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T H E  NEW COMET.  

T h e  great comet which has so suddenly flashed into 
our Northerii sky is one of the most brilliant cotnets 
that has appeared for many years. I t  has a large and 
very stellar like nucleus which is surrounded with en- 
velopes, very n ~ u c h  like those of the Donati conlet of 
1858, which was described so well by Professor 
George P. Bond of the Rarvard College Observatory. 
T h e  dense nuclei of such conlets give one the idea of 
a mass and quantity of matter quite different from 
the ordinary telescopic comets, through which the 
faintest stars can be seen. T h e  tail of the present 
comet is now about twelve or fifteen degrees in 
length, and altogether this comet presents a very 
beautiful spectacle at  three o'clock in the northeastern 
morning sky. T h e  nlotion of the comet is three or 
four degrees toward the north, and it will soou reach 
a position where it will be visible during the entire 
night in the greater part of the United States. 

T h e  first duty of the astrononlers will be  of course 
to  get observations of its positions and to compute 
the orbit of the comet. Since for this purpose obser- 
vations on three days are sufficient, we shall soon have 
a certain knowledge of its motion. T h e  knowledge 
of the orbit will decide the question whether this is the 
large comet whose discovery was telegraphed to 
Europe from Buenos Ayres by Dr. B. A. Gould, on 
June. st, and also whether it is identical with the 
great conlet of 1807. T h e  obs~r\rations of the conlet 
of 1807 were discussed in a very complete manner 
by Bessel who found its periodic time to be between 
1400 and 1900 years, and it will he  a curious fact if 
the true period proves to  be only seventy four years. 

This great conlet also presents a good opportunity 
for tile spectroscopists to examine its c h e ~ ~ ~ i c a l  nature, 
and a rare occasion for the study of the physical con- 
stitution of comets. No doubt these questions will 

be well attended to by the astronomers and students 
of our country. 

T h e  question of the formation of a comet's tail, and 
how the particles of matter are driven out from the 
nucleus in the direction opposite the sun has not yet 
been answered in a satisfactory manner, and all the 
facts that can be gathered from observations of this 
coinet will be extremely valuable. I n  his discussion 
of the physical constitution of Halley's comet in its 
appearance of r 835 Bessel found that a repulsive 
force fro111 the sun was very decidedly shown by the 
observations of the tail. Similar results were reached 
by Professor Pierce of Harvard College, Professor 
Norton of Yale College and by Dr. Pope in their dis- 
cussion of the Donati comet of 1858. This is an in- 
teresting question and it may have an intimate relation 
with the theory of a resisting medium in space which 
has been indicated by the motion of Encke's comet. 

We learn that unfortunately the weather at  Wash- 
ington has been unfavorable for several days past;  
but from the numerous good telescopes scattered over 
the country, we doubt not that good observations of 
this interesting comet will be gathered. 

THE 	ADDRESS O F  THE P R E S I D E N T  O F  T H E  

ROYAL MICROSCOPICAL SOCIETY. 

(Concluded from page 297.)  

One may transport oneself in imagination into infinite 
space, amid the never-ceasing vibrations visible and in- 
v~sible-" The lucid interspace of world and world, where 
never creeps a cloud, or moves a wind," and may per- 
haps all but see combined in one mental image, as they 
ever course through space, suns and worlds and systems. 
And although at first the mind is almost lost in the con- 
templation of the infinite physical vastness presented it, 
it is nevertheless able to seize in some degree a more 
than shadowy conception of the exactness and regularity 
of the eternal movements, and to recognize the never-ceas- 
ing operation in the material universe of inflexible, un- 
changing law. 

But he who in imagination can succeed in mentally 
placing himself amid the atoms in the interatomic spaces 
of a living particle, will be in the very heart as it were of 
an infinity of a very different order-infinite movement 
and change affecting infinitely minute particles, so very 
near to one another that the matter ot one may as it 
were run into that of the other, and the masses divide 
and subdivide again. Of all this movement and change 
of particles how very little of what occurs in a poriion of 
matter not msre than the on. hundred-thousandth of an 
inch in diameter can be comprised in one mental image? 
But beyond all this there is the power of prospective 
change, acting through years it may be, which is sonie- 
how associated with the minute particles of living mat-
ter, as well as many complex phenomena of which the 
mind cannot take cognizance as a whole, but must 
consider, as it were, one by one in several successive 
pictures. 

Could we peer into the very substance of the living 
particle itself as it was increasing in size and commu- 
nicating to non-living matter its wonderful properties, 
what should we see? What is it that happen; at the 
moment when a little complex organic matter dissolved 
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in water passes from the 11011-living to the living s t a t e?  
Should we see atoms being arranged and e i i te r~ng into 
new coinbinations according to some physical properties 
inherent in the very matter-atoms combining accortling 
to their cl!emical afhnities; or shoultl we see the com-
plex cliemical cornpounds of the pabuluin being cllangecl, 
their elements being somehow torn asuntler from their 
cornbinations, or rather quietly separating from one an- 
other in obedience to some force or power of which we 
cannot form any accurate conception ? The most extra- 
ordinary active atomic mol-e~nents rnust be taking place, 
and in the quietest possible manner. Certainly the 
phenomena ~ v l ~ i c hacconlpany ordinary chemical deconi- 
positions in non-living inatter do not occur. No two 
things in this world can be more dissi~nilar than man's 
chen~ical  laboratory antl nature's laboratory in this living 
matter. Tha t  the formation of the germ is to be ac-
counted for by the operation of the ordinary forces of 
matter is one of the most absurd of absurd propositions ; 
but that  the idea of such an  origin should still be  en-
tertained and taught by a physicist or chemist is unac- 
countable. 

There are no actions in non-living matter with which 
the actions of living matter can with any degree of fair 
ness or accuracy be compared. No argument in essential 
particulars can be pointed out which would justify the 
use of the word "analogy " without doing violence to 
truth and cheating the reason. T o  maintain the identity 
of the v ~ t a l  and ~norganicforces on the ground of some 
fancied analogy between vital action and crystallization 
is most wrong and willfully misleading, for the fallacy has 
been many tinies exposed and exploded. Been a crystal 
and living matter there is not tlie slightest analogy, for 
the one can be  destroyed and caused to re-form a s  many 
times as  we like, while the living ~ n a t t e r  cannot br: even 
dissolved. In t h e  attempt to d i~solve  it, it dies, and can- 
not be  reproduced. 

It is obvious that  before particles of living matter pass 
from the living into the formed state their com!~onent 
atoms, or groups of them, must somehow be made to 
take up a definite position with respect to one another. 
Such changes of place a s  must occur can only be brought 
about by some peculiar force, property, or po\ver, the ac- 
tion of which is temporary. Seeing that the changesin ques- 
tion can take place only while inatter is in the temporary 
living state-this matter having been detached from mat- 
ter in the same living condition-the force or po\r7er in 
question must be  of an  exceptional nature, and of an 
order different from that to which the ordinary forces or 
powers of non-living matter belong. This wonderful 
living power which is postulated causes the atoms or the 
particles of the matter to take up certain positions favor- 
able to their combination in a certain definite manner. 
T h u s  certain substances are  formed which have a pecu- 
liar chemical composition, and in certain cases special 
properties and endowments not possessed by substances 
that  can be  formed in any other way. I t  seems to me  it 
~vould  be as  unreasonable to maintain that  the bricks, or 
rather the clay of which they are made, or the silica and 
alumina of the clay, or the properties of the elements 
entering into the composition of these substances, design, 
fashion ant1 build the house, a s  to assert that  the forma- 
tion of living things is due to the physical properties of'the 
materials of which their bodies are composed. X7ital 
powerimpresses as  it were its seal upon the matter-upon 
the  structures of the living organism-and ought surely 
therefore to be considered as  above and supetior to the 
mere stuff that it moulds. Vitality, or vital power, forces, 
bends, arranges, and fashions just as  man himselt 
moulds and fashions the clay he works with, only silently, 
invisibly, more perfectly, and in a definite and pre-
arranged manner, antl without mind or will or ingenuity, 
or instruments or organs, 

Judging from the facts, is it not indeed more probable 
that the ordinary properties, the attractions, the affinities 

of mere matter are in suspension rather than in action, 
while the matter continues to be in the living s ta te?  
Wlien these properties and affinities colne into play, do 
I\-e not get  froin tlie matter that was alive albuminous 
matters, fat and other things, of known properties and 
definite coniposition ? But neither these nor any definite 
coinpounds existed -\\he11 the matter was living. They 
came into beingat the moment of its death. Tile itlea of 
these substances existing in the living matter is inaclmis- 
sible, for i f  they were there, some of them could be deni- 
onstrated. Such a substance as fattv matter cannot, of 
course, esist in tlie living state ; fat cannot grow and form 
fat out of materials which contain the elemelits of the 
substance in tlifferent states of co~nbination, miy Inore 
than granite can. If it be conceded that  during the living 
state the ordinary properties and affinities of the matter 
are suspended, i t  will be admitted that  none of the ordi- 
nary properties of material particles can be reasonably 
credited with the ability to  interfere with the exercise of 
affinities ; and therefore it seems reasonable to conclude 
that some totally d~ffrrent power, v&b'ty or vztnZ$oiuer 
(which same, unlike the ordinary properties of the matter, 
is lost or ceases to act when living matter dies), is the true 
cause of the exceptional state in w h ~ c h  the material par- 
ticles are held w h ~ l e  the matter remains living. 

But thought may take us yet further. Gradually pass- 
ing inwards torvards the centre, through vast concentric 
layers of particles, we arrive a t  last In imagination near 
the centre of a particle far too minute to be visible, 
where the atoms of lifeless lnatter first live. As to the  
actual nature of this wonderful change which occurs, we 
are, and from a purely physical point of view must remain, 
in darkness. For  it is certain that  the new temporary living 
state is absolutely district from the non-liv~ng state in 
\vhicli the matter existed but an instant before. Before 
long tliis will, I doubt not, be generally admitted by those 
acquainted with the facts and not biassed by previous 
confessions or beliefs. 

I t  is invariably in living matter devoid of structure and 
form, that all those wonderful actions of surpassing in- 
terest which result in the development of form the most 
striking and structure the  most elaborate, are carried on. 
Forces or powers, but of a non-material order, trans- 
mitted through succeeding particles of the same kind, and 
co;ltinuously operating, it may be upon vast quantities of 
matter, through centuries or centuries of centuries (mil- 
lions on millions of years"), are the activities by which 
the  re.arrangement of the elements under certain fixed 
conditions which eventuate in definite and predetermined 
form, structure, and composition, is brought about. T h e  
changes, conversions, formations in question, at  present 
invisible and undemonstrable, require considerable time 
for their completion. Compared with the 1:isible phe-
nomena which succeed them, and which inay be watched, 
described and delineated by us, they are slow indeed. 
During days, weeks and months, in darkness and in si- 
lence, arrangements and re-arrangements of the most 
complex character incessantly antl quietly proceed, as we 
say, in obed~ence to Inzvs (though we do not k n o a ) ,  ere 
the first visible traces of the new being can be discerned 
by the most careful investigation. 

Remember tha t  the changes in question affect a mere 
modicum of matter, 4grain, nay, the  hundretlth, the 
thousandth part of a graln, and far less than tliis may at  
one time constitute the material substance from which 
springs a tree that  in its maturity will comprise tons of 
matter, every grain of which xvill be stamped n-it11 indiv- 
iduality. I s  it not, then, most strange that in these days 
which surpass all previous time in the passion exhibited 
by men to see into the nature of things, that attention 
should be so much absorbed in considerations relating to 
the mere matter of which a living thing is made, while 
the study of the forces and powers which have effected 
the forming and shaping of the material substance is not 
only almost wholly neglected, but positively discouraged ? 
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And yet these forces or powers fashion the germ ant1 
cause it to be like its predecessors, or modify its charac- 
ter and cause it to give rise to  forms perhaps not before 
attained. 147th what shall these forces of the living 
world, operating so lnarvellously upon infinitesimal par- 
ticles of matter, be compared ? T h e  changes have been 
likened to those which take place in the fornlation of crys- 
tals, which can be dissolved and caused to re-form as  
often as  we choose; to the aggregation of particles of 
lifeless matter which can be made to separate or aggre-
gate as  we will ; to machines n.hich are made by us in 
separate pieces and afterwards put together ; and to inany 
other things between which and living particles there is 
not the faintest resemblance or the slightest analogy. 
Uninquiring, unthinking persons have been, ant1 are a t  
this time, misled by crude and false comparisons, and 
deceived by forced and fancied analogies. T h e  coarse 
materialism of our day ought long ago to have been dis- 
missed with scorn a s  unworthy of the  age in which \ve 
live, and of the acceptance of any one who would not 
disgrace himself by helping to force thought back again 
to the point it had reached more than two thousand years 
ago. 

No one acquainted with the facts of vital change can 
doubt that  phenomena of the same order as  those in op- 
eration to-day attended the development of primeval 
forms of life. For  not onlydo we meet with living matter 
producing the same structures as  existed during early 
periods, but it is probable that some of the living things 
now growing alld multiplying are identical with some 
that  existed in the very dawn of life-history. Unbroken 
contzitz~z;iy, de sce~~ t ,  operation through the de?-ivntz'oa, in 
ages without change in power or property, or alteration 
in form or conlposltion ; ~e$.petz'ttbitwithout gain or exalt- 
ation ;coisti~tz~ous degradation or improx-e- desceut w~thou t  
ment ; monotonous succession without progression or 
advancing ex-olution, Ne\~ertheIess, we are expected to 
accept the dictum that amid these myriads of myriads of 
similar organisms, here and there one more fortunate or 
more gifted than the rest-we are not told why, when, or 
how-became endo\vetl with the marvellous power of 
endless modification. W e  are asked to believe that  rigid 
laws unitormly operating with the same consequences, for 
ages, suddenly changed, and that long-imposed uniform- 
ity ga\-e place to capability of differentiation. But if we 
try to realize what, according to the terms of the hppoth- 
esis nlust have happened in the living matter, into what 
a sea of fantastic co~ljecture do we plunge ! T h e  new or 
modified powers must have origiuatecl in or emanated 
from particles in the very centre of minute living spher- 
ules. When we consider the minuteness and insignifi- 
cance as  far a s  the mere matter is concerned, of the living 
particles we are referring to, many will, I thinli, be in- 
clined to admit that  it is a t  least a s  probable that  new 
forms of living matter of this infinitesimal minuteness 
originated anew, as  that forces which had been in opera- 
tion for ages, uncler inexorable unchanging laws, were 
entirely and suddenly changed or removed, and replaced 
or supplemented by additional and very different forces 
obeying very tliffcrent laws. 

Moreover, as  no direct or positive evidence of a reliable 
character has l e t  been obtained in favor of the direct 
conversion of aon-living matter of any kind into a living 
form, while there is nothing to indicate that  the passage 
from the non-living to the k i n g  was effected by gradual 
change, as  has been suggested by some, it is as reasona- 
ble to assume that several i~lfinitesimal life-forms with 
very different powers of de\-elopment sprang at  once into 
life, though the ultimate for111 to be assumed was post- 
poned for ages, as that one single living form only was 
so formed with the power both of endless monotonous 
repetition, as well as of infinite and never-ceasing capac- 
ity of variation and change, one or other of these oppo- 
site attributes being accidentally exercised or capriciously 
falten advantage of by such of the descendants a s  were 

assured that they were above all the most fitted to sur- 
vive. 

Doctrines of evolution are, no doubt, an  advance upon 
the direct mechanical formation of fully formed organ-
isms hypothesis ; but although some evolutionists have 
so expressed themselves as  to lead us to  infer that  an 
idea so absured a s  the above had been entertained, it 
need scarcely h e  said the inference is their ow11 and 
totally unfountlecl, suggested by thenselves for the satis- 
faction of ridiculing it and exposing its inferiority to their 
own hypothesis. No doctrine of evolution yet put for- 
ward seems to afford any help to those who are familiar 
with the characters of the living matter of different or-
ganisms, as  far as  these can be elucidated by any means 
a t  present known. E17olutionists generally (lo not take 
cognizance of the difficulties which are so patent to 
lnicroscopical observers. Some of them have hardly 
condescended to notice the living matter, out of which 
and by which all the forms of life they profess to account 
for are developed. It is true that  it has been suggested 
that there are structural differences in the apparently 
similar manner, which structural differences result in the 
production of such dissilliilar beings ; but speculations 
concerning hypothetical structure are as  futile as those 
which deal with the hypothetical form and properties of 
the hypothetical inhabitants of Jupiter. 

All living matter is, I repeat, structureless, and it is to 
the power rather than to the mere matter we must loolc 
for the espla~iation of the lnarvellous differences in the 
beings evolved by different kinds. T h e  similarity of 
various embryos of different animals has often been al-
luded to, and it has been said, for example, that a t  a cer- 
tain period of development the embryo of man could not 
be distinguished from that of a dog. Tha t  there is a gen- 
eral rough resemblance is perfectly true, but, on the 
other hand, any one who examined the minute structure 
of corresponding tissues and organs, would not find the  
l~keness so great as is supposed, while he would be 
struck with a great number of points of difference. Not 
one structure could be found in any part of one embryo 
which did not exhibit peculiarities by which it could be 
distinguished. I t  would, therefore, scientifically be more 
correct to say that the embryos were ?tot l ike o?Le another, 
than that they weye like. But any argument based upon 
the likeness, it' it existed, would not help the ex-olutionist, 
inasmuch a s  the '. likeness " is far greater a t  an  earlier 
stage of existence, before any form or structure whatever 
has appeared. Every living form comes from an equally 
structureless material, and the forms near one another 
in the scale are  not more like one another than they are 
like forms far above or far below them. If, for example, 
the evolutionist would examine embryonic living matter 
at  a very early period of development, he woultl discover 
not only that  nlan and dog were not to be distinguished, 
but that  not one form of li\-ing matter could be distin-
guished from any other form In nature ;  nay, the living 
matter n-l~ich might become dog or man could not be 
identified by any means a t  our d~sposal ,or distinguished 
from that which belonged to a m e b a  or plant, and yet it 
is put forward a s  a discox-ery of recent date that  certain 
properties maniftsted by the tissues of animals also 
characterize some of those plants. 

But after all, the assunled likeness is but a likeness in 
certain general points, and those who wish 11s to draw 
certain conclusions from their statements, ought to be 
asked to point out how it is that every cell, every issue of 
the embryos they regard a s  being alike or identical, 
exhibits peculiarities and individual characteristics of its 
own as  regards elementary arrangement, rapidity of 
formation, rate of gron~th ,  duration of existence, ant1 a 
number of other points. Again, the statements about 
the changes occurring during de\-elopment in the lower 
animals being representetl by identical changes occuring 
during the earlier periods of development in the higher, 
are correct only when taken in a \-ery rough and general 
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way. Such phenomena, it is aid, show unity of plan, shoulcl be restricted to the living world or extended to the 
and favor the 1;ypothesis of the descent of jelly-fishes universe-though it must be obvious to any one n l io  con- 
from sponges, and of man from apes. No dcubt they do I siders the question that the evolution of a living form and 
if the mind is already prepared to receive such ideas, the evolution of tlie matter of a stone are as  far removed 
Thcse,  however, who really study the  operaticns of na- I from one another as are the question of the naiure ant1 
ture in her inner recesses where acd while sheis  a t  work, , scope of Infinite Power ant1 the nature and properties of 
will certainly often find where identity is affirmed, diver- a gas or a metal. 
sity really exists. Rough general resemblances can no , Herbert Spencer has defined his " e~,olution" to be a 
doubt be pointed out, and be made much of, by those change from an inclefinice incoherent homog-eneity to a de- 
who do not look too closely or intently; but those who finite coherent heterogeneity, through differentiations and 
examine minutely and patiently will find that  111 very , integrations. But is not. ever\: one of tliese polysyllabic 
many cases the general resemblances will be outnum- , ~vortls as  elastic as the ~vord  the meaning of which they 
bered and outweighed by specific irreconcilable cl~ffer- are to explain ? Every assertion made is wantingin proof, 
ences and individual peculiarities. ant1 most of the ~vords  may he usetl in totally different 

If then we examine living matter in that  early period 1 and even in opposite senses. 
of development ere any structural peculiarities whatever Any one who 1-entures to espress a tloubt concerning 
have been manifested, we shall be face to face with the ! the absolute correctness of the assemblage of vague and 
problem of life. For  it is at  this time, when the matter even contl-adictory conjectures comprisetl in any hypothe- 
is without form, that  the dispositions of the mateiial sis of evolution, is in danger of being abused ant1 called 
particles, which at  length result in the development of names. Hemay  be denounced to the nrorld as  a con-
form, are made. Preparation is made for the division of temptible person \vho has made a vile and abusive attack 
the mass of the living matter into several portiocs, and upoil some infallible authority \vho affirms himself to be 
for the orderly disposition of these in respect to one , the real discoverer of all the secrets of all the nlolecular 
another, a s  well as  In respect of the new masses which machinery of creation. IITe now live under the most 
a t  some future time are  to  be detached from them. ridiculous of all forms of tlespotisrn. It has been said 
Throughout the whole period of the life of many organ- that we must accept such and such views or be debarred 
isms, similar wonderful changes are continually taking from accepting anything! But is it possible for any till- 
place, a t  least as  respects the living matter of certain biassed person to accept implicitly doubts, vague sugges- 
parts and organs ; but we have no means of distinguish- tions of what may be, or can be, or might be-specula- 
ing the living matter which continues monotollously re- tions, hypotheses, conjectures concerning things that lived 
peating similar changes,from living matter which divides under conditions ivhich are in great part ollly conjectural? 
and subdivider into masses, which in turn gives rise to Probably no liring,person accepts as it stailds ( I h e  Origin 
successive generations of living particles, which may of Species,'and it is doubtful whether the first chapter, or 
differ from one another arid from all that have gone be- even the first sentence of the first chapter, \vould hold its 
f ~ r e ,  in 9oiver. 1 grountl \vithout considerable alteration and clualification 

As  far as  I am aware, no form of the doctrine of evolu- if subject to searching critical examination. 
tion yet enunciated takes into account the phenomena of , T h e  facts ltnonn to microscopical observers in connec-
tlie living matter in which and by which all the changes I tion with the act of living of the smallest particle of the 
recognized and professed to be explained are carried on. simplest forms of livingmatter are no more to be accounted 
And vet it is only by these actions in living matter that , for by any of the extravagant crotchets lately atlvancetl as 
evolution can be made to appear a plausible hypothesis. ! explanations of the facts, than are the general broad phen- 
Only by carrying out very careful investigations on this ' omena of nature which are under the observation of all. 
formless, structureless living matter can \ve reasonably Evolution is a ~vholly satisfactory esplanatlon only to 
hope to obtain anything approaching an accurate con- those whose ~n inds  have been trained to subn~ission to 
ception of the rvonderfal x.orl.ing of real living nature. i t  1 evolutional authority, and ivho have brought then,selves 
seems to me that the "nature " of the evolutionist is but to regard things as they have been told they ought to re- 
a fanciful and highly coloretl picture in ~vhich ideas sug- gard them, insteatl of venturing to use their senses, ant1 
gested by investigations in stockyartls and shambles are reasoningt on the facts presented to their observation- 
clepictetl, with the addition of the horrible scenes assumed ' and intleetl see for themselves nrith their o\vn eyes instead 
by a vivid imagination to be enacted in the supposed ever- i of accepting, without ever seeing, what they are toltl has 
lasting fight for existence and scramble for mastery, in been seen by eyes which are supposed to be specially 
which conquerors are always being conquered by creatures piivileged to see. 
just a shade more fitted to survive than themselves. Here As evidence of the ncnsense often advanced in favor 
is creation by destruction in a never-ceasing scramble go- of some form of evolution, let me quote a few sentences 
ing on for millions on millions of years, in which the only from an article on " Butterfly psycho log)^," pubiishecl in 
thing certain seems to be that the greatest misery is as- the St. Janzes's Gazelle. Like most advocates of evolu- 
sured to the greatest number ; life succeeding life, without tion, the writer has the ltnack of telling his story in such 
good or reason or joy or hope ; peaceful nature acontinual a pleasant way a s  to make people imagine that  he is ex- 
massacre of experimental forms to be lnassacred in their : plairiing the nature and cause of things he  describes, 
turn, ant1 these by more ; a constant struggle to survive, 1 ~vhi le  in truth he is doing nothing of the ltind. He ex-
in which success is rewarded by extermination. T h e  plains ncthing at  all, but merely announces astounding 
"nature " of evolutionists is a very strange nature indeed, assumptious based up011 conjectures of his own, or of 
in which oppression, destruction, and tgranny seem to be 1 others. 
the chief agents in creation and formation, development " I n  early life the future butterfly emerges from the egg 
and advancement. 1 a s  a caterpillar. A t  once his many lcgs begin to move, 

But besides the evolution of living forms and of the dif- and the caterpillar moves forward by their motion. But 
ferent organs, we are to believe in an  evolution of matter. the mechanism which set them moving was  the nervous 
an evolution of worlds, of suns, of systems. Religion, system, with its ganglia working the separatelegs of each 
law, and justice, art, science, and even thought areal1 pro- ' segment. This  movement is probably quite as  automa- 
ducts of this universal, never-ending evolution. But what tic as  the act  of sucking in the new-born infant. T h e  
is evolution, and who has given to the term an accurate caterpillar walks, it knows not why, but simply because 
definition? W e  shall be told there is evolution and evolu- it has to walk. When  it reaches a fi t  place for feeding, 
lion. One man's evolution goes too far, another's not far which differs according to the nature of the particular 
enough, and there is no general agreement as  to what is larva, it feeds autcmatically. Certain sptcial external 
meant by evolution, and whether the use of the term stimulants of sight, smell, or touch set up  the appropri- 1 
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ate actions in the mandibles, just as contact of the lips 
with an  external body sets up  sucking in the infant. All 
these movements depentl upon \vhat we call instiact-- I 
that is to  say, organic habits registered in the nervous I 
system of the race. They have arisen by natural selec- (
tion alone, because those insects \vhich duly performed i 
them survived, and those which did not duly perforin I 

them died out. After a consitlerable span of l ~ f e  spent in 
feeding and walking about in search of more food, the 1caterpillar one day found itself compelled by au inner 
monitor to alter its habits. i lT l~y ,it knew not ; but, just 
as  a tired child sinks into a sleep, the gorged and full-fed (
caterpillar sank peacefully into a dormant state." 

Of course all thls nlay have been written in jake. T h e  ~ 
writer may possibly be laughing at  evolutionists. The 
" inward monitor " of the " gorged and full-fed caterpil- ! 
lar " undoubtedly looks rather suspicious, but one hardly 1 
likes to hint at anything so serious. E~o lu t io~ l i s t s  jvvi]], I 
dare say, repudiate such "evolution " as  a mere travesty, I 
but it is quite time that half-a-dozen evolutionists who I 

agree on main points should clearly state their belief, i 
In conclusion, let me ask you as students of nature's 

processes, whether you have not seen enough to convince 
you that  the revival of the assumption which has been 
abandoned and reintroduced many times (luring the  last 
feIv centuries, the lifeless is t he  sole origin of the 
living-that in fact the non-living and the living are one I 

-is now unjustifiable, and cannot be reasonably enter- I 
ta ined,  ~h~~ monstrous fallacy, though taught \\,ith ,he , 

greatest confidence, is based on assumption, and is sup- ;
ported by arbitrarily selected facts, by llot a few mls- , 
representations and dogmatic assertions. \\?henever ally 
form of this  false doctrine has been successfully forced 
into popularity, it has led to the adoption allcl propaga- i 
tion of the most grievous errors and grotesque conceits, 

-
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COMET OBSERTATiOI\ 'S A'T PKINCETON.  


T h e  weather has been so unfavorable at  Princeton, 

that we have bean unable to make any very satisfactory 
measures upon the  spectrum of the comet. On Saturday 
evening the comet was visible fairly for an hour or so, ~ 
before it descended into a bank of cloud. O n  Sunday 
evening it was  beautifully seen for about half an  hour, 
and then was obscured by a fog which still continues. 

' 
The spectrum of 'lucleus is Very bright' I t  is /

parelltly c3lltinuous, though there may be a little special 
emnhasis a t  the noints where the usual carbon lines 1 
ought to appear. T h e  spectrunl of the coma ancl of the 
tail is precisely like that  of most comets, showing three 
bands which coiucide sensibly with ; h o s ~  given by the 
flame of a Bunsen gas-burner, presumably due to a hy-
drocarbon of some sort. 

On Saturday evening the nucleus looked much like a 
star-fish, having five projecting points formed by jzts of 
light protruding from the ceutral globe to a distance of 
from four to ten seco~~clsof arc. These jets were not 
equal in length or brightness, and were not s) ~nmetricaliy 
disposed with reference to the axis of the comet's tail. 
T w o  of them were son~e~vl la tcurved, they were all dif- 
fuse and blunt at  the extremity, rather t han  pointed. 1 

on Saturday, instead of jets, the nuclrus had a llearly 
circular envelope surrounding it, sharply defined from 
the coma. I t s  diameter was  llerhaps ?ow,but the  fop -
came on before any measures could be made. This disc 
of light, surrounding the nucleus, was not uniformly 
bright:-itwas more brilliant on the side next the Sun, 
and there was a curious dark opening in it of oval form, 1 

- - . . . .  ~. .~ ~ 

some aoo one side of the axes of the tail. W e  were pre- 
paring to  stucly the s p e c t l u m  of thjs enIelope critically, 

.cverecut  by the mist. 
Althougll the Comet is nonr receding from both Sun 

ancl Earth,  it is risirg so much higher in the Northern 

Sky that  if the \\.eather btcclnes favorable, it 
may yet  be possible to get nlore 
hu t  just at  Present the rain is  llouring and the Prcspect 
is rather dreary. C. A.  YOUNG. 

PRIXCETON, y27, 1881.~ ~N.,I.,u ~ ~ ~ 
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LOCUSTS AND S U N  SPOTS. 

7 b  ihe EdZ'to?,of  "SCIEKCE:" 

S I R :  Perhaps you ill permit me to explain one in- 
apposite word occurring in my communication on the 

above subject.When I stated that European migrants come llorth and 
east, I should rather have said ~~o?,thmzd west, the set of 

the nligrations, as far  as  known, is on European areas 
north and west ;  and in this direction, butterflies' sphinx 
"10th~ and ' o c l ~ ~ ~ s ,  whcse point Of has been 
jracsd to Southern Asia or N o r i h ~ r n  Africa, travel period- 
'cally; t he  Occurrence made known us their 
vanguard, so to Over easterl' shore 
of Great Britain. Tha t  this track is not voluntarily chosen 
by instinct, but rather due to a prevailing south-easterly 
direction of the winds, rests now-a-days on a great 

of experience' '4. H .  SWINTON, 
G"ll'DFoRD, E'G,, J i L i i e ,  T881. 

+ . - . 

T H E  BLUE COLOR O F  T H E  SKY. 

Prof. Cornu having established the fact that  the at- 
lllosphere of the earth exercises an  energetic absorption 
upon the ultra-violet rays of the spectrum, whose limit 

accorciing to the statelnent of the atmosphere 
the altitude of the sun. Prof. Hartley sought to attribute 
this limitation to the influence of ozone. His experiments 
have demonstrated. 

I.-That the ozoue is a norinal constituent of the  
higher atmosphere, where it is more abundant than on 
the earth. 

2.- Tha t  this quantity of atmos Pheric ozone suffices to 
limit tlie spectrum ir. the ultra-oio et region, without con- 
sidering the absorption caused by the great density of the 
oxygen and nitrogen. 

$-That the blue tint of the atmosphere is due to the 
presence of ozone. 

In respect of this last point, Prof. Hartley remarks 
that, if the.ozone exists in the high regions of the atmos- 
phere, the light reflected by clouds at  a great heighth 
has a blue appearance because it traverses a gas of this 
color. I t  is so likewise with the light i l l umina t i r~~  the 
distant portions of a landscape. " Experiments Ohave 
shown that  2 ;  nlilligra~nmes of ozone for every square 
centimeter of a layer of 80 kilogr. thick can produce this 
phenomenon. 

W E  learn that  Prof. H, S. Prichett, Director of the 
Glasgovv Observatory, has been appointed Professor of 
Mathematics in Washington University, St. Louis, Mis-
souri. 


