullimaginable realities ~n 
space itstlf. H e  conceives, for example, a sphere. But 
that  poltlon ot space \vl~ich lies in a given sphere, sur- 
rounding a g l ~ t n  point, has no properties by whlcll it is 
tlistingu~shetl from other parts of space. This is the 
Lel l~n~tz iana r g u ~ ~ ~ e t l t  cx~hich sonle motlern by writers 
woultl disprove the e x i s t e ~ ~ ~ e  of space ; that its parts are 
intlistinguishal~le a17d therefore coincitlent. B u t  [Ile 
geoineter answers : No ! by an act of mind I s e~ze  up011 
any point of spacz a~:d hold it as the centre of any sphere 
I wish to consititr. When he iias thus seized upon alltl 

1 considered a portion of space, boul~ded allti sel~aratetl 
I fro111 the surrounding space, by an act  of his pure intel- 
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lectioo, he can communicate his ihougllts to h 's  fello,v- , 
men in either of two ways ; first, scientifically by the / 
medium of conventional symbols or language ; and sec- 
ond, artistically, by a model or a tlraiving. This  secsnd 
mzthod rezchej a l irger audi:nce. What I write con-
cerni~lga sphere, for example, can 11; understood only 
by those ~ v h o  havz learned the langaage in which I write. 
But if I illustrate my prspss i t~ons  by g o l d  drawings or 
good models, the tl12ught ~v i l i  be grasped by persons 
unlearned in mathematic;-and persons of all nations, 
whether they understand English or not. 

A form or  model is therefore the clearest most 
colnplete of a nlat!lematical t ru th ,  xorcan a 

give a Inore convincing proof of his unclerstand- 
ing a truth than his ready ant1 accurate drawing of an  
original diagram illustrating it. When we see material 
particles, the fine particles ot crayon, for esample, on the 
blackboard, obeying geometrical law, we recognize at  
once the expression of geometric t l~ought .  Law is a 
mental reduction of parriculars to mental order. A 
gesmztric locus is a space in xvhich each point is men-
tally referable to a single ~roposit ion ; that is, a space in 
\vhich the position of every point can be mznt-llly 
grasped and defined by giving properly the position of 1 
one of them Wh:n therefore we see numrr;lus parti- 
cles of matter c~nfo rming  to a ge3metric locus, are 
forced to believe that that inass of matter was ~noulcled, 
directly or intlirectly, by a mind which co-nprehended the , 
law of the locus ; and in the mouldin= of it, erlounced 
the condition which defines the pssition of its points. 
Tne  enunciation of a thought can csrne only from a 
mind comprehending that thought ; and ti12 formation ' 
of a g e 0 m ~ t l . i ~figurz is the clzarest enullciatio2 of a 
geometric thought. 

111 the physical forces, therefore, which g2rern inor- 
gauic matter, is revealed the existi-ijce of a guiding in- 
tellect, since the forcts are constantly producing pzrfect 
geom:trical forins or leading to l~armonious arithmetical 
relations. If \ire arz forced to believe that gravity a :d 
chemical differences and chernical affinities inhere in 
matter, we must still, from the geometrical and algebrai- 
cal po.vers exhibited by thes- f?rces, believe that they 
were bestowed upon matter bjr an intelligent power, who 
o:eiaiv a id conl~rehindecl their ef£ects T h e  study of 1 
the nhtural sciences might otherwise ~vzll  be given over 
to  the reproach of Dr. Johnson in the Rambler, and ; 

Swift in the vsyage to Laputa. Withsut a faith that law 
li-s hicid311 in the material world, all the efforts of scirn- 
tific explorers would be paralyzetl ; and without faith 
that that la\v is the choicz of infinite wisdom, and 
adapted perfectly to fulfil the 1lurposes of infinite love, 
the success of the sc~entific explorer in discovering it 
\~ 'suld be robbed of its h!ghest and p-culiar value. 

In fact, the physical forces governing inorganic matter, 
acting under definite laws, and teildtng to\vards a state 
of stable equ~librium, nevertheless show in the intellec- 
tual, the geo~:letricltl and algrbraical nature of t11~1sz 
laws, a spiritual origin ; they shoi \~  that, however inde-
pendent of will we may now conceive them to b?, t11:y 
nevertheless are the embotlirnent of tjlought ; and we 
know o f  no way of embsdying thought without a 
volition. / 

But if the Creator has thus s!oied in crystallizable 
matter, in a manner transcending all our thoughts, forces 
xvhich carry out His geometrica! and algebraical concep- I 

tions, much more marvellous and beautiful are the modes I 
in ~vhich he has inlparted to the souls of plants and ani- 
mals (if I may thus extendthe use of the word soul) tht. 
powel- of carrying into execution more compl;cated geo- 
metrical and algebraic plans. 

For in every organizzd being, plant or animal, there is 1 
a g ~ i d i l l g  prillciple which we may call, if we please, a 1 
soul, which causes the forces of matter no longer to  act 
under laws tending towards siableequilibrium, but under 
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a variety of laws, d , f fer~nt  ia each spzcies, tending not 
towards stable b ~ l t  towards unstable equilibrium. This 
guiding principle has i n  ltself no forces. T h e  most 
careful investig~tors of the phenomena of organic growth 
fail to fiud any evidencz of vital forc i~ ,although there is 
abun lan t  evidence which must c o ~ i ~ i  care-ice the most 
less observer that there is in organized growth a vital 
gzrzilaitce of force peculiar to each species of plant or 
animal, which I cannot conceive a j  inherent like the phy- 
sical forces in matter and which 1 therzfore, must attrib- 
ute either directly to the Deity, or to an animal or vege- 
table psyche, empo~vered by him to carry out these 
higher geometric ior~ns ,  just as  in each species of matter 
he has i~nplauted the abili:y to carry out tile sirnpler 
b"e""trical forms of crystals. 

There are thos: whose philosophy differs from mine, 
and who hold to the opinion that the vital guiding prin- 
ciple in organic growth, and even the rational soul of 
men and animals are inherent in matter, in the same 
~n-inner as the forces \v.iich they guide are inherent in 
matter. According to this 11hilosophy :he vital princil~le 
and the rational principl-, inherent in matter, arz uslally 
latent and are brought into operation o ~ l y  under pecu- 
liar co:nbinations of c i r~ums tance j .  

xoweven should we grallt tl12 sou7dness of this vie M ,  

I should still fiud it necessary, far the explarlation of the 
logicll series of vegetable alld auiln31 forms, to sup>ose 
that this universally diffused vital l l r i nc i l~~eorigina.lly 
sprang from an intell lgcni se]f-conszious being who corn-
llrehends the l a w s  of geometry Ilerfectly ; w11, has 

certain of his geo~netric thouglits through the 
psyche or soul of I l l an t s  and  animals, \vhetller we suil-
pose that lljyclle diffused bur latent through a11 matter, 
or confined to the organisms in \vItich it is patent. 

T h e  nature of this psycllz, of courje,  transcencls our 
lino5v\.ledge. \7re it ollly throug:, its ollerations; 
and collsciousness aids us in oul. a t t enp t s  to understand 
lt ollly so far as to sllow that iLs efffctj  are inteiltctullly 
idelltical ill geollletric fornl  with the of our geo- 
~l-,~tricinlzgination, ~~t n.e cannot suppose tile psyche 
of the plant or animal consc ious  of the thoughts which 
it develops, since we, whos,. llsyc\licll development is 
evi(lently \q.stly higher thin that of any other terrestrial 
~ e i l l g i ,  are not c o n s c i o u s  of  tile geomttric law of our 
own tlodies, which our souls unconsciously fulfill ; not 
onlSr during the period of our gro\vth, but daily as  x17e 
supply by nutrition the dally \\Taste of the frame. 

The  fact  that the  plallt o r  auilllal may, without the ex- 
ertioll of ally m-cllanical force, guidz the forces of elec- 
tricity, and light and heat and cllemical affinity, to the 
bUlldillg of peculiar forlns inlprintzd on its owl1 soul, 

a coarse illustratioll f rom the operations of 
the steam-~ngin: in which, by delicacy and accuracy of 
~vorl<manship, the direction given to the power call be 
changed by a force infinitesimal in compal-is211 to the 
force exerted by the engine. 'The che~llical forces which 
goyern the orgati3gens in their coinpsun Is are always 
the same, but th- results vary for each intlividual plallt 
or animal, and the law which t'nos: results indicate is 
different for each species. T h e  forces, b.11ldlng out of 
tiles: few simple elements so great a variety of forins,  are 
tremendous in their energies, and their exislence is forced 
upon the a t t e ~ t i o n  of the natura l~s t  ; but the vital force, 
if a t h ~ n g  exist, which guides these trel:len(lous 
powers and determ~nes  what result they shall bring to 
pass, has eluded the sight of the nlost careful and accur- 
ate observers. T h e  nlcer the iuvestigat~o~l into the phe- 
nomena of organic form, the  more \vonclerful do the re- 
sults alIl)ear. T h e  persistence of type, for zxam?le, 
througll succ$ssive generations for many thousands of 
years, and the very evident transrnissioil of all pllysical 
and psychiczl characteristics from the mile parent to  the 
offspring, how utterly inexpliczble up111 any gross mi te-  
rial theory, \vllen we refl-ct that f r o 3  the Inale pare l t  no 
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matter passes into the offspring, excepting the fluid con- 
tents of a inicrsscopic cell strained through its walls alid 
through the \vrlij of the o v ~ l e  or ovum! Through this 
infinitesimal quantity of fluid, filtered through this infin- 
itely c l x e  doubl-: filter, tl12re passes, in soine way: a law 
of form, and a law of m-nial and physical idiosyncrasy 
which is stnmp-d upo? the  whoye terrestrial being ot the  
off?p:iilg, bzn j i i g  all the urltold energies of gravity and 
of che~nlcal  and electrical attraction, to its omn PartlCU- 
lar \vhim. Tilrsugh the whole terrestrial life of the off- 
sp:iiig do  I say ?--yes, and I mzy inclucle in that  word 
offSi)ring solnetlmes th? whole progeny for a thous3nd 
g?neratlonS. Th: part of ~ o n ~ c i o ~ ~the soul 1s still less 
known. Its presence is on? of the characteristics o f  ani- 
ma1 as d~stin,autsh:d from vegetable life, and the investi- 
gntiou of its cjinparative developinent in different trihes 
of animzls is the most valuable part of the fieid of natu-
ral history. 

T h e  s ~ u l  of the plant is pr -suned to be unc7nscious. 
T n e  p h ? n ~ m - n a  of motion in the sensitive plznts, and in 
the efforts of all plants t s  throw their leaves to th: light 
and their rosts to the richest spots in tbe soil, are SUl2- 
posed to be as un:onscious as  the contlaction and dllata- 
ti01 of the pupil of the h u m ~ n  eye. In that dilatation 
and contractim th-re is action adapted instantly to cir- 
cu nstancei, and so long as  the eye is healthy, with uner- 
ring pronptitude and accur.3,c,v. An  obs-rver of the Ilu- 
man ariirnal might q lo t e  this as  evi-lence of the w i s d ~ m  
o f  man. But on further t h o ~ g h t  he might see in the 
very fact that  the action is unerring, evidence that  it did 
n ~ tdepend 01 the conscious volition of a finite being. 
And we,  men, know that it is a movement of which we 
are  absoluteiy unconscious. 

111 like manner it is presumed by the majority of inves- 
tigators, that 311 the mcv-ments of p!ants are lnade with 
absolu;e unconsciousness on the part of the plant, and 
that  p!ants have in s h ~ r t  no consciousness whatelver, 
ei thtr  of their own existence, 01' of the existence of a 
world abcut them. NOW il dses not folloiv tha t  on this 
accsunt the plant is to be studied in its physical relations 
alone. It has psyc~~ical  relations also, of the greatest 
interest to a true enthusiast ill botany. T h e  gardener 
and th-  i~otanist  constantl!. s?eak of the feelings and 
tastes of plants, and of their moral qilalities-indeecl 
s3me plants have bten natned froin moral nature, as, for 
esalnple, Rumex patientia, and Cariiuuj henedictus, the 
patlent dock and the b1ejs:d thistle -while others have 
moral el~ith-ts thzt havc b ~ c o m :  as  tn niliar as  their 
names, as, for eslmple, the modest v io l~ t  and the flaunt- 
iug poppy. 

Thegeogra?hical distribution of plants will, I think, be 
found t~ depenti upon something which eludes our srudy 
of t'ie external conclitions; something besides that  physical 
struggle fur llte rvhich t h t  English naturalists see in every 
['art of the animal and vcgeiaole kingdom, as  though the 
poor in those kingd7ms were opprzssed by unjust and 
impslitic laws impe ling the distri7ution of land, as  
they are in th: icingdoin of Grzat Britain. There  IS also 
what [nay be c~illecl a cnoice in the plants, not implying 
bv rhat lanzuage any conscioujness in the plant, but 
s i m ~ l ~ raffiriningthat its flourishing hcrecr perishing there, 
depends 111 a gre l t  measure upon an  itliusyucrasy of COT-

stitution, making it sensitive t s  physical changes tha t  
call be measured neitlier by the t l~ t r~nomete r ,  baromlter, 
hygrome:er, electrometer nor chemist's bllanc?.  The  
mayflower of New England, called elsewhere t ra t l~ng 
arbutus, will adapt itself, when it chooses, to clay or 
sand, to deep shaded woods or to sunniest hilijides ; and 
I never saw it s ,  fl3ur;s'llng as  once in a peat lneadow 
over which it \\-as slily creeping from a sand bank on its 
edge. But take the plant up with ncver so much care, 
and with never so large a sod of unbroken earth about 
its root, and transplant it wherz you wlll, and it is a 
hunclrfd to  one that it dies in a twelvemonth of a broken 
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heart, pining for its old home. Some of these freaks 
have been explained by the discovery that  some plants 
are s-mi-parasitic, stealing from the roots of oth-rs a 
part of their food, and therefore incapable of living ex-
cept in the preseuce of their patrons,-but many remain 
yet unexplained. 

It sesms to  me, ho;yever, very pisin tha t  the of 
plants, that which makej  the difference between a plant 
living in the forest, and the specimsll i n  the herbarium, 
that  which guides the forces of nature to the building of 
the plant, and which turns its leaves to the light, is 
worthy of study in its relations. I t  is a depository of 
divine thoughr, depositecl there ultimately for  our instruc- 
tion a s  one of its final causes and therefore l v ~ r t h y  of 
the  m35t careful attention, 

The  intellectualanti moral developmznt o f  a n i m a l s  is 
doubtless governed by a plan. The difference be- 

tween the dull oyster and intelligent, affectionate dog, is 
as  inuch the result of a plan, or thought, of the Creator, 
as  is the difference of their forms+ T h e  horse alld the 
ox are as  admirably adapted to domesticatjoll I)y their 
mental as  by their bodily gifts, All the  instincts of all 
aniinals are to their organization and to the na- 
ture of the world and of other animals among which 
they are placed. 

Even  shoultl wz sul,pose thzt the mental power of 
animals is the result of their organization, that 1s to say, 
even i f  we should suppose that melltal power 1s latellt In 
matter, ant1 simply rendered active by organization, we 
shoulcl be compelled, up011 a thorough study of the 
mental development of a n ~ m i l s ,  t ?  admit that  their souls 
can be clas.;ified upon a logical plan, just as  their forms 
c l n  be ;  and wz should be forced to admit, that thls 
latent soul in matter is capable not only of organizing 
matter according to a logically clrveloped series of forms, 
but of elimina!ing out of its own totality sepzrate minds 
in a progressive series logically connec.ed. 

The  very great importanceof thisstudy of comparative 
psychology, of becoming acquainled lvitll the mental 
and moral characters of animals, is obvious. Alany at-  
tempts to fount[ a science of comparative psychology 
have beell undertaken. But the field is vast, and the 
progress of the survey slow. At  the Baltimore meeting 
of the American Association for the advancement of Sci- 
ence, Dr. Weinland proposed a method for this ne\v sci- 
ence, ingenious and sound, but by no means exhaustive. 
H e  lays down fundamental principles ; first, that the 
distinguishing of an  animal is its consciousness of 
a n  outer world ; stcsndly, that this consciousntss of an  
outer \vorltl is the fundamental principle of the soul of 
animals; thirdly, that the consciousness of self results 
from and is proportioned to the consciousness of the 
ou:er worltl ; foarthly, the degree of !~sychical develop- 
ment can be judged from the degre: of tlevelopment of 
thz cousciousness of an  outer world ; fifthly, this may be 
judged from the development of the organs of that con- 
sciousness; sixthly, these organs are of three kinds, 
those receptive of sensations, reflective organs and the 
organs of roluntary motion ; seventhly, we may de2entl 
in comparat~ve psychology mainly up011 a study of the 
organs of voluntary motion ; eighthly, these motions may 
be divlded into two classes, those which refer only to the 
animal himself, and those by which he would hold com- 
munication with other animals; ninthly, man stands at  

But it is impossible for us  to understand any of the 
phenomena of consciousness save througn an  appeal to 
our own consciousness. T h e  mere investigation of the  

http:connec.ed
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organs of an  animal and its movements can give no true ! antl aninials have a certain lortlsl~ip over the earth, and 
lcno\vledge of the soul of an  animal to one 1yho is inca- tlie earth obeys their rule to a certain esteiit. This lortl- 
pable of analyzing carefully the phases of l ~ i sown con- , ship is esercisetl in part i~ivol~intari iy antl unconsciously, 
sciousness ; nor ~vould the stutlent who is the most that is in the plienomena oi nutritio~i and g ra~v th; arid 
thorough ~ n a s t e r  of the analysis ot h ~ s  O I L ~ I ~thought and in part consciousl>-, in the pheilo~nena of voluntary 
feeling, be able to unclerstand the souls ot animals, tlitl t l~ouglit  ant1 motion ailti action. :Inti liad we sufficient 
not the human spirit contain in itselt the germ of every kno\vleclge of the habits of animals, xx7e coultl tloubtless 
power of creature. Tile ciisposition to classify them accorc l~i~g life.eveti; terrestial to their ~o lun ta r i ;  
attribute to others and to auinials the letlings whic l~  xve But in cl:~ssjij.it?g crgaiiizctl beings, x e  tlo 17ot find our- 
should hare, l iere we in their cilrornitancei, although it selijes i1~11:osiog ins; u y o ~  the srrics of ii>eciei, hut ilii- 
may mislcatl the stuiient both of hunian ant1 ot animal cover it all-enciy inipressetl upoli t l~ri i i .  Kot only does 
life, is nevertheltss a n  e s s tn t~a l  to successful study. I t  the soul of tlie single organis111 tievelop t l i o u ~ h t ,  but in 
is irnpossitile for us to understantl be~ngs  eltiler liigtier or the whole gr~t ia t ions  of tlie un i~e r se ,  fi.0111 the cliemical 
lower 111 the scale than ourselx-es, except a s  the)- In soine atoms up to the hightst orders of maninlalia, we fii~tl the 
degree resernble us. Our kno \~ ledge  of ourselves must development of nlore extenslye thoughts ; as tliough tlie 
keep equal pace with our Iino\vletlge of other btings ; whole unive~se  liatl a soul ;  develop~ug ~t as  the soul ot 
else lve have no linowlttlge of ei:her. the 1-iolet tlevelops ~ t s  forms anti color ant1 otlor. Now 

T o  recapitulate : In the stlltly of  crgaliizetl 13-illg:; w r  does this soul of the universe act conscious l~or uncon- 
fin(] three princilla] (!epartln,cnts, their anatom)., thiir scio~lsiy? Shall vie take the vege:ative power, or the 
physiology, ant1 their psychology, Telrallatollly (leals I ~0ll5ci011~lliirtl, as  the tylle of the Deity? I n  elltleavor-
\\~irh tllelr forms, and  wltil tlie iornls of their par ts ;  and lllg to filld a s)ll?bo~ [or tile Highest in the universe, shall 
ti;ese forrns furllisll ill general conlplete data for  tlleir xve look lor the light of analogy Into \\.list is highest in 
classification. Physiology treats of [Ile peculIariy nlodi- I ourstlves, the conscious soul?  or into \\,hat we have in 
fiecl chelT,ical action by \\-llich loo t [  is assimilatetl I common with the seaweed. he organizing pswer of h i e?  

part of the llring structure, anti by \v]lich tile vari- ( / is the btst  syil?l)ol 13)' i ~ h l c h  to speak of 
TOme the answer is e\itlent, that the highest ot ivllich 

ous secretiolls are formetl, And were not this a l>,~lcl~We are C O I I S ~ ~ O L I S  

lligher and nlore (lificult i lIquiry than the stut]y oi tile the Higilist who is above Our conscic~ls~iess.  Loolclng 
forms, wemight tloubtless clnss~fy all plants anti an~mal;  thus a t  the Divine Eeing as the Lor(l, ~ 1 1 0has 
by the chemical ~lkellesscs and aiKercnces of the i r  tissues consc iou~~y  e~pr t s se t l  H I S  t h o ~ g h t s  in the lnatelial 
and secretions. A t  present these cll:lracteristics are used ~ ' o r l t l ,that worlti becomes glorifiiti a~:tl glows wit11 heav- 
ill classification only as collfirmatiolls 0; the accuracy of ealy splendor. Katural science becol-iies t h e  stutiy of' the 
the results o!ltainea by form.  psychology t[eals w i t h  tile autogi-arli wollts of an  Iniinlte Author ; ar;tl na>clral his- 
souls of organized he~ngs ,  vcitli those prlr~ciples that gutde tory-~yhlch is the lllgllest of series of ~ 1 1 )sic81 
the c]lemlcal allLi mechallical forces in matter to tiie for- sciences, and them scitnces tha l  d ta l  \~\ . j th~ I I I ~ S  to the 
mation of the organism. ~l~~ classifica!ioll of orgallizetl the human niictl ant1 the worlis of man--becomes the 
beings by tlleir forms  is, ill fact ,  I n  one sense, a c ~ a s j , f i c n - means Of c0m~LIlli0n with the highest geonlCtl.ical, alge- 
tion by their souls by the psycllical p ~ l l l c i p ~ e s  \.,.liich arc. braical and chemical t h ~ ~ g l i t ,  Father of men nilich the 
empowered to create the forllls. But u n c o n s c i o u s  , has as  yet rc~-eaiecl to us ; ant1 also il?conlts through tlie 
s o u l s  l1ave fulictlons than the crea,ion ci  f o rms  ; szucly of the inst~ncts ant1 reason ot animals the fittest of 
they llave beslcIes this inte]]cctual worlc, a salt of Illoral ail llatura! preparations for a study of ourselves, allti of 
quality by \v\;hicll illey select peculiar food form our ow11 re~aliolis to the A11 \vise al-itl Ail gootl. 

peculiar proclucts, and by T \ - ~ I C ~ Ialso they are aciuaiic or 

ierrestriai, tropical, tentier, liartly, arctic c r  all;lne, k c .  I 

~h~~~In \ye either In  tiie same soul or in a I SIR IT. THOA'ISON'R NE\V 1I)El'TH GAUGE. 

second one, collsciouslless acltled to life, the po\\-e1.s of Sir Il'illiam 'Thoniscn has very recently patented

thougiit and feeling, desire ant1 volition, anti oi iino\ving another tlepth gauge xvliich, though it tlepentls upon

that  they think, fee!, desire and wiil, ant1 tliese po\\-ers capillary ac1io11, tloes nor require the co-operation of 

culminate on earth in the llurna~i race. chtiliical change. In (act, it operates by capillary action 


Matter is a storehouse of forces ; in each atoll1 slum- alone. T h e  zcconipanying figure will illustrate the 
ber or rage the forces of attraction and repulsion, act1 also lxi~iciple of' this new tierice. Herc A antl U are two 
the  moral qualities of chemical difference anti itlentity. 
These forces, whether chemical or mecl~anical, act 
according to fixed 1alxis, ant1 tenti towartls a state oi' rest 
and of stable equil~br~irrn. Aritl they are all so correlated 
that each of t h tm can be referred a s  forces, to one com-
mon unit, ant1 shown to be capal~ie of i i f i~ng such a v, e~gnt. 
so  many feet a second. glass tubes of different diameters unittd by a capillary

But orgari~zed beings push always into moliin,  and tulle C. T h e  narro~ver tulle, E, is closetl a t  the end hy 
their t~ s sues  and secretions are usually such that, in a!r or a plug E,which can be remo\.ec! a t  \\-ill : ant1 the ~v ide r  
the same temperature nncl nioisture as that in 1)-h~ch tiley tulle is ccvered lly a sheet of cotton cloth. ThisA\ 


grex ,  they xv11l rapitlly tiecay the moment that life is cloth acts as a septu~ii  \vhicli, when ~vrttecl, is 1 1 o l . c ~ ~  
; but it gone. They are perhaps in cliem~cal e q u i l ~ b r i ~ ~ m  ~e r ineab le  by xi~ater hut iml:ervious to air. For  accord- 

call hastily be called stable,-at least ~t is not stallle ing to a Ian. of llytirostatics, a film of water in a hole
enough to resist the very heat and ;liniospheric influences resists a difference of air liressure on its t r ~ o  sides, equal 

it was bu~l t .  Yet t!~ere is traceuncler ~vl~icf i  no oi  any to the hydrostatic pressure clue to a column of water
force in the organlsnl thus coinpelling the forces of laox.- in a capillary tulle ( , f  the same ciiameter as the narrowest 
gzlnic matter to act in tills pecul~ar way, so d~f f~ re i i t  part of the hole. Thus  it is that damp 11nen is impervi- from 
their behavior when the crganiz~ng life IS n antlug. ous to air, and vctt sails resist the  vviud nluch better 

T h e  intellectual power of the unconscious soul is not than dry ones, as  cl-ell- sailor lcnolvs. 
a force that  can he cornpared \vith gravity, it cannot be When this arrangement is lc~vered into the sea, ~ v a t e r  
n~easured by that unit ;  it tlocs not act by atti.aciion :unti forcrs its n;ay into the tube E, and tlie quantity forced 
repulsion, hut simply guides (we Iit~ow not how) the into it during the descent I~ecomes an inclication of the 
forces lvhich do thus act--it r u e s  t l ~ e m by n~ol.al or depth ille en the relative capacities of the tubes are 
intellectual, not by corporeal po1ver. The souls oi  plants properly acljustetl. In raising tne apparatils the wa.ter 


