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ponding secretary, C. C. Royce;  recording secretary, 
Lester F. \\'ard ; treasurer, J. Howard Gore ; curator, 
Dr. W. J. Hoffman; council, Presitlent J. C. \lTelling, 
Professor E .  A. Fay, Dr. J ,  hIeredlt11 Toner, hIr. F .  A ,  
Beelv, hIr, nllles Rock. Mr. tI. L. Thomas. 

THEBIOLOGICALSOCIETYOF \TT ISHIXGTOK. 

On the  first of December last, another society was or-
ganized for the study of the Biological sciences which, 
after completing its organization, electetl the following 
officers for the etlsuing year : Pri-sitlent, Theotlore 
Gill ; rice-presidents, C.  V .  Riley, J .  \V. Chicltering, 
Henry Ulite, Lester F .  \t7artl; secretaries, G.  Erowne 
Gooile, Richard Rathburn ; treasurer, Robert Ri t lg~~ray ; 
council, George Vasey, 0. T. hlasorr, J. H. Cornstock, 
and Drs. Schafer and A.  F .  A. Icing. Professor S. 
F. Bairtl was  electetl an honorary membtr.  Dr. Frank 
H .  Balter, RIr. 13. 11. Birney and hlr. C. \V. Scudtler 

were elected to active membership. Professor L. F. 

Wartl  reat! a paper entitled " T h e  Flora Columhiana of 

1830 and 1880," in which a comparison \\;as matle be- 

tween the lists of plants recorded as  growing in the 

District of Columhia in 1830 in Brereton's "Flora," and 

the lists as  now knovvn to the botanists of the District. 

hlr. Ulke spoke of the occurl-ence in the District of many 

species of beetles, before ~ ~ I I O T V I I only in Alas la  ant1 

other remote localities. Professor Jortlan reat1 a paper 

on "T h e  Salnlon of the Cal~fornia Coast," which con-

tained lnauy new and important facts regartling their 

habits ant1 econonlic value. T h e  annual adtlress will be 

tlelireretl at  the next nleeting hj- Professor Theotlore 

Gill. A paper was also reatl by Professor Tarleton H. 

Bean on " A n  Excursion to the Northern Coast of 

Alaska." 


CHEhIICi lL SOCIETIES.  i 
T h e  January Co~zvei.snszb?zeof the American Chelnical 


Society was held at  the rooms of the Society on hlontlay 

evening, January 17. T h e  Vice-Presitlent, Dr. i l l b u t  12. 

Leeds, of the Stevens Institute, e sh~ l~ i t e t i  new motlifi- 
a 
cation of Dinitro-orcine ant1 certaiu of its salts. These 
salts were originally prepared by Professor Leetls at  his 
own laboratory in the course of 111s investigations of Hypo- 
nitric Anhydride in organic substances. 

Specimens of D~benzole ant1 Il~phenq-le \Yere also es- 
hibited by the same gentlemrrn. Several of the ~neml)ers  
took advantage of the occasion to v i s~ i  the lal~oratory 
and see the recentlv ~ a t e n t e d  electrical inventions of S)r. , . 
0. Lugo. 

T h e  next and regular meeting will take place on the 
first Montlay of February, the 7th pros. 

T h e  Chemical Society of Paris announces tha t  among 
the  vice-presidents, according t o  t he  constitution, the 
president shall be chosen from the follo~ving ~ e n t l e m e n  ; 
31. &I. Grimaux, Salet an-! Ber!l~eiot, and that  tile Council 
nominates 11.11. Grimaus and Salet ; therefore LI. Berthe-
lot will remain as  vice-presitlent (luring 18Sr, ant1 in con- 
sequence of the regretted decease ol 11. IJsrsonne, 11. 
Berthelot will be the only occupant of that office. 

T h e  German Chemical Society a t  their annual re-u~iion 
increased the dues of the non-resident members from I j 
to  zo marks. This  action has been in contemplation for 
several years, ant1 has now been definitely s-ttled. 

M. B. 

T H E  French l s soc i a t io~ l  for t h ~  X~lvancement of 
Science is to llold its nest meeting in t112 city of Algiers, 
on the 14th of April. T n e  pzople and authoriti-s of 
the city ar: malting preparations to give the Association 
a fitting we:co:ne, and liberal ap?ropr ;a t io~s  11x1~2 been 
made by the Counzil for orgaviizing tht: ~ n x t i n g ,  to  
entertain the nlembers and their frientls. 

-

T H E  U N I T Y  O F  N A T U R E .  
BY ,rirc D ~ r i i cO F  ARGYII,. 

ON T H E  T R U T H F U L U E S S  O r  H U h I d N  KNOWLEDGE CON- 

SIDCRCD I N  T H E  LIGH I O r  T I I E  U N I T Y  O r  NATURE.  

Uut another nightmare meets us here-another sug-
gestioil of hopeless doubt respecting the very possibility 
of knowledge touching cluestions such as  these. Nay, it 
is the suggestion of a tlouht even more discouraging-
for it is a suggestion that these questions may probably 
be in themselves ahsurtl--assuming the existence of rela- 
tions amoug things which (lo not exist at  all-relations 
intleeti of which we have some experience in ourselves, 
but which have no counterpart in the system of Nature. 
T h e  suggestion, in short, is not merely that  the answer 
to these questions is inaccessible, but that  there is no 
ansvver a t  all. T h e  objection is a fundamental one, ant1 
is surnmed up in the epithet applietl to all such inquiries 
--that they are antl~ropomorphic. They assume author- 
ship in a personal zense, which is a purely human itlea-- 
they assume causation, xvl~ich is another human itlea- 
anti they assume the use of means for the attainment of 
ends, which also is purely human. It is assumed by 
solne persons as  a thing in itself absurd tha t  we shoultl 
thus shape our conceptions of the ruling power in Na-
ture, or of a Divine Being, upon the conscious knowledge 
we have of our own nature and attributes. Anthropo-
rnorl~hism is the phrase employed to co~ldemn this 
lnethotl of conception--an opprobrious epithet, as  it 
Tvere, which is attached to every entleavor to bring the 
higher attributes of the human mind into auy recogniza- 
ble relation with the supreme agencies in Nature. T h e  
central idea of those who use it seems to be tha t  there 
is no'hing human there ; and that  when \ye think we see 
it there, we are like some foolish beast wondering a t  its 
own shadow. T h e  l~roposition which is really involved 
when stated naltetlly is th is :  that  there is no Mind in 
Nature hrrving any relation ~v i th ,  or similitutle to, our 
o ~ v i ~ ,  intellectualand that all our fancied recognitions of 
operations lllie our o ~ v n  in the ortler of the Universe are 
delusive irnaglnations. 

T h e  tlenial of what is calleil " T h e  Supernatural " is 
tile same doctrine in anotller form. T h e  connection nlay 
~ : o t  he evident at  first sight, hut  it arises from the fact 
that the hunlan lnintl is really the type of the Supernat- 
ural. It woultl be kvell if this ~vortl  were altogether ban- 
ishetl from our voc~bulary .  It assumes that we know all 
that  " Nature " contains, and that  we can pronounce with 
certainty on what can and xvllat cannot be fount1 there. 
Or else it assumes that  Bature is limitetl to purely physical 
agencies, ant1 that our own mind is a power and agenc17 
ahnlly separate and distinct from these. There  might 
incleed b: no harm in this linlitation of the ~vor t l  if it coultl 
be c~~nsisteutly any argu- atlhel-ed to in all the terms of 
ment involving its use. W e  m'e all quite accustometl to 
think of >Ian as  not belonging to Nature a t  all--as the one 
thing or Being which is contradisting~~ishecl from Nature. 
This IS ilnplied in the colnrnonest use of language, a s  
\\?hen we contrast the works of Man with the works of 
Nature. T h e  same idea is allnost unconsciously involved 
in language \vhich is intended to be  strictly pl~~losophical ,  
and in the niost careful utterances of our most distin- 
guished scientific men. Thus  Prolessor Tyntlall, in his 
Belfast address to the British Association, uses these 
wortls : "Our  earliest historic ancestors fell back also upon 
experience, hut with this difference, that the particular 
experitnces which the weft fur~~is l le t l  and woof of their 

theories lvere drawn, not from the study of Nature, but 

from what lay muc11 closer to them-the observation of 

men." Here >Ian is especially contradistinguislled fro111 

Kature ; and accortlingly we find in the next sentence 

that. this idea is co,lnected with t he  error of seeing our- 
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selves-that is, the Supernatural in Nature. " Their 
theories," the Professor goes on to say, "accordingly took 
an anthroponlorphic form." Further on, in the same i 
address, the same antithesis is still more distinctly ex- 
pressed thus : " If Mr. Darwin rejects the notion of crea- 
tive power acting after human fashion, it certainly is not 
because he is unacquainted w ~ t h  the numberless exquisite 
adaptations on which the notions of a supernatural ar- ,
tificer is founded." Here we see that the itlea of " act-
ingafter human fashion," is treated as  synonymous with 
the idea of a supernatural artificer ; and the same idecti- 
fication may be observed running throughout the Ian- 
guage which is commonly employed to condemn Anthro- 
pomorphism and the Supernatural. 

T h e  two propositions, therefore, which are really in- 
volvedin the thorough-goingden.al of Anthropomorphism 1 
and the Supernatural are the following : rst, that  there is 
nothing above or outside of Nature as  we see and knew 
it ; znd, that  in the system of Nature, as  thus seen and 
known, there is no mind having analogies with our own. 

Surely these propositions have been refuted the mc- 
mrnt the definiticn of them has been attained. W e  
have only to observr, in the first place, the strange ant1 
anomalous position in which it places Man. A s  regards 
a t  least the higher faculties of his mind, he is allowed 110 

place in Nature, and no fellowship with any other thing 
or any other Being outsicle of Nature. H e  is absolutely 
alone--out of all relation with the Unil-erse around him, 
and under a complete delusion when he  sees in any part 
of it any mental homologies with his own intelligence, or 
with his own will, or with his own affections. Does this 
absolute sol~tariness of position as  regards the higher at- 
tributes of Man-does it sound reasonable, or possible, 
or consistent with some of the most fuudamental concep- 
tions of science? How, for example, does it accord with 
tha t  great conception whose truth and sweep become 
every day more apparent-the Unity of Nature? 

How can it be true that  Man is so outside of that 
unity fhat the very notion of seeing anything l ~ k e  himselt 
in it is the greatest of all philosophical heresirs ? Does 
not the very possibility of science consist in the possibil- 1 
ity of reducing all natural phenomena to purely mental 1 
conceptions, which must be related to the intellect of I 

Man when they are worked out and apprehended by i t ?  ! 
And if, according to the latest theories, Man is himself a 
Product of Evolution; and is therefore, in every atom of 
his body and  in every function of his mind, a part and a 
child of Nature, is it not in the highest degree illogical so 
to  separate him from it a s  to condemn him for seeing in 1 

it some image of himself? If he is its product and its 
child, is it not celtain that  he is right when he sees arid 
feels the indissoluble bonds of u n ~ t y  which unite him to  
the great system of things in which he lives? 

This  fundamental inconsistency in the Agnostic phii- 
osophy becomes all the more remarkable when we find 1 
that  the very men who tell us we are not one with any- 
thing above us, are the same who insist that  we are one 
with everything beneath us. Whatever there is in us or 
about us  which is purely animalwe may see everywhere ; 
but whatever there is in us purely intellectual and moral, 
we delude ourselves if we think we see it anywhere, 
There  are abundant homologies between our bodies and 
the bodies of the beasts, but there are no homologies 
between our minds and any Mind which lives or inani- 
fests itself in Nature. Our livers and our lungs, our 
ver tebrzeand our nervous systems, are identical in origin 
a n d  in function with those of the living creatures round 
us ; but there is nothing in Nature or above it .vvhich cor- 
responds to  our forethought, or design, or purpose-to 
-our love of the good or our admiration of the beautiful 
--to our .indignatton with the wicked, or to our pity for 
the  suffering and the fallen. I venture to  think tha t  no 
systemof philosophy that has ever been taught on earth 
l ~ e sunder such a weight of antecedent improbability ; 
and this improbability increases in direct proportion to 

the success of science in tracing the .Unity of -Nature, 
and in showing step by step how its laws, and their results 
can be brought inore and more into direct relation with 
the Mind and intellect of Man. 

Let us test this philosophy from another point of view, 
and see how far it is consistent with our advancing knowl- 
edge of those combinations of natural force by which 
the system of the physical Universe appears to be sus- 
tained. 

We may often see i'n the writings of our great physical 
teachers of the present day refrrence made to a cele-
brated phrase ot the old and abandoned school of Aris- 
totelian physics--a phrase iuvented by that  old school to 
express a fam~l iar  fact--that it is extremely difficult, if 
not absolutely imposs ib l~ ,  to produce a perfect vacuum-- 
tha t  is to say, a space which shall be  absolutely empty. 
T h e  phase was this : "Nature  abhors a vacuuin." I t  is 
now continually held up a s  a perfect example and type ot' 
the habit of thought which v i t~ates  all true physical rea- 
soning. Now let us observe what this error is. As  a 
forcible and picturesque way of expressing a physical 
truth--that the difficulty of producing a vacuum is ex- 
treme, that  Nature sets, as  it were, her face against her 
doing it--the phrace is a gcod one, and conveys an  ex- 
cellent idea of the general fact. Sir W. Grove says of it, 
that  it is an " aphorism, which, though caviled a t  and 
ritliculed by the self-sufficiency of some modern philoso- 
phers, contains in a terse thcugh scinewhat metaphorical 
form the express!on of a comprehensive truth." But 
there is this error in the phrase (if indeed it was or ever 
could be literally understood)-that it gives for the gene- 
ral fact a wrong cause, inasmuch a s  it ascribes to  the 
material and inanimate forces of Nature, whose simple 
pressures are concerned in the result, certain dispositions 
that are known to us  a s  affections of Mind alone. In 
short, it asci-lbes to the mere elementary forces of Matter 
--not to a living agency using these as  tools, but to mere 
material force--the attributes of Mind. 

Now it is well worthy of remark, that, so far a s  this 
rrrur is concerned, the language of physical science is 
full of it-steeped in it ; and that in this sense it is 
chargeable with a kind of anthropomorphism which is 
really open to the gravest objection. T o  see Mind in 
Nature, or, according as. Nature may be  defined, to see 
Mind outside of Nature, acknowledging it to be Mind, 
and treating it a s  such--this is one thing--and this is 
the true and legitimate anthropomorphism which some 
physicists denounce. But to see blind in material forces 
alone, and to ascribe its attributes to them-this is equally 
anthropomorphism, but a form of it which is indeed open 
to all the objections they express. This, nevertheless, is 
the anthropomorphism which gives habitually its color-
ing to their thoughts and its spirit to  their language. 

Let me explain what I m e n  by some examples. I 
will take, first, the theory of development, or the deriva- 
tive hypothesis, which, as  appl~ed to the history of ani-
mal life, is now accepted by a large number of scientific 
men, if not a s  certainly true, a t  least a s  an  hypoth-
esis which comes nearer than any other to the  
truth. Whether that theory be  true or not, it is a 
theory saturated throughout a i r h  the ideas of '  
utility and fitness, and of adaptation, as  the governing 
principles and causes of the harmony of Nature. I t s  
central conception is, that  in the history of organic life 
changes have somehow always come absut exactly in 
proportion a s  the need of them arose. But how is it that 
the laws of growth are so correlated with utility tt.&r 
they should in this manner work together? W h y  s!~ould 
~ a r i e d  and increasing utility operate in the requisite di-
rection of varied and increasing developments ? T h e  
connectionis not one of logical necessity. Not only can we 
conceive it otherwise, but we know it is otherwise beyond 
certain bounds and limits. I t  is not an universal law 
that organic growths arise in proportion to all needs, or 
are strengthened by all exertion. I t  is a law prevailing 
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only within certain limits ; and it is not possible to  cle- 
scribe the facts concerning it without employing the 
language which is  expressive of mental purpose. 

Accordingly, Mr. Darwin himself does use this Ian- ' 
guage perpetually, and to a n  extent far exceeding that in 
which it is used by almost any other natural philosopher. 
H e  does not use it with any theological purpose nor in 
connection with any metaphysical speculation. He uses 
it simply and naturally for no other reason than that he  
cannot help it. T h e  correlation of natural forces, so ad- 
justed a s  to work together for the  production of use in 
the functions-for the enjoyments and for the beauty-- 
of life, this is the  central idea of his system ; and it is an 
idea which cannot be  worked out in detriil ~vi thout  hab- 
itual use of the language which is molded on our o\vn 
consciousness of the  mental powers by which all our own 
adjustments are achieved. This is what, ~ e r h a p s ,  the , 
greatest observer that  has ever lived cannot help ohserv- 
ing  in Nature ;  and so his language is thoroughly an-
thropomorphic. Seeing in the methods pursued in K a  
ture a constant embodiment of his own iutellectual con- 
ceptions, and a close analogy with the methnds which 
his own mind recognizes as  " contrivance," he rightly 
uses the forms of expression which convey the work of 
Mind. " Rightly," I say, provided the full scope and 
meaning of this language be not repudiated. I do not 
mean that  naturalists should be always followinfi up their 
language to theological conclusious, or that  any fault 
should be found with them when they stop where the 
sphere of mere physical observation terminates. But 
those who seek to renlodel philosophy upon the results 
of that  observation cannot consistently borrow all the 
advantage of anthropomorphic language, and then de- 
nounce it when it carries them beyond the poiut at  which 
they desire to stop. If in the \vords which we recognize 
as  best describing the facts of Nature there be ele~liellts 

-- .. -------

Professor Tyndall in the same address has given us an  
interesting anecclote of a very celebrated man whom the 
~vorlcl has lately lost. H e  tells us that  he  heard the great 
Swiss naturalist, Agassiz, express an almost sad surprise 
that  the Darwinian theory should have heen so exten- 
sively accepted by the best intellects of our time. And 
this surprise seeins again in soine measure to have sur-
prisetl Professor Tyndall. Kow it so happens that I have 
perhaps the means of explaining the real difficulty felt by 
Agassiz in accepting the modern theory of evolution. 
had not seen that tlistiuguished man for nearly f ive-ad-  
thirty years. But he was one of those gifted beings who 
stamp a n  indelible impression on the memory ; and in 
1842 he had left an enthusiastic letter on illy father's table 
at  Inverary on finding it largely occupied by scientific 
~vorlis. Across that  long interval of time I ventured lately 
to seek a rene\val of acquaintance, and during the year 
which proved to be the last of his life, I aslieil him sbme 
questions on his own vie\vs on the history and origin of 
organic forms. In  his reply Agassiz sums up in the  fol- 
lowing words his objection to the theory of Natural Selec- 
tion as  affording any satisf.y-ing explanation of the facts 
for which it professes to account :-"The truth is that 
Life has all the wealth of endowment of the most com-
prehensive niental manifestations, and none of the sim- 
plicity of physical phenomena." 

Here we have the testimony of another aillong the very 
crreatest of modern ohservers that wealth-immense and 
?mmeasureable wealtlr-of blind is the one fact above all 
others observable in Nature, and especiallv in the adapta- 
tions of organic life. It was because he coultl see no ade, 
quate place or room reserved for this fact in the theory of 
develo~ment  thrlt Agassiz rejected it as  not satisfying the 
conditions of the problem to be  solved. Possibly this 
may be  the fault of the forms in which it has been pro- 
pounded, and of the strenuous entleavors of many of its 

of meaning to which their whole force and descripti\~e supporters to shut out all interpretat~ons of a higher Itind. 
power is due, then these elements of meaning must be  
admitted as  essential to a just conception and to a true 
interpretation of what we see. T h e  analogies which 
help us to understand the works of Nature are not, as it 
were, foreign material imported into tlie facts, but are I 
part of these facts, and constitute tlie light which shines 1 
from them upon the intellect of hlan. In exact 1)ropor- , 
tion a s  we believe that intellect to be a protluct of Nature, 1 
and to be  united to it by indissoluble ties of birth, of 
structure, and of function, in the same pro~or t ion  may , 
we be  sure that its organs of vision are adjusted to the 
realities of the world, and that its innate perceptions of 
analogy and resemblance have a close relation to the 
truth. T h e  theory of Development is not only consistent 
with teleological explanation, but it is founded on teleol- 
ogy, aucl on nothing else. I t  sees in everything the re- 

But of this we map be sure, tha t  if men should indeed ul- 
timately becoine convinced th2t species have been all born 
just as  intlividuals are now all born, and that  such has 
been the universal methotl of creation, this conviction will 
not only be  found to be  soluble, so to speak, in the old 
bel iefs respect in~a cre2tive Mind, but it will be unintellig- 
ible and inconceivable without them, so that Inen in de- 
sc~ibi l lgthe  history and aim ant1 direction of evolution, 
will be  compelled to use substantially the same language 
in which they have hitherto spolten of the history of crea- 
tion. 

LIr, hfivart has intleed remarked in a Yery able work,' 
that the teleological language used so freely by Mr. 
Darwin and others is purely metaphorical. But for what 
purpose are metaphors used?  Is it not a s  a means of 
111aIting ,)lain to our own understandings the princi-

suits of a system which is ever acting for the best, a l~vaps  pies of things, and of tracing amid the varieties of phe- 
producing something more perfect or more beautiful than nomella the essential unities of Nature ? In  tllis sense 
before, and incessantly eliminating whatever is faulty or all lanquage is full of metaphor, being indeed composed 
less perfectly adapted to every new condition. Professor of little else. T h a t  is to say, the ~vhole  structure and 
Tyndall himself cannot describe this systeni without architecture of language consists of 1l7ords rvhich trans- 
using the  most intensely anthropomorphic language, fer alld apply to one sphere of investigation ideas which 
" T h e  continued effort of animated nature is to improve have been derived fro111 another, because there also the 
its conditions and raise itself to a loftier level." same ideas are seen to be expressed, only under sollie 

Again I say, it is quite right to use this language, pro- difference of form. Accordingly when naturalists, de- 
vided its ultimate reference to AIincl be adnlittetl a n d  not I scribing plnnts or animals, use metaphorically the lau- 
repudiated. But if this language be persisrently a ~ ~ ~ l i e d  guage of colltrivance to describe the ada11tations of func- 
and philosophically defended as  applicable to material 
force, otherwise than a s  the instrument and tool of Mind, 
then it is language involving far more than the absurdity 
of the old medirval phrase that  Xature abhors a(. 

vacuurn." I t  ceases to be a mere picturesque expres- 
sion, and becomes a definite ascription to Matter of the 
highest attributes of Mind. If Nature cannot feel ab- 
horrence, neither can it cherish aspiratior~s. If it cannot 
hate, neither can it love, nor contrive, nor a t l j ~ s t ,  nor 
loolc to the future, nor think about "loftier iel~els" 
there, 

tion, they must use it 1)ecause thev feel it to  he Q help in 
, the understailding of the facts. \Vhen, for example, we 

are told that  flowers are constructed in a peculiar man- / ner li;n order that" the^ may catch the probosces of 
llloths or the healis of bees, and that  this adaptation again 
is necessary in order that  " these insects should carry 
the fertilizing pollell from flower to flower, nothing more 

I may he  immediately intended by the writer than that  all 

, 1 
this elaborate mechanism does as  a matter of fact attain 

~ --

I_" Genesis of Speclea." 
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this end, and that it may fitly be  described "a s  if" it had science, the very possibility of which depends upon an(! 
been arranged "in order that  " these things might hap- consists in the possibility of reducing all natural phe- 
pen. But this use of language is none the less an nomena within the terins of I~umnu ihougl~t ,  so that its 
acknowledgment of the truth that  the facts of Nature highest generalizations arc ,ll\r;a!.5 the most abstract  in- 
are best brought home and explained to the understand- tellectual concep~ions. Science is the systematic knowl.. 
ing by stating them in terms of the relation which they edge of relations. IJut tli:~? n.llicli pet-i:eives relations 
obviously bear to the familiar operations of our own must be itseli rtl:itc:l. : i l l  csp!;~i~atitilisconsist in 110th-
mind and spirit. ing else than in establishing the relation which some 

And this is the invariable result of all physical inquiry, order of external facts l~enrs  to sonic: col-responding or- 
In this sense Nature is essentialy anthropomorphic. Alan der of thought ; and it lollolvs from this truth, tha t  the  
sees his own mind reflected in it-his own, not in quail- highest esj~lanations of phenomenamust always be those 
tity but in quality-his own fundamental attributes of which establish such relations with the highest faculties 
intellect, and, to  a wonderful and mysterious degree, of our nature. Professor Tyndall, in another part of 
even his o ~ v n  methods of operation. his Belfast address, like many other writers of the present 

I t  is really curious and instructive to observe ho\v even day, goes the lellgth of saying that the great test of 
those who struggle llardest to avoid the language of an- physical truth is what Inay be called its " representa-
thropoInorphism i n  the interpretations of Nature are corn- bility,"-that is to say, the degree in which a giiren 
pelled to  make use of the  analogies of our o\\rn lllelltal 1)ilySical ~0llce[)tion Can, from the a l l a l ~ ~ i e ~  of experi- 
operations as the only possible exponents of \\,hat \\,e see. ence, be represented in thought. But if our power ot 
Let us look, for  at  the definition of Life girell llicturing a physical fact  clistinctly be indeed an indica- 
by Mr. Herbert Spencer. I t  is a very old endeavor to tion of a true physical analogy, how much more dis-
collstruct such definitions, and  not a very profitable : tinctly than any physical fact can we picture the charac- 
inasmuch as  Life is only ltno\\~n to us a s  itself, alld all at- teristic workings o f  our own mental constitution. Yet 
tempts to recluce it to other conceptions are gellerally these are the concel~tions \\~hich, \\re are toid, we are not 
mere playing empty ~ u tit is not witllout to cherish, because they are a~~throl~omorphic-or,  ir. 
instruction t o  observe that Mr. Spencer's laborious anal- other words, because of the very fact tha t  they are so 
ysis comes to this ; " Life is the colltinuous a c ~ j u s t l ~ e n t  familiar us, 2nd lllental representability soof to their is 
Internal relations to external relations." Bare, abstract, complete. 
and evasive of characteristic facts as  this formula is, it Some, incleetl, of our physical teachers, conscious oj 
does contain a t  least one tleiiilite idea as  to how Life this necessary ant1 involuntwy antllropoinorphism of 
comes to be. Life is an  "adjustment." This is a human thought ant1 speech, struggle hard to expel it blr 
purely anthropomorphic conception, conveying the idea inventing phrases which shall as far a s  possible avoid it. 
of that  kind of co-ordination between different powers or Rut it is well worthy of observation that, in exact pro- 
elements which is the result of constructive purpose. I portion as  these phrases do avoid it, they becqme in- 
have already pointed out in a former chapter :hat all competent to tlescribe fully the facts of science. For  es- 
combinations are not adjustn~ents.  Tl~e\vhol-  force ancl ample, take those mcipient changes in the substarice O C  
meaning of the \\lord co~isists in its reference toIinten- an  egg by which the organs of the future animal are 
tional arrangement. No combinatiou can properly be successively laid down-changes xvhich have all refer- 
called an  adjustnleut if it be purely acciclental. When,  ence to a purely purposive atlaptation of that  substallcc 
therefore, Life is represented a s  an adjustment, this is the to the future discharge of separate and special functions. 
rnental image which is reproduced; and in so far  as  it I have already referred2 to the fact tha t  these changes 
does reproduce this idea, and does consciously express it, are now commonly tlescribed 'as " differentiations," an  
the formula has at  least some intelligible meaniilg. If, abstract expression which simply means the esthblish- 
indeed, it has auy,plausibility or approach to truth at  all, lnellt of differences, ~vitllout any reference to the peculiar 
this is the element in it from which this plausibility is nature of those differences, or theirrelations to each other 
derived. and to the whole. But the inadecjuacy of this word to  

W e  inay take another case. Mr. Matthew Arnold has express the facts is surely obvious. T h e  Process of dis- 
illvented a new phrase for that  collception of a Di\>ine Be- solution alld decay are processes of differentiation as  
ing which alone, he thinks, can be justified by suc]l evi- much a s  the process of growth and adaptation to living 
dence as  we 1)ossess. And what is that 1)llrase ? a T h e  functions. Blood is differentiated just as  much when, 
Eternal, l1ot oursel\res, makes for righteousIless," upon being spilt upon the ground, it separates into its in- 
Surely wllatever ineaning there may ill this artifici31 and organic elements, as when, circulatillg in the vessels, it 
cumbrous phrase is entirely derived from its anthrol)o- bathes ant1 feecis the various tissues of the living body. 
morphism, An  agency which for " somethillg But these t\vO operations are ll0t 0111y different, but ab- 
--that something, too, being in the future, all(1 being also solutely ol~posite in kind, and there does not seem to be  
in itself an abstract, moral, and intellectual conce~,tion- much light in that philosophy 1\7hich insists 011 using the 
\\,hat can sucll an  agency be  c o l l c e i ~ e c ~  to b e ?  'i hlalting to describe thein both. 

0 

same formula of e s~~res s ion  It is 
for " an object of any liincl is a purely llumall image-an a phrase which eml~ties the facts, as  we cau see and l tno~v 
image, too, t[erived primarily not fronl the highest efforts them, of all that is sllecial in our knon~ledge of them. I t  
of h u m a n  Will, but from tllose lI,llich are represented in is l~ossible, 110 t l ~ u b t ,  bp this and other similar artifices of 
the exercises of the bodv, and the skill with \\-llich, ill language, so to deprive them-or at least to appear to 
athletic contentions, sollle distant goal 111aJ: be reachecl deprive theill-of their highest mental characters. More 
and \yon. Such is the attempt of a uery emlnelit Inall to foolish than the fabled ostrich, tve may try to s!~ut our eyes 
instruct us  hoLv we are to thinlr of God without seeing in against our own pet.ceptiolls, or refuse to register the111 in 
Him or ill His word anvtlliug analogous to our own our lailguage--resortillg, for the sake of eva~iorr, to some 
thought and work. juggleries of speech. '. Potential existence" is another of 

N~~ is it wonderful that this slloulcl fail, those l7ag~1e abstract collceptions which lllay be, a n d  is, 
we  consider what it is an attempt to do-to establisll an empfoyetl for a like 1)urPose. I t  may be al)lllie(I in&- 

cnl"lnately to a Illere slul1ll)ering force, or to an  unful- absolute between nIall Nature ; t o  set 
filled intention, or to an  ~lndeveloped mental faculty, or to M~~ as something above Nature,  and outsi(le of it ; alld 

yet to affirln that is Ilo other Being, alld no  otller an  elxborate preparation of foresight and design. If we 

~ And l desireto take refuge from the necessity of forining ally ~ ~ in a like Dosition, ~ if anvtllillg l 1 ~ ~ ~ ~ ~ ~ 
rei1de;this attempt m&e unreasonable, it i i u s t  Ke the 
urther attempt to reach this result through science-
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dlstinct conceptions, such phrases are eminently conve- 
nient for the purpose, whilst under cover of them we may 
cheat ourselves into the belief that n e  have got hold of 
some definite idea, and perhaps even of an  Important 
truth. 

~ 1 1who are puzzled and by the prevalent 
teaching on these high matters should subject the lan- 
guage in whlch it is conveyed to a careful, systematic, 
and close analysis. I t  will be found to fall within one or 
another of these three classes :-F~rst, there is the 
phraseology of those who, without any thought either of 
theological dogma or of Pllilosophical specula!ion, are, 
above all things, observers, and who describe the facts 
they see in whatever language appears most fully and , 
most naturally to convey what they see to others. T h e  
language of such Inen is what Mr. Darwin's language 
almost always is-eminently teleological and anthro-
pomorphic. Next, there 1s the language of  those who 
~ u r ~ o s e l ~  this con-shut out element of thought, and 
dcmn it a s  unscientific. The  language of this class is 
full of the vague abstract phrases to which I have re- 
ferred-" differentiation "-" molecular change "-" har-
n'ony with environment*" and others of a l ike  kind--
phrases which, in exact F ~ to ~ Pabstract , 
character, are evasive, and fall short of desclibing what 
is really seen. Lastly we have the language of those 
who habitually a sc r~be  to Matter the propirtles of Mind ; 
usingthis language not like 'Idm e t a ~ h o r l c a l l ~ ~  the 
Aristotelians whom they despise, but llterally-declaring 
'hat as we know I t*  must be as having 
been contained "potentially " in Matter ; and was once 
nothing but a cosmic vapor or a fiery cloud. Well may 
Professor Tyndall call upon us " ratllcally to change our 
notions of Matter," if this be a true view of i f ;  for In 
this view it becomes equivalent to "Nature In that 
largest and widest interpretation to which 1 referred a t  
the of the last that In  which 2:;;
is understood a s  the '<Sum of all Ex~stence." 
this P ~ ~ be ~true*~let us~ at ~least P ~ t o Y 
as  the type of all absurd~ty.  the old medizval explana- 
tions of material phenomena, which ascribe to them 
affections of the mind. If  Matter be so widened I n  

meaning as to be the mother and source of Mind, it /must be right and safe enough to see in It  those 
dispositions and phenomena which are nothing but its 
product in ourselves. 

T h e  truth is, that  this conception of Matter and of 
Nature, which is associated with vehement denunciations 
of anthropomorphism, is itself founded on nothing else I 
but anthropomolphism pushed to its very f a r thes~  limit, 1 
I t  is entirely derived from and founded on the fact that 
mind, as we see it in ourselves, is in this world inrepar- 1 
ably connected with a material organism, and 011 the 
further assumption that Mind is inconceivable or cannot 
be  inferred except in the same connection. This would 
be a very unsafe conclusion, even ~f the connection be- 
tween our bodies and our minds were of such a nature 
that we could not concelve the separation of the two. 
But so far is this from being the case, that, as Professor 
Tyndall most truly says, "i t  is a connection which we 
know only as an  inexpl~cable fact, and we try to soar in a 
vacuum when we seek to comprehend it." T h e  universal 
testimony of human speech-that sure record of the 
deepest metaphysical truths--prove that we cannot but 
think of the body and the mind as separate-of the mlnd 
as our proper selves, and of the body a s  indeed external 
to it. Let us never forget that Llfe, as we know it here 
below, is the antecedent or the cause of organization, and 
not its product ; that  the peculiar combinations of matter 
which are the homes and abodes of Life are prepared and 
shaped under the control and guidance of that Inysterlous 
power which we know as vitality; and that no discovery 
of science has ever been able to reduce it to a lower level, 
or to identify it with any purely material force. And ,  

lastly, u e must remember, that even if it be true that  Life 
and Mind have some inseparable connection w ~ t h  the 
forces which are known to us as material, this would not 
make the supreme agencies in Nature, or  Nature a s  a 
whole, less an~hropomorphic, but greatly more ; so that it 
would, ~f possible, be  even more unreasonable than it is 
"ow to condemn man when he sees in Nature a Mind 
having real analogies with his own. 

And now what is the result of this argument-l~hat i s  
its scope and bearing? Truly it is a very wide scope in- 
deed--nothingless than this : that nothing ~n ph~losophy, 
in theology, in belief, can be  reasonably rejected or con- 
demned on the sole ground that it is anthropomorphic. 
Tha t  is to say, no adverse presumption can arise against 
any concept~on, or any idea, or any doctrine on the mere 
ground that it rests on the analogles of human thought. 
This is aposition-purely negative and defens~ve though it 
be-from w h ~ c hwe cannot be dislodged, and which holds 
under its destructive fire a thousand different avenues of 
attack. 

But this is not  all. Another result of the same argu-
ment is to establish a presumption the other way. All 
the analogies of human thought are in themselves anal- ~ ~ ~ ~ ~ ~ ogics of Nature, and in proportion as they are built up or 
are perceived by Mind in its higher attributes and work, 
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been supposed, he is the only Being whose look is up- 
w a r d s - ~ a n  is a part of Nature, and no  art,fic,al defini- 
tlon: can separate him from it. And yet another sen:e 
it is true that Man is above Nature-outside of it ; and 
in this aspect he is the very type and image of the 
,,Supernatural.fl The instinct which sees this image in 
h i m  a true instinct, and the  consequent desire of 
atheistic philosophV to banish anthropomorphism from 

conceptions is dictated by an obvious logical necessi- 
t y  But in this necess~ty the system IS self-condemned. 
Every advance of science is a new testimcny to the 
supremacy of Mind, and t o  the correspelldence between the 
mind of and the mind which is supreme in Pl'ature. 
Nor yet will it be possible, in the face of science, to re-
vive that Nature-worship which breathes in so many of 
the old religions of F~~ in exalting ~ ~ ~ d , 
science is ever making plainer and plainer the inferior 
position of the purely physical aspects of ~ ~ ~ 
vague character of what we know as  Matter and material 
force. Has  not science, for example, even in these last 
few years, rendered forever impossible one of the oldest 
and most natural of the idolatries of the world? I t  has 
disclosed to us the physical constitution of the Sun-that 
great heavenly body which IS one of the chief proximate
causes of all that we see and enjoy on earth, and which 
has seemed most naturally the very image of the God- 
head to millions of the human race. W e  now know the 
sun to be simply a very large globe of solid and of gas- 
eous matter, In as ta te  of fierce and flaming incandesc- 
ence. No man can worship a ball of fire, however big; 
nor can he  feel grateful to ~ t ,  nor love it, nor 
adore it, even though its beams be to him the very light 
of life. Neither in it nor in the mere physical forces of 
which it is the centre, can we see anything approaching to  
the rank and dignity of even the humblest human heart. 
"What know we greater than the soul ?" I t  is only when 
we come to think of the co-ordination and adjustment of 
these physical forces as part of the  mechanism of the 
heavens-it is only, in short, when we recognize the 
mental-that is, the anthropomorphic-element, that the  
Universe becomes glorious and intelligible, a s  indeed a 
Cosmos; a system of order and beauty adapted to the 
various ends which we see actually attained, and to a 
thousand others which w: can only guess. No phil-
osophy can be true which allows that we see in Nature 
the most Intimate relations with our intellectual concep- 
tlons of Space and Tlme and Force, but denies that we 
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can ever see any similar relation with our conceptions of 
purpose and design, or with those still higher concep- 
tions which are embodied in our sense of justice and in 
our love of righteousness, and in our adm~rat ion  of the 
" qual~ty  cf mercy." These elemcnts in the mind of 
Man are not less celtain than others to have some cor-
relative in the Mind which rules in Nature. Assuretlly, 
in the supreme government of the Universe these are 
not less likely than other parts of our mental constitu-
tion to have some part of the natural syslem related to 
them-so related that  the knowledge of it shall he  a t  
once their interpretation and fulfillment. Neither b ~ u t e  
matter nor inanimate force can supply either the one or 
the other. If there be one truth more certain than an- 
other, one conclusion more securely founded than an-
other, not on reason only, but on every cther fxculty of 
our nature, tt is this-that there is nothtng but mind that 
we can respect ; nothing but heart that we can love ; 
nothing but a perfect combination of the two that  we 
can adore. 

~~d yet it canno t  be denied that among the many ' 
difficulties and the many mysteries by  which we are sur- 
rounded, perhaps the greatest of all difficulties anti the 
deepest of  all mysteries concerns the limits withill ahich 
we can, and beyond which we cannot, tha t  we 
bear the image of ~i~ who is the source of l ife,  1t 
seems as if on either side our thoughts are in danger of 
doing some affront to the Majesty o f  lleavell-on !Ile one 
hand, if we suppose the Creator to have made U S  with 
an intense desire to know Him, but yet (lestitute of  any 
faculties capable of forming even the faintest conception 
of ~i~ nature ; on the other hand, i f  we  suppose that 
creatures such as  (only too well) we know ourse:ves to 
be, can image the High and the Holy onewllo inhabi- 
teth Eternity. Both these aspects of the truth are viv-
idly represented in the language of those who " a t  sun-
dry times and in divers mannersv have spoken most pow- 
e r f u l l y  to the world upon Divine tllings, On  the one 
hand we have such strong but  as these 
which represent the Almighty as  -walking l n  the gar- ' 

den In the cool of the (lay," or as sDeakinF t~ !Ile Tewisll 
lawgiver " face to face, a s  a man spkakethuto his tAent1 ;" 
on the other hand we have the soletnn and emphatic 
declaration of St.  John that " no man hath seen 
God at  any time." In the sublime poetry of Job we 
have at  once the most touching and almost despairing 
complaints of the inaccessibility antl inscrutabil~ty of 
God, ant1 also the most absolute confitlence in such a 
knowlet?ge of His character as  to support and justify 
unbounded trust. In the Psalms we h.tve these ivords 
addressed to the wicked as  conveying the most severe 
rebuke, " Thou thoughtest that I was altogether such 
an one as  thyself." 

And ~ e r h a ~ s  this word " a l t o ~ e t h e r "  indicates better 1 
than a i y  oth'er the true re con cilia ti or^ of apparent con-
tradictions. In the far higher light which Christianity 
claims to have thrown on the relations of Man to Gotl, 
the  same solution is in clearer terms presented to us. 
" Knowing in part and prophesying in part," Seeing 
through a glass darkly," and many other forms of txpres- 
sion, imply a t  once the real~ty and yet partial character 
O F  the truths w h ~ c h  on these high matters our faculties 
enable us  to attaln. And thls idea is not only cons~st tn t ,  
but is inseparably connected wlth that sense of limitation 
which we-have already seen to he one of the most re-
markable and significant facts connected with our mental 
constitution. There is not one of the higher powers of 
our mind in resDect of which we do not feel that " w e  are 
tied and boundby  the weight of our ~nfirrnlt~es." There-
fore we can have no difficulty In concetvtng all our own ' 
powers exalted to an  Indefinite degree. And thus ~t IS 

that  al thaugh all goodness, and power, and knowledge, 
must, in respect to quality, be  conceived of a s  we know 
them in ourselves, it does not follow that  they can only 

be conceived of according to the measures which we'ouf, 
selves supply. 

These consirlerations show,--first, that  the human 
mind is the highest createtl thing of which w e  have any 
knowletlge, its conceptions of what is greatest in the 
highest tlegree must be fountled cn  w t a t  it knows to be 
the greatest ant1 highest in h3mcelf; and, secondly, tha t  
we have no difficulty in ur.tlerstantlirg h o y  this image 
cf the Highest, may, and murt  be, fa~nt-without belng 
at  all unreal or untrue. 

There are, moreover, as  we  hgve seen, some remarka- 
ble features connectetl with our consciousne~s of lirrita- 
tlon pointing to the conciusion that we have faculties 
enabling us to recognize ce r~a in  truths when they are  
presented to us, which we coultl r.ever have tliscorered for 
ourselves. The  sense of mystei.y which is sometimes so 
oppressive to us, and which is never more cppressivethan 
when we try to fathom and untlerstand some of thecom- 
monest questions affecting our cwn ltfe ant1 yature, sug, 
ges!s and confirn~s this representation of the facts. For  
this sense of oppression can only arise from some organs 
of tnental vis~on watching for a l ~ g h t  which they have 
been forlnetl to see, but from which our own investiga-
tions cannot lift the vtil. If that veil is to be lifted at  all, 
the evidence is that  it must be lifted for us. Physical 
science does not even tent1 to solve any one of the ulti- 
mate questions ~ h i c h  it cor,cerns us  most to know, ant1 
which It interests U S  most to ask. It is according 10 the 
a1121cgy and course of Nature that to these questions 
the1.e sho~l ld  be some answering voice, ant1 that  tt shoult\ 
tell us  lhings such as  we are able in some measure to 
understantl. Ncr ought it to be a th'ing iticretlible to us  
-0' even tlifficult to  believe-that the system disclosetl 
S ~ O U ~ C ~  ser.se anthropomorphic-that is to say,be in a 
thdt i t  shoultl bear some very near relation to our.  own 
f0'ms of thought-to roul,our own faculties of m~r~d , . an t l  
and spirit. E'or all we do know, ant1 all the processes 
of th0~lght  by which l t n ~ ~ l e t l g eis actluirttl, involve and 
itnply the truth that our nlintl is indeetl matle in some 
""1 Sense in the image of the Creator, although intellec- 
tually its powers are very limited, and m0lally its condi: 
tion is very low. 

In this last element of corsciousness, however-not.the 
limitation of our intellectual powers, but the unworthiness 
of our moral character-we come upon a fact diffrring 
from any other which we have h~tl:erto consitlered. It is 
not so easy to assign to it any consistent place in the 
unities of Nature. Wha t  it is and \\hat it appears to in- 
tl~cate, must form the subject of another chapter. 

PROGRESS OF B O T A S I C A L  SCIENCE 1N T H E  
U N I T E D  S T A T E S .  

BY J .  C.  AHTIIUII .  

T h e  skrtch by Professgr Bessey in the 1)ccember 
Nnluralisl of the work in Botany done in this country 
during 1879 is very interest~ng, antl offers an opportunity 
of colnl ,arin~ the 1,resent starus of the Science in Amer- . - .  
ica with its prdgress elsewhere. T h e  article s h o ~ s  
which departmeilts have heen m3st cultivated, and indi- 
cdt s to  some extent the thoroughness and value of the 
observations and researches. T h e  ~r incival  activitv was 
manifested iu Llescriptive and Systematic Botany, and 
that  largely among Phanerogan~s  and Ferns. Such ex- 
amples as  Mr. Watson's " Iievision of North Alne~ican 
L~haceae" ant1 Dr. Gray's "Botanical Coiitrlbutions " 
are of the h1ghe5t scientlhc v a l u ~ .  Thes: are accom-
panted by othels w h ~ c h  a l e  llttle, 11 a t  all, ~nfeplor. 
Large and elegant w ~ t k s  lthe Eaton's ' $Fe rns  of North 
America," Mezhsn's " Nattve Flo\ \ t r s  ;nd Ferns of t h t  
Unlted States, Goodale's " Wlld Flowers of America,' 


