
SCIENCE. 


THE UNITY O F  N A T U R E .  and then suddenly disappear. ICnowing what was likely 
to be enacted, I kep t  my eye fixed on  the spot ; and  when 
the boat was run upon the beach, I proceeded to find and  , pick u p  tlie chicit. But  on reaching the place of clisappear- - . . . 
ance, no  sign of the young Merganser mas to be seen. Tlie 

ANIIIAL INSTINCT I N  I T S  RELATIONS T O  T H E  LIIND O F  hf.lN, closest certail l  ltllowlec~pe that  it  Tvas 
T h e  Dipper  or  IVater-ousel (Ci t t c l iu~  n p t a t i c ~ ~ s )  is well there, failed t o e n a b l e  m e  to detect it. ~ ; o c e e d i n g  cau- 

l tno~vnto ornithologists a s  one  of tlie iilost curious and  in- l tiously forwards, I so011 became coiivinced tliat I had al- 
teresting of British birds. I ts  special habitat is clear moun- ready overshot the inark ; and,  on turning round, ~t was only 
tain streams. These  it never leaves except to visit tlielaltes to  see the bird rise l ike a n  apparition from the stones, and 
into which or from ~vhicli they flow. IVithout tlic assistance dashing past the stranded boat, regain tlie lake,-~vhcre, 
of webbed feet, it lias extraordinary powers of swi~riming liaving now recovered its wind, it instantly dived and  dis- 
and of diving-moving about  upon and under  the surface appeared. T h e  tactical sltill of the rvhole of this manceuvre, 
with more than the ease and dexterity of a fish-hunting and  the success with which it was executed, were greeted 
along the bottom as  if it had no  power to float-floating on with loud cheers from the whole paltv ; and our  admiration 
the top as  if it had no  power to sink-now diving ~vl icre  the was not diminished when we reniembered that some two 
stream is smooth, now where it is quick and brolten, and weeks before that time the little performer had been coiled 
suddenly reappearing perched on  the suninlit of some pro- u p  inside the shell of a n  egg, and  that about a month be- 
jecting point. I t s  plumage is in perfect liarniony ~vitli  its but  a inass of a lbumen ancl iore it was apparently n o t l i i ~ ~ g  
haunts-dark, wit11 a pure \vliite breast,  which loo1;s exactly of fatty oils. 
l ike one of tlie flashes of light so nunierous in  rapid streams, T h e  t h i ~ d  case of animal instinct which I shall here men-  1 

or one of the little balls of foam wliich loiter among  tlic tion was of a diffei-ent but of an equally common ltind. I n  
stones. I t s  very song is set to the inusic of rapid waters. , walking along the sicle of a river with overhanging banks,  
F rom the top of a bank one  can often get  quite close to i t  I came sudclenlr on a common Wild Duck  (ri iz / ts  BoscAas),  
when it is singing, and  the harniony of its notes with tlic whose young were just out. S p r i n g ~ n g  from under  the 
tinkling of the stream is really curious. I t  sings, too, \vlien bank,  she  fluttered out into the stream with loud cries a n d  
all other birds bu t  tlie Robin is silent-.ivIien the stones 011 , with all the struggles to escape of a lielplessly wounded 
wliicliit sits a re  circled ancl rimmed witli ice. N o  bird, per- 1 bird. T o  simulate thc effects of sufl'ei-ing from disease, or 
haps, is more specially adapted to a very special lioine ancl fro111 strong emotion, or  froin wounds upon  the human 
very peculiar habits of life. Tlie sanie species, or  otlier frame, is a common necessity of the actor's art, and it is not  
forms so closely similar a s  to seem increvarieties, are  fo~iiicl often really well done.  Tlie tricks of tlie tl~e:,tre are seldom 
in almost every country of the worldmliere there are moun- natural, and it is not without reason that ' . theatrical " has 
tain streams. A n d  yet it is a species having no  very near become a proverbial expression for ialse and artificial re-
affinity witli any other bird, and it coiistitutes by itself a presentations of the 1-eal~tics of life. [t \\,as therefore with 
s e ~ a r a t egenus.  I t  is therefore a species of great interest to no small interest that on  this, a s  on many othcr occasions, 
the naturalist,  and  raises some of the inost perplexing qncs- I watched the perfection of an art which Mrs. Siddons might 
tion.3 connected with the "origin of species." have envied. T h e  labored and  lialf.convulsive flapping of 

I n  1873a pair of these birds  built their nest a t  1nverar)-, the wings, the wriggling of the body, the straining of the 
in a hole in the wall of a sinall tuniiel constructed to cai-I-)- neclt, and tlic ~vl iole  expression of painful a n d  abortive 
r rivulet nnder  t h e ~ v i l l < s  of a pleasure groul ir l  T h e  seas011 effort. were ically aciiiiirable. IVhen ber  struggies liiicl car- 
was one  of great droug-ht, ancl tlie rivulet, during tlic .ivliolc 
time of incubation and of the growth of tlie y o ~ ~ i i g  in the 
nest, was entirely dry. One  of the nestlings, ~vl ien almost sounding flaps upon the surface of the water, to secure that 
fully fledged, was taken out  by tlic hand for  exaniination, 
an operation wliich so alarincd the others tliat the)- darted 
out  of tlie hole, and  ran and fluttered dolvn the tunnel to-
wards its mouth.  A t  that point a considcrablc pool of water newed her  endeavors as  before. I t  was not, h o w e ~ e r ,  ne-
had survived tlie drouglit,  and lay in the paths of the fugi- cessary ; for the separate instinct o! the young in successful 
tires. They  clid not  a t  all appear to seek it ; on  tile con- liiding efkctually bafiled all Inp at tempts  to discover them. 
trarp, their flight seeiiled to be  as aimless as  that of an)- Let us  now look at the questions wliich these several ex- 
otlier fledgeling ~ v o u l d  liave been in the sailie predicamciit. hibitions o i  animal instinct cannot fail to suggest ; and first 
But  one of them stumbled into tlic pool. Tlie effect was ' let us t ake  the case of the yn1111g Dipper .  'I'liere was no  
most curious. IVllen the young bird touclicd tlie water, possibility of imitation here. Tile rivulet beneath the nest, 
there was a moment  of pause,  a s  if the creature \rere sur- even if it had been visible to the nestlings, 11ad been dry 
prised. Then  instantly there seemed to wake  mitliin it the ever since they had been liatcheti, T h e  river into ~ h i c h  it  
sense of its hereditary powers. Down it dived witli all tlie 
facility of its parents, and tlie action of its ~ v i n g s  under  the 
water was a beautiful exhibition of tlie double  adaptation to 
progression in two very different elements, wliicli is pecn- , liave driven the " experience" school of philosophy to take 
liar to the wings of most of the diving birds. T h e  young  up new ground.  T h e  young Dipper  here cannot possibly 
dipper was immediately lost to sight among  soiile meeds, have had ally experience, either tlirouyh the process of 
and s o l o n g  clid it remain under  water, tliat I feared it nlust incipient effort, or  through the process of siglit 
be  drowned. But  in d u e  time it reappear-ed all right, and a n d  imitation. Na ture  is full of sitliilar cases. I n  
being recaptured, was replaced in the nest. face of the111 it i s  now no  longer  denied that in all such 

Later in  the season,  on  a secluded l ake  in one of the cases " inna te  ideas1 '  d o  cxist,  a n d  that pie-established 
Hebrides,  I observed a Dun-diver, or  female of the Red- harmonies" d o  prevall in  Nature. These  olcl doctiines, so 
breasted Merganser (h1ei.gu.c S e ~ m i o ~ ) ,  ofwitli her  brood long ridiculed and  denied,  have come to be admitted, and  
young ducklings. O n  giving chase in tlie boat, we soon the new pliilosophy i s  satisfied with at tempts  to explain 
found that the young,  although not above a fortnight old,  how these " ideas " calne to  be innate, and h o ~ v  these har- 
had such extraordinary powers of swimming and diving, 1 monies came to  be pre-established, T h e  explaliation is, 
tliat it was almost impossible to  capture them. '  Tlie dis- that though the efficiency of experience as  the cause or  
tance they went under  water, and  the unexpected places in  source of instinct rollst he g-iven up a s  regards the indi-
which they emerged, baffled ail our  etiorts for a consider- ' vidual, we may keep  it a s  regards the race to which the in- 
able time. A t  last one  of the  brood made for the shore, dividual belongs. T h e  powers of swimming and diving 
with the object of hiding among  the grass  and  heather and  the impulse to use them for thc-ir appropriate !jurpose, 
wliich fringed the margin of tlie lake. W e  pursued it a s  were inaeed innate  in the little Dipper  of 1874. But then 
c l o ~ e l y  a s  we could, but when the little bird gained tlie they mere not innate  i11 its reriiote progenitors. They were 
shore, our  boat was still about  twenty yards off. Long acquired by those progenitors through graciu:tl eflo~t-the 
drought had left a broad margin of s n ~ a l l  flat s tones and trying leading to success, and  the succ t s s  again leading t o  
mud between the water and the usual bank.  I saw the more trying-both dogether leading first to speciai faculty; 
little bird run u p  about a couple of yards from the  water, 1 then to confirmed habi twand then, by hereditary t r a n s ~ n i s  
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sion, to instinct, " organized in the race." Well, but even 
if this be  true, was not the disposition of the progenitors to 
make the first efforts in the direction of swimming and div- 
ing, and were not the organs which enabled them to do so, 
as  purely innate as the perfected instinct and the perfected 
organs of the Dipper of to-day ? Did there ever exist in any I 
former period of the world what, so far as I know, does cer- 
tainly not exist now-any animal with dispositions to enter 
on a new career, thought of and imagined for the first time 
by itself, unconnected with any organs already fitted for 
and appropriate to the purpose? Even the highest ac-
quirements of the Dog, under highly artificial conditions of 
existence, and nnder the guidance of persistent " interfer-
ences with Nature," are nothing but the special education 
of original instincts. In the almost human caution of the 
old and well-trained pointer when approaching game, we 
see simply a development of the habit of all predatory ani- 
mals' to pause when close upon an unseen prey-a pause 
requisite to verify the intimations of smell by the sense of 
sight, and also for preparing the final spring. It is true 
that Man "selects," but he can only select out of what is 
already there. The training and direction which he gives 
to the promptings of instinct may properly be described a s  
the result of experience in the animal under instruction ; 
and it is undoubtedly true that, within certain limits (which, 
however, are after all very narrow), these results do tend to 
become hereditary. But there is  nothing really analogous 
in Nature to the artificial processes oftraininp to which Man 
subjects the animals which are capable of domestication. 
Or if there be anything analogous-if anltnals by themselves 
can school tltemselves by gradual effort into the develop- 
ment of new powers-if the habits and powers which are 
now purely innate and instinctive were once less innate 
and more deliberate-then it will follow that the earlier 
faculties of animals have been the higher, and that the 
later faculties are the lower, in the, scale of intelligence. 
This  is  hardly consistent with the idea of evolution,-
which is  founded on the conception of an unfold-
ing or  development from the lower to the higher, from the 
simple to the complex, froin the instinctive to the rational. 
Rly own belief is, that whatever of truth there is in the doc- 
trine of evolution is to be found in this conception, which, 
so far as  we can see, does seem to be embodied in the his- 
tory of organic life. I can therefore see no light in this 
new explanation to account for the existence of instincts 
which are certainly antecedent to all individual esperience 
-the explanation, namely, that they are due  to the esperi- 
ence of progenitors "organized in the race." I t  involves 
assumptions contrary to the analogies of Nature, aud at 
variance with the fulldnmental facts, which are the best, and 
indeed the only, basis of the theory of evolution. There is 
no probability-there is hardly any plausibility-in the sup- 
position that experience has had, in past times, some con-
nection with instinct which it has ceased to have in the 
present day. The uniformity of Nature has, indeed, often 
been asserted in a sense in which it is not true, and used in 
support of arguments \vhich it will not sustain. All tllinps 
have certainly not continued as they are thes i ~ ~ c e  begin-
ning. There was a time when animal Life, and with it ani- 
ma1 instincts, began to be. Rut me have no reason what-
ever to suppose that the nature of i~lstinct then or since has 
ever been different from its nature now. O n  the contrary, 
a s  we have in existing Kature examples of it in infinite 
variety, from the very lowest to the very highest forms of 
organization, and as the same phenomena are everywhere 
repeated, we have the best reason to conclude that, in the 
past, animal instinct has ever been what we now see it to 
be-congenital, innate, and wholly independent of expel-i-
ence. 

And,  indeed, when we come to tllinli about it, we shall 
find that the theory of experience assumes the pre-existence 
of the very po\vers for which it professes to account. The 
very lowest of the faculties bl- which esperieuce is acquired 
is the faculty of imitation. Rut the desire to imitate must 
be as instinctive as the organs are hereditary by ~vhich  imi- 
tation is effected. Then follow in their order all the higher 
faculties by which the lessons of experience are put to-
gether-so that what has been in the past is made the basis 
of anticipation a s  to what will be in the future. This is the 
essential process by which experience is acquired, and every 

step in that process assumes the pre-existence of menta- 
tendencies and of mental powers which are purely instinc- 
tive and innate. T o  account for instinct by experieilce is 
nothing but an Irish bull. I t  denies the existence of things 
which are levert the less assumed in the very terms of the 
denial : it elevates into acause  that whicll rn~lst  in its nature 
be a consequence, and a consequence, too, of the verycause 
which is denied. Congenital instincts, and hereditary pol\-- 
ers, and pre-established harmonies ale the origin of all e s -  
perience, and without thein no one step in experience could 
ever be gained. The questions raised when a young Dip- 
per, which had never before even seen water, dives and 
swims v i t h  perfect ease, are questions wliich the theory of 
organized experience does not even tend to solve ; on the 
contrary, it is a theory ~ v h i c l ~  pre-leaves those questions 
cisely where they were, except in so  far a s  it tend to 
obscure them by obvious confusions of thougllt. 

Passing now from explanations .rvhich explain notl~ing,  is 
there any light in the theory that animals are " autoillata?" 
W a s  my little Dipper a diving machine ? It seems to me 
that there is at least a glimmer shining through this idea- 
a glimmer as of a real light struggling tllrough a thick fog. 
The  fog arises out of the mists of langllage-the confound-
ing and confusion of meanings literal wit11 meanings Illeta- 
phorical-the lnistalting of partial for complete analogies. 
"RIachine " is the word by which we designate those com-
binations of mechanical force which are contrived and put 
together by Rlan to do certain things. One essential char-
acteristic of them is that they belong to the world of the 
not-living ; they are destitute of that which \ r e  l;no\v as 
Life, and of all the attributes by wliicli it is distin-
guished. Rlacliines have no  sensibility. JVhen we 
Tay of anything that it hasbeen doue byamacll ine,  we meail 
that it has been done by solnething which is not alive. In  
this literal signification it is therefore pure nonsense to say 
tha2 an)-thing living is a machine. I t  is simply a misappli-
cation of language, to the extent of calling one thing by the 
name of another thing, and that other so  different as  to be 
its opposite or  contradictory. There call be no reasoning, 
no  clearing up of truth, unless we keep definite words for 
definite ideas. O r  if the idea to which a given \vord has 
been appropriated be a complex idea, and we desire 
to deal with one element only of the meaning, sepa-
rated from the rest, then, indeed, we may continue to use the 
word for this selected portlou of its meaning, provided al- 
ways that we bear in mind what it is  that we are doing. This 
may be, and often is a, necessary operation, for language is 
not rich enough to furnish separate words for all the com- 
plex el tments which enter into ide~sapparen t ly  very simple;  
and so of this word, machine, there is an element in its 
meaning which is always very important, which in common 
language is often predominant, and which we may legiti- 
mately choose to make exclusive of every other. This  
essen t~a l  element in our idea of a machine is  that its 
powers, whatever they may be, are derived, and not original. 
There may be great knowledge in the work done by a ma- 
chine, but the knowledge is  not in it. There may be great 
skill,  but  the skill is not in it ; great foresight, but the fore- 
sight is not in it ; in short, great exhibition of all the powers 
of mind, but  the mind is  not in the machine itself. What-
ever it does is  done in virtue of its construction, which 
construction is due  to a mind w h ~ c h  has designed it for the 
exhibition of certain powers and the performance of cer-
tain functions. These may be very simple, or they may be 
very complicated, hut whether simple or complicated, the 
whole play of i ts  operations is limited and measured by 
the intentions of i ts  constructor. If that constructor be 
himself limited, either in opportunit~.0.1 knowledge, o r  in 
power, there will be a corresponding limitarion in the 
things which he invents and makes. Accordingly, in re- 
gard to Man,  he cannot make a machine which has any of 
the gifts and the powers of Life. H e  can construct nothing 

I which has sensibility or consciousness, o r  any other of even 
the lowest attributes of living creatures. And this abso- 
lute destitution of even apparent originality in a machine- 
this entire absence of any share of consciousness or of sen-
sibility, or of will-is one part of our very conception of it. 
But that other part of our conception of a machine, which 
consists in its relation to a contriver and sonstructor, is 
equally essential, and may, if we choose, be separated from 
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the rest, and may be takefi as representative of the whole. 
If, then, there be  any agency in Na ture ,o r  outside of it ,  which 
can contrive and build u p  s tructures  endowed with the 
gifts of Life-structures which shall not onlv digest, 
but  which shall also frel and see, which shall be sen-
sible of enjoy~nent  conducive to their welfr~re, a c d  ' 
of alarm on accoant o i  things which are dangerons to 
the same-th-n such structures have the same relation to 
tliat agency ~ v l ~ i c h  ,machines have to man,  and in this aspect 
it may be  alegitimate figure of speech to call them living 
machines. \Vt~at these machines do is difierent in  1ti:id 
from the things wl~ ich  I ~ u i n ? n  machines d o ;  but  both are , 

alilte in this-that ~ v l ~ a t e v e r  1they do is done in ~ i r t u e  of 
their construction, and of the powers n-\.:lich have been g i \ ~ e n  ' 
to them by the mind which made them. 

Applying now this idea of a m ~ c h i n e  to the phenomena 
exhibited by the young Dipper, i ts  co~nple te  :I pplicability 
cannot be denied. I n  the first place, the j-oung Dipper had 
a physical structure adapted to diving. Its feathers were af 
a texture to t l~ro,v oKwater, and the slloner of pearl!- drops 
which ran off it ,  when it e:nerged froin its first plunge, 
showed in a inoment how different it mas from other fledge- 
lings in its imper\,iousness to wet. \Vater appeared to be 
its " native element," precisely in the same sense in which 
it is said to be the nati\.c element of a ship rnh~ch has  been 
built high in air, and of the not very Tratery inaterials of 
wood and iron. iVater, \ ~ * h i c l ~  ncvcr seen before,it had 
seemed to be the native elemcnt of the little bird in this 
sense, that it n-as so constructed as  to be and  to feel at home 
in it at once. I t s  " l ines  " had been laid down for progres- 
sion both in the air and water. It TI-as l aunc l~ed  wit11 a motive- 
power complete ~vi thin itself, iilcl with promptings snficient 
for  the driving of its on-n n~ach in t~ry .  For  the physical 
adaptation mas obviously united with mciltal powers and 

fensc which it must require such nerve and strength of will 
to practice ? N o  movement, not even the slightest, though 
the enemy should seem about to trample on  it : such is the 
terrible requirement of Nature-and by the child of Nature 
implicitly obeyed ! Here,  again, beyond all quest ion,  we 
have an instinct a s  much born with the creature as  the har- 
monius tinting of its pluinage-the external furnishing be- 
ing inseparably united with the internal furnishing of mind 
which enables the little creature in very t ruth to " walk by 
faith and  not by sight." I s  this automatonism? I s  this 
machinery? Yes,  undoubtedly in  the sense explained be- 
fore-that the instinct has  been given to  the bird in pre- 
cisely the same sense in which its structure has been given 
to it-so that anterior to all experience, and  without the 
aid o i  instruction or  of e x a n ~ p l e ,  it is inspired to act in  this 
manner  on  the al3propriate occasion arising. 

Then ,  in the ca?e of tile T\'ild Duel;, \Ire rise to a yet 
lligher fornl of instinct, and  to inore complicated adapta- 
tions of congenital powers to the cont ingei~cies  of the ex- 
ternal ~vorlcl. I t  i s  not rcally conceivnl~le that JJTild Duclts  
11ar.e commonly many opportunities of stutlying each other's 
action when rendered helpless 11y ~rounc l s .  Kor  is it conceiv- 
able that such s tudy can ha\-c 11ccn clelibcmtely iuade even 
when opportunities d o  occur. \\'hen one  out  of a flocl; is 
\r-?t~nclecl all the others 111al;e Iinstc to escape, and it is ccr- 
lain that this trick of imitated helplessness is practiced by 
individt~al  l ~ i r d s  ~vllicll c:ln I I C T . C ~have liad any such oppor- 
tunities at  :ill. AIoreor-er, there is one !-el-!- remai-ltnble cir- 
cumstance conncctetl wit11 this instinct, m l ~ i c l ~  mai-1;s llo\~. 
mnch of k n o ~ r l c d g c  ancl of rc:isoning is implicitly contained 
within it. A s  against ZIan the manmtl\7re is not only use- 
icss, b a t  it is in j i~ r ious .  \iTdcn a 111a11 sees ;,bird rcsortiag 
to this imitation, he mny be dccei\~ccl for  ;I momcnt ,  a s  1 
hnvc myself 1)cen ; hut  his ltnorrledge anti experience and 

qualities \vhich p~r too l ;  of the same pre-adjl~steci harmonj-. llis reasoning f:iculty soon tell him froin a coml~inat ion of 
These mere as  congenital a s  the texturc of its icathers or the I circumstances that it is mcrely tllc usual  deception. T o  
structure of its wing. I t s  terror arose oil sccinp the proper , l l a n ,  tllercfore, it ha? the opposit? effect of re\~caling the 
objects of fear, although they had never been seen I~cfore,I proxilnity of the young broocl, ~ r h i c h  woultl not otllcrwise 
and no experience of inj~u-1- had arisen. Th is  terror be l<nown. I h a r e  rcl)catcdly been let1 by it to tlic cliscovei-r. 
prompted it lo tlis pvoper methods of escape, ancl the l r t ~ o ~ v l -  of tlic chiclis. K o ~ v ,the most curious fact of all is that t h k  
edge how to use its faculties for this object I V A S  as i n t ~ ~ i t i v e  distinctiotl 1)ctweetl hlan and  other predacious aniinals is re- 
a s  the apparatus for effecting it was 11ei-eclitag-. Ti1 this sense 
the Dipper W A S  a living, breathing, seelnq, fenring :incl div- 
ing mach~ne-ready in lde  for all these purposes from the nest 
-as some othei- birds are even from their fiist exclusion 
from the egg. 

The  case of the young A~ferganseris still more c t ~ r i o i ~ s  and  
instructive wit11 reference to the same questions. Tlie young 
of all the A ~ z n t i d ~ earc born, l ike the g,tllinaceous birds, not 
nalred or  blind, a s  most others are, but  co~npletely equipped 
with a feathery down,  and able to swim or  dive as  soon as  
they see the light. bIoreover, the youiig of the RIerganser 
have the benefit of seeing iron1 the first the parent bird per- 
forming these operations, so tliat i m ~ t a t i o n  mny have 
some part in developing the perfection with which they a l e  
executed by the young,  But  the particular inanceu\Jrc re- 
sorted to by the young bird ~ r l ~ i c l i  masbaffled our  pursuit 
a manceuvre in  which it c ~ u l d  have had no instructign from 
example-the manucevre, namely, which consists in Iiiding 
not under  any cover, but  br. reinailling perfectly motionless 
on  the ground.  Th is  is a method of escape which cannot  

1 

!i 

I 

be resorted to successiully except bj- birds whose coloring , 
is adapted to the purpose by a close assimilation with the 
coloring of surrounding objects. Tile oltl bird \vould not 
have been concealed on the saine ground,  and would never I 

itself resort to the sanle inetliod of escape. T h e  younq ' 
therefore, cannot have been instructed in it by the method 
of example. But  the small sizz of the chick, together 
with i ts  obscure and  curiously n13ttled coloring, are  spe- i 
cially adapted to  this mode of concealment. T h e  young of 
all birds whicl~ breed upon the pround arc provided with a I 
garment in such perfect harmony with surrounding effects 
of light as to render this nlmceuvre easv. I t  depends ,  horv- 
ever, wholly for its success upon absolute stillness. T h e  
slightest motion at oncz attracts the eye of any  eneniy 
which is searching for the young. A n d  tliis absolute  still- : 

cognized and rcflectecl in tlie instinct of birds. T h e  manceurre 
of conterfciting l~clplcssncs? is very rarelj-resorted to except 
when a d o g  is present. Dogs  are  nlnlost uniformly deceived 
by it. The>- never cnii resist the temptation presented 11y a 
biid ~ v h i c h  ilutters n p p ~ r e ~ l t l y  theirhelpless just in front of 
nose. I t  is, therefore, almost :ll~r:lys ~ o c c c s s f o l  in clran.ing 
thcm off, aild so rescuing the ~ . o u n g  fro111 danger. But  it is 
the sense of smell,  not tlic sense of sight, mhicll innlies dogs  
so specially clnngcl-ous. T h e  in r t inc t~v l~ ic l i  givenhas I ~ e e n  
to birds seems to corer  and inclucle t1ieI;no~vlcdge that as the 
scnsc of sine11 cloes not exist to the l ike eticct in ;\Ian, the 
mere concealiuci~t of tllc young from sight is ordi-
narily, as regards him, suRicieut for their protection : a n d  
yet i have on one occasion seen the tricl; resorted to when 
>Ian only mas the sourcc of danger, and  this by a species of 
bird whicli does not habitually practice it, and rvhich can 
l ia \~e had  i le i t l~er  indi\.idual nor ancestrnl experience. Th is  
was the case of a Blaclcc rp (S1,Zz~in /lti.i'i.iz)i'llir), which iell to  
the ground,  a s  if wounded, froin a bush, in order  to dis-
tract attention from its nest. 

It no1v we examine,  in the light of our  o ~ v n  reason, all 
the elements of ltnowledge or of intellectual perception 
upon which the instinct of the \TTlld Duck is founded, and  
all o i  which, a s  existing somervl~ere, it undoubtedly reflects, 
Tve sliall soon see how various and  extensive these ele-  
ments  of ltnowledge are. First,  there i s  the ltnowledge 
that the cause of the alarm is a carnivorous animal. O n  
this fundamental point no  creature is ever deceived. T h e  
youngest chick knows  a ha\vk, and  the dreadful form fills it 
with instant terror. Next ,  there is the l tno~vledge that 
dogs and  other cnrnivorous quadrupeds have the sense of 
smell,  a s  a n  additional element of danger to  the creatures 
o n  which they prey. Kext ,  there is the knowledge that 
the dog,  not being itself a flying animal, has  sense enough 
not to  attempt the pursuit of prey which can avail itself of 

ness m u s t  be preserved amidst all the emotions of fear and I this su re  and easy method ot elcape. Next ,  there is the 
terror ~vh ich  the close approach of the o l ~ j e c t  of alarm must ,  conclusion from all this ltnowledge, that if the d o g  is to be  
and  obviously does, inspire. Whence comes this s ~ l e u d i d ,  induced to chase, it must  be led to suppose  that the power 
even if it be unconscious, faith in the  sufficiency of a de-  of flight has  been somehow lost. A n d  then there is the1 
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further conclusion, that this can only be  done by such an 
accurate imitation of a disabled bird as shall deceive the 
enemy into a belief in the possibllitp of capture. And 
lastlv. there are all the Dowers of memorv and the a u a l ~ t i e s  
of i k g i n a t i o n  which enable good actinh to be p&forrned. 
All this reasoning and all this knowledge is  certainly in- 
volved in the action of the bird-mother. just a s  certainly a s  
reasoning and knowledge of a much profounder kind is  in- 
volved in the structure or adjustment of the organic ma-
chinery by which and through which the action is  itself 
performed. 

There is unquestionably a sense, and a very important 
sense, in which all these wonderful operations of instinct 
are " automatic." The  intimate knowledge of physical and of 
physiological laws-the knowledge even of the mental qual- 
ities and dispositions of other animals-and the processes of 
reasoning by which advantageis taken of these,-this knoml-
edge and this reasoning cannot, without manifest absurdity, 
be attributed to the birds themselves. This  is  admitted at 
least a s  regards the birds of the present day. But surely the 
absurdity is quite as  great if this knowledge and reasoning, 
or any part of it, be attributed to birds of a former genera- 
tion. In  the past history of the species there may have been 
change-there map have been development. But there is 
not the smallest reason to believe that the progenitors of any 
bird or of any beast, however different in form, have ever 
founded on  deliberate effort the instincts of their descend- 
ants. 

[3b be Continz~ccl.1 

PROFESSOR JAMES C. WATSON. 

Professor James C. Watson, Director of the Observatcrp 
of the University of Wisconsin, died at  Madison, Wis., on 
the morning of November 23, after an illness of but three c r  
four days. 

Professor Watson was born'on January 28, 1838, and was 
therefore nearly 43 years of age. H e  graduated at the I 
University of Michigan in 1857, remaining there a s  instruc-. 
tor and Professor of Mathematics and Astronomy till 1863, 
at  which time he was made Director of the Ann Arbor 
Observatory. Heheld  this position till 1858,when h e  accepted 
the Directorship of the Washburn Observatory at Madison. 
He made observations upon the total solar eclipse of r869 
in Iowa, and tliat of 1870 in Sicily ; and in  1874 had charge 
of the very successful American Expedition, which ob. 
served the transit of venusat pelting, ch ina ,  he 
received the Lalande gold medal from the French Academy 
of Sciences, for his various astronomical works and dis- 
coveries. H i s  most elaborate writings are : A PopuZnrT?,entise 
on Co?jzefs(1860) and Throi,etical Astl,o?zon~y, ?,elatin,? tu  the 
&fotions oj' the Neaueizly Bodies r.enoZvin.g auozcnd the Szdtz i n  
acco~dance with the Lnm of Univer,snl Gmvitntiorz, zvith 
A7zcmericnl Exnnipks and AzcxiZinly Tables (1868). In addi- 
tion to these, he has published from time to time, in Goz~ld's 

~s tro lz .  Joul*iz., Asdrolz, Nnch., Ant. Jou?,~z.of Sci., etc., short 
nnners relating. for the most part, to the discovery and ob- /

L ,  - .r-r--- -

s e r v a t i o ~ ~ ~  and the computations of cometof asteroids, 
orbits, For several years he gave especial a t t en t ion to the  
search for asteroimis, and in  this work was eminently sue-
cessful, discovering, in all, twenty-one of these bodies, be- 
tween the years 1863 and 1877. At the time of his death, 
professor Watson was engaged in building and equipping 
one of the finest observatories in America. The meridian 
circle, which is to contain several new features suggested 
by himself, is  now in the hands of the Clarks, and will not 
be finished, probably, for nearly a year. Other instruments 
of the highest order are either already mounted and in 
operation, or are in course of completion. Careful preps-
rations had been made also for a systematic search for the 
planet Vulcao, a problem in which Professor Watson was 
deeply interested. W. C. W. 

T H E  AMERICAN SOCIETY OF MICROSCOPISTS. 
(From advanced sheets of Anzericns Naturnl i s t ,  for December ; Micros-

copical Department under he direction of Dr.  R. H. Warrl.) 

Probably no thoughtful person who attended both meet-
ings this summer, the American Society of Microscopists 
at Detroit, and the Subsection of Microscopy, A.  A.  A. S., 
at Boston, failed to notice the nearly equal division of 
strength between the two conventions. The  personal at- 
tendance at the meetings was about equal, though mainly 
of different individuals : the number of papers read was 
precisely the same, and it is only fair to say that in interest 
and importance they were very evenly divided. I t  is  obvi- 
ous that if the strength of the two meetings could 
have been combined in one, the result would have been 
far more adequate and satisfactory. This  reflection has 
derived force from the well lrnown fact that in the hfic- 
roscopical Congress at Indianapolis, nearly half the voices 
were in favor of joining with the A.  A.  A. S. ,  instead of 
forming a separate society, the latter course being adopted 
in the critical vote by a majority of one. From first to last, 
it has been of great and conceded importance to combine 
all our strength in one enterprise ; but the obstacles which 
originally rendered this impossible, still remain, and it is 
evident that indiscreet controversy might increase and per- 
petuate the difficulties it was designed to remove. It would 
be absurd to ask persons, accustomed to attend the meet- 
ings of the great society, and highly valuing its opportuni- 
ties for intercourse with leading minds in various depart- 
ments of science, to abandon that for any narrow organiza- 
tion, however attractive might be its field, On the other 
hand the new society could not profitably be united with 
the old, as  has been proposed, without a more cordial and 
general support of such a procedure than could at present be 
hoped for. The  subordination to greater interests, which 
would be encountered in uniting with the great society 
would be more than counterbalanced, in many minds, by 
the social and scientific advatages gained : and the fact that 
many of the papers read w o u l d v b e ~ x c l u d ~ d  the-Pro-from 
ceedings by a necessity which admits only contributions 
new to be of little since popu-
lar papers gain an earlier and a wider distribution through 
the popular journals; but a more seriolls difficulty arises 
from the localities in  which the meetings of the A.A.A.S., are 
sometimes held. The  large and ~ o w e r f u l  society can afford 
to meetings, not unf requent l~ ,for the sake culti-
vating local interest in  science, in localities which would 
be unavailable for the microscopical meetings. A joint 
meeting at Boston would have given a large increase of vi- 
tality ; the same will not be  equally true of all other locali- 
ties. 

~f for these o r  any other  reasons, it should be impractica- 
ble to combine the two societies at present, the greatest ad- 
vantages would doubtless be secired by suchg policy a s  
would show, on  both sides of the question, a reasonable 
and considerate regard for the interests of the other. T h e  
very large minority at Indianapolis acquiesced in the forma- 
tion of a new society with the understanding that the times 
and places of meeting were to be so  chosen as to best ac- 
~ ~ m m ~ d a t e t h o s e w h o  This ~ o l -  might wish to attend both. 
icy, if fully carried out ,  would not prevent meeting at the 
same when ex,,edient, and would not recluire i t  wklcn  
some bther correlateh lace would be advisabce. It would 
give many of the advantages of union, with entire freedom 
from its difficulties. It is the least that could in reason be 
asked, o r  that could in common couriesy be granted, a s  a 
means of  securing a cordial and harmonious support for the 
new society. 

T H Efirst number  of a periodical, devoted t o  t h e  sub-
ject of instruments, w ~ l l  be issued January I ,  1881. I t  
will be published in Berlin under the  n a m e  of the  '<Zeit- 
schrift fiir Instrumentenkunde," and  will be prepared by 
a board of twenty-one editors, including the  most  noted 
instrument makers of Europe  and  representatives of  
different branches of science in which instruments of 
precision a r e  employed. Such a periodical is great ly 
needed, and  t h e  names of t h e  editors a r e  a guaran tee  of 
i ts  success. 0 .  S. 


