
Those  desirous of attending this Congress, or of for-
warding papers, should put t'?emselves in communication 
with one of :he above named gentlemen. Residents of 
New York City are welcome to read the  prospectus a t  
the  office of < (  Science." 

T h e  Spanish railway authorities have consented to re- 
duce the fares of those attending this Congress, and othrr 
conce~sions have been arranged. W e  direct the atten- 
tion of those who have read early notices of this Con- 
gress to the fact that the first day of meeting has been 
changed from the ~ 8 t h  to  the 22nd of Sep!ember. Tnis 
change has been made for the convenience of those who 
would attend two other International Congresses which 
meet a t  about the same time, one at  Berlin and another a t  
Venice. 

T H E  U N I T Y  O F  N A T U R E .  
BY THE DUKEO F  AXGYI~I,. 

VII. 

O N  T H E  MORAL CHARACTER O F  MAN CONSIDERED 

I N  T H E  L I G H T  O F  T H E  U N I T Y  O F  N A T U R E .  

(Conti~zzced). 

I t  breaks down the presumption that whatever is most 
savage is therefore probably the most ancient. And then, 
when we come to think of it, this idea, from being vague 
and general, rises into suggestions which are definite and 
specific. On the  great fundamental subject of the rela- 
tion of the sexes, conclusions not less important than 
those respecting cannibalism ancl infanticide are forced 
upon our conviction. W e  have seen that  the cruel treat- 
ment of the female sex is almost universal among sav-  
ages, and that  it is entirely unlinown among the lower 
animals. I t  is in the highest degree improbable and un- 
natural to suppose that  this habit can have been prirne- 
val. But the same considerations carry us  a great deal 
farther. They raise a presumption in favor of the latter 
origin of other habits and custoins which are  not con- 
fined to  the savage state, but have prevailed, and do now 
prevail, among nations comparatively civilized. There 
can have been 110 polygamy when as  yet there was only 
a single pair, or when there were several single pairs 
widely separated from each other. The  presumption, if 
not the certainty, therefore is, that primeval Man must 
have been monogamous. I t  is a presumption supported 
by the general equality of the sexes in respect to the 
numbers born, with only just such an  excess of the male 
sex as  tends to maintain that  equality against the grea.ter 
risks to life arising out of manly pursuits and duties. 
Thus  the facts of Nature point to polygamy as  in all 
probability a departure from the habits of primeval times. 
Like considerations set aside, as  in a still higher degree 
unnatural and improbable, the primeval rank of o ~ h e r  
customs of which the historians of human culture tell 
us, and probably tell us truly, that  there are many sur- 
viving traces among the existing customs of men. 
T h u s  "marriage by capture " cannot have been prime- 
val. I t  may be very ancient; but it cannot possibly have 
arisen until the family of Man had so multiplied and scat- 
tered, that it had become divided into tribes accustom-
ed to  act with violence towards each other. And then as  
regards a custom still more barbarous and savage, namely, 
that  of polyandry, and that whit: is now euphemistic- 
ally called "communal marriage, apart from the strong 
presumption in favor of primeval monogamy, they are 
stamped by many separate considerations as  corruptions 
and a s  departures from primeval habits. I n  the first 
place, all such customs are fatally injurious to the prop- 
agation of the race. In the second place, they are  un- 
known in the  animal world. In the third place, their 
origin can be assigned, in many cases, .if not with cer-
tainty a t  least with the highest probability, to  one cause, 
and that  is the previously-acquired habit of female infan- 
ticide. But a s  regards this last habit, besides the  cer- 

tainty that  it cannot have been primeval, we know that 
it has often arisen from customs such a s  the  exorbitant 
cost of marriage portions, which can only have grown up 
under long developed and highly artificial conditions of 
society. 

But powerful a s  all these separate considerations are  
to raise a t  least adverse presumptions against the prim- 
eval rank of the worst and commonest characteristics of 
savage life, the force of these considerations is much in- 
creased when we find that  they are clostly connected 
together, and that  they all lead up to the recognition of a 
principle aud a law. Tha t  pdnciple is no other than the 
principle of Development ; that  law is no other than the  
law of Evo!ution. It is a curious ~nisunderstanding of 
what that law really is, to suppose that it leads only in 
one direction. It leads in every dirtction in wh,i,ch there 
is a t  work any one of the "potential energies of Na- 
ture. Development is the growth of germs, ancl accord- 
ing to the nature of the germ so is the nature of the 
growth. T h e  flowers and fruits which minister to the 
use of hlan have each their own seed, and so have the 
briars and thorns which choke them. Evil has its 
germs a s  well a s  good, and the evolution of them is ac- 
companied by effects to which it is impossible to assign 
a limit. Movement is the condition of allbeing, in moral 
as  well as  in material things. Just as  one thing leads to 
another in knowledge and in virtue, so does one thing 
lead to  another in ignorance and vice. Those gradual 
proces;es of change which arise out of action and re-
action between the external conilition and the internal 
nature of Man have an energy in them of infinite com- 
plexity and power. W e  stand here on the firm ground 
of observation and experience. I11 the shortest space of 
time, far within the limits even of a single life, we are 
accustomed to see such processes effectual both to  ele- 
vate and dsgrade. T h e  weak become weaker and the  
bad become worse. " T o  him that  hath more is given, 
and from him that hat11 not is talien even that  which he 
seemeth to have." And this law, in the region of char-
acter and of morals, is but the counterpart of the law 
which prevails in the physical regions of Nature, where 
also Development has its clouble aspect. It cannot 
bring one organism to the top without sinking another 
organism to  the bottom. Tha t  vast variety of natural 
causes which have been grouped and zlmost personified 
under the phrase "Natural  Selection, are causes which 
necessarily include both favorable and unfavorable con-
ditions. Natural Rejection, therefore, is the inseparable 
correlative of Natural Select~on. In the battle of life the 
the triumph of one inclividual, or of one species, is the re- 
sult of causes which bring about the failure of another. 
But there is this great distinction between the lower ani- 
mals and man,-that in their case failure involves death 
and complete extinction, whilst in his case it is compat- 
ible with prolonged surviva!. So far as  mere existence 
is concerned, the almost infinite plasticity and adapta-
bility of his nature enable him to accommodate himself 
to the hardest lot, and to the most unfavorable condi-
tions. Man is the only aninla1 whose possib!e distribu- 
tion is not limited to narrow, or comparatively narrow, 
areas, in consequence of exclusive dependence upon par- 
ticular conditions of climate and of productions. Some 
such conditions of a highly favorable kind may, and 
indeed must, have governed the selectioi: of his birth-
place and of his infancy. But when once born and fairly 
launched upon his course, it was  in his nature to be able 
to prevail over all or over most of the  limitations which 
are imposed upon the lower animals. But it is this very 
power of adaptation to unfavorable circumstances which 
involves of necessity the  pojsibiiity of his d-,velopment 
taking a n  equally unfavorable direction. If he can rise 
to any level, so also can he descend to any depth. I t  is 
not merely that  faculties, for the exercise of which there 
is no call ant1 no opportunity, remain dormant, but  it is 
also, tha t  if such faculties have already been exercised, 
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they ma)- and often (lo beccme s o  stunted that  ncthiiig 
but  the  rudilnents remain. 

\Vith such i m n e n s e  pocsibilit~cs of  change inlitrent in 
the nature of ma11, v e  have to  coiisider the grea t  ele- 
ment of T ~ m e .  Strangel!. enough,  it seems to be  very 
commcnly assuinec! tliat the  establishment of a great  an- i 
tiquity for the h u n ~ a ~ i  lace  has  some natural ,  if c o t  s0rr.e 
necessary, conrrcction with the  t h t e r y  tha t  p ~ i u ~ e v a ~  1\la11 
stcotl on s c m e  ltvel f a r  locver even t h z n  aiiv es 's t ing 
savage.  A n d  no doubt  this  connection TI-oulti b e  a real 1 
one if it merz true tha t  during scme long series of ages 
Development Ilad nc,t only been ain-a!.s worl.:ing, hu t  liad , 
alcvays been \vorking up\ \ -a~ds .  But  if it he capable of I 
working, anti if it hzs  been actually n-orking, also in the  
opposite tIil.ection, then tl1t element of t ime in its bearing , 
upon col-iditions of modern savagery mus t  have hacl a 
\.cry different operation. I;or liere it is to  l ~ e  remembered 
tliat the savage of tlie p r t sen t  day is  a s  inr reinoved in 
time fro111 tlie common origin of our race a s  the Inan 

~.. 

I t  is certain t h a t  external or physical conditions have a 
very powerful, and  scmetiines a very rapid, effect bo th  
on the  bcdy ar.d on the  mind of Man.  T h e  c ~ e r a t i o n  cf 
this law h a s  bcen :een arc1 ncted even in the  midst  of 
t h e  mcs t  highll- civiliztd ccn-munities. T h e r e  a re  b i rds  
o i  l a l ~ o r  which have been fount1 to  exert a rapid iiifluence 
111 degrading the h u m a ~ i  fraine, a n d  in det tr iorat ir ,g t h e  
burnan ciiaracter. SO marliecl has been this  e ~ e c t ,  t h a t  
it lias commanded  the a t t t n t ~ o n  of Parliaments, a c d  t h e  
course of legislation has  been turu td  asicle to meet the  
dangers it invol\.etl. LIoreovei, our  experiecce in this  
matter  has  l>een very various. Different liincls of em- 
plo>inent, involving different ltinds of unfavorable influ- 
ence, have each tended  to devtlcl, i ts  own kind of mis-
chief, a n d  to  establish i ts  o\vn t j  pe of degrada t io i~ ,  
T h e  particular conditions which are unfavorable may be 
infinitely various. T h e  evils which arise ou t  of the  
abuses  of civilized life can nevt r  be identical with the  
evils to  which t h e  earlier rhces of LIankind miry have 

who now exliihits the highest t y ~ e  cf moral  and ~iitellec- been e x p o ~ e d .  But  the polver of external condit~oiis i l l  
t ua l  culture. T\'hether that  t ime is I-epresented by six I rriodif\-ing t h e  form, and in molding tlie character  of men,  
thousand,  o r  ten tkou.sand, or a hundred tliousantl years, 
it is the  sarne for both.  If t h e ~ . t f o r e  tlie n u t i ~ b e r  01 years 
since the origin of Man l ~ e  talien a s  a multiplier in the  
processes of elevation, it must be taken eclually a s  a mul- 
tiplier in the plocessps of degradation. Not  even on the  
theory \vh~cli  s o m ?  holtl, tha t  t h e  human species lias 
spread from more tila11 oce  centre of birth or  of crea-
tion, can this conclusioi~ be afftcted. F o r  even on this  
hypothesis of separate origin., t l i rre  is 110 reascn \ \ha t -  
el-er to suppose tha t  the races ~vhicl i  a re  now generally 
civilized a re  of niorerecent  o ~ i g i n  than those which a re  
generally savage. Presun~abl!., thereiore, all tlle ages  
which have been a t  work in the  developii~ent of ci\.iliza- 
tion have bpen a t  xvork eclually in t h e  dtx-rlopment of  
savagery. I t  is i:ot possible in the  cace of savagery, any  
more t h a n  in the  case of civilization, tha t  all those ages  
have heen i v i t h o ~ ~ t  N c r  is it ~ o s s i h l e  tha t  effect. t h e  
changes !lieJ- have ~ v r o u g h t  have been all in one tlirec-
tisn. T h e  coi~clusioi-i is, that  neither savagery 11or civil- 
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is s tamped a s  a general law of universal application. 
In  connection n-itli this lair, t h e  first g rea t  fact which 

calls for our attention is the  actual  tlistr~bution of hlan- 
lzind in relation to the  physical geography of the globe. 
T h a t  distribution is nearly universal. F r o m  tlie earliest 
times when civilized n?eli hegan to  explore distant re-
gions, they found evtr)\vliere other  races of men already 
establishecl. Aiitl this has  held t rue  down to the latest 
accluisitions of discovery. TYhen t h e  K e w  \T70rld was  
discovered by C O ~ U ~ ~ ~ L I S ,  fount1 that  it mus t  have h e  
been a very old world intleecl to  the  human species. 
K o t  only ever)- great  continent, IILI~,  with rare exceptions, 
even evely habitable island has been found peopled by 
Yhe genus  I-Ioaro. T h e  exp1ore1.s might  find, and  in 
maup cases did actually find, everything else in Nature  
different from the country of  their birth. N c t  a beast ,  
o r  hirrl, o r  plant-not  a n  insect, o r  a reptile, o r  a fish, 
might  be the  same a s  those of ~ v h i c h  they hntl any  pre- 
vious iinowledge. T h e  whole face of Kature  might  h e  

izaticn, a s  \ve no\v see then;, can represent the  p~.i ine~-ai  iie\ir ant1 s t ~ a n g e - b u t  a l ~ v a y s  with this  one solitary ex- 
contli~ioii of 3Tan. 1:oth of them are  the  work of time. 
Both of them ai-e the  protluct of Evol.ition, I 

\Ylien, ho\ve\.er, this c o ~ ~ c l u s i o n  has been reachetl, \Ye 
n a i ~ ~ r a l l )seel; fcr sanie ui ideri ta~~ding--some d e f i n i i  i 
conce11tior:--of the  c i rcun~s tances  alld contlitions uctler I 
n.hich development in Man has  talzen a Tvrollg dil-zction. ' 
No siinilar explanation is requiretl of tile origin of civili- 
zatioa. T h i s  is the  tlevelopliient of  LIaii's IIowers in the  
natural  tlirection. Great  interest, incieed, a!taclles to tile 
s teps  113' n l ~ i c h  ltno\i'letlge has  been i~icreasetl, ant1 
rvh~cli  irii.nti,on has bee11 aclrlecl to i m v e ~ ~ t i o ~ l ,  But  there 
is no 111)-stery to  11: ellcouiltei.etl liere-iio (lark cy dis- 
tressing 111-ohlein to be solved. 'This kind and  direction 
of develol~inent  is all a c c o r d i ~ i g  to the  constitution and  
course of things. I t  is in harmony ~vi t i l  all the  anal-
ogies of Creation. Vel-!. different is the  sense of  pxil1ful 
!\70nder with which we seelc an explanatioll of  t h e  
\vl-etched co~idition of  JIan in many regiolis of tile globe, /
and ,  still more, with which l i e  seek th: ol.igin of the 
cause of all t h e  hitleous customs which a re  everywhere 
prevalent among s3vage men, and ~ v h i c h  of ten ,  in their 

ception, t h a t  t\-erywherc h lan  n7as compelled to  recog- 
nize himself-represented, indeed, often Ily people of 
strange a s l ~ t c t  and  of s trange speech, but  by people nev-
erthelr is  exhibitiug all the  u~imis tn l~ablecharacters  of 
tlie h u ~ n a n  race. 

In  ancient times, before t h e  birth of physical science, 
this fact might  not appear so  singular ant1 excel~tional  a s  
it really is, Before N a n  had begun to  form any  definite 
conceptions a s  to  his oxvn origin, o r  a s  to  his place in 
Nature,  it w a s  easy to  suppose in some vague ~ v a y  t h a t  
the  inliahitants of  rlistant regions were Al~origiiles," 
or a s  the  Greeks called tlitin " ~ l u t o c t h o n o i  "-that they 
were someho\v native to  the  soil, and had  sprung  from it. 
But  this  conception belongs essentially to tha t  s tage  a n d  
t ime when tradition has  been lost, and  I~efore  reasoning 
has  begun.  Those  who refuse to  accept  t h e  Je\vish 
Scriptures a s  in any  sense authoritative, mus t  a t  least 
recognize them a s  the  recosds of a very ancient  ancl a 
very sl tbl i~ne Cosmogony. T h a t  Cosmogonj- rests upon 
these four leading itleas-first, t h a t  t h e  globe h a s  been 
brilught to  its present ccndition throagh days of change  ; 
secondly, t h a t  from a state wl~icl i  can only h e  described ingenuity of evil, and  in the slveep of  their ~ l e s t r u ~ t i ! ~ ~  

force,  leave it a woncler tha t  the  race s u r ~ i v z s  a t  all. 
T h e r e  are, llo\viver, some consideratiolls, allt\ some 

facts ,  on n.liic11 \ye may very safely advance a t  least a 
few steps t o n a r d s  t h e  e x p l a ~ l a t i o l ~~ v e  tlesire. T w o  
grea t  causes of change, two great  eiements of  Develop- 
ment  or E v o l u ~ i o n ,  ha\-e been specified above--namely, 
t h e  extel.nal conditions autl the  internal nature of >Ian. I 
Let u s  look a t  tlieiil for a little separately, in so  f a r  a s  
they can be  separated at  all.' 

~ - - .- -- I1 
T h e  arqument  which follolvs n a s  ~ l l o e d  in a folmer 1%-ol-ko n  " Prim-

eval Alan." I t  haa bcen 2 1 ~ 1 ~re-wl.itteFand re.considered n,ith referellce 1 
to various objections and replies 

a s  chaos, it came to be  tlivided into sea, ant1 land, a n d  
a tmos l~here; thirdly, tha t  the  lower animals were born 
first,-hIan b t i n g  the  last a s  h e  is the  highest product of 
Crzation ; fourthly, t h a t  h e  appeared first a t  one place
onl!-in the  world, a n d  t h a t  from one pair has  ail the  earth 
been overspread. 

I t  is remarkable that  in this general outline of events, 
and especially in tile unity of hlan 's  origin, t h e  progress 
of discovery, nnrl those later sueculations ivhich h a r e  
outrun c~iscbvery, a re  in strict accordance ~ v i t h  the  tra- 

di t ion recorded '!-"le Jewish in-
deed, some, scient~fic luen w h o  think tha t  different races 
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of men represent different s~ecies-or, at  least, that  if ji land-masses begin, wl~icli stretch scut l~ward without a 
Man be definetl a s  one species, it is a species which has break through all the temperate and throug-h all the tor- 
spread from x o r e  than one place of origin. But those i rid zones on both sides of the Equator. Then, again, all 
who hold to this idea are men who stand outside the i these great continents of the  globe, as they extend towards 
general current of scientific thought. T h e  t e ~ d e r c y  of ) the south, become narrower and narro\%er, and so tend 
that thought is more and more to tlemaucl 1111ity and t9 become inore and Inore ~videly separatecl from each 
simplicity in our conception of the methods of c ~ e s t i c ~ ~ ,  oceanic T c ~ v a r d s  the north, onother by vast spaces. 

and of the order of events through which the h ~ r t h  of the contrary, all these converge, ancl at  
c o ~ ~ t i n e n t s  one 
species has been brought about. So strong is the  ten- I point, Behring's Straits, they al~proacll so near each other 
dency, ant1 so intimately connected is it with the i,~teilec- , that only a space of some forty miles oi sea intervenes 
tual conceptions on which the modern theory of Devel- between them. 'The result is, that in the northern htmis- 
opment has been founded, that hIr. Llarwin himself, and 1 pliere tliere is either a coiltinued connectioli 11) lantl, or a 
nrr. TCallace, TYIIO may be said to be jo in t -a~~t l ior  connection severed cnly by comparatively nai-ro\v chan- ~vit l i  
him of that  theory, both lay it down as  a fundalne~ital  nels, betiveen all the great inhabited continents of the 
postulate, that each new organic Form has originated, 
and could only originate, at  one place. This tloctl-jne is )
by no means a necessity of thought, nor is it a necessary 
consequence of the theory of Development. I t  rests ' 
mainly on the doctrine of chancts,  and chat doc- 1 
trine rnay be wholly inapplicable to events \vhicll I 

are governed not by accident but by law. I t  is, 
however, a postulate of the particular fcrm of that 
theory which Mr. D:rrwin has adopted. I t  is not always I 

v o r l l  T h e  consequences of this a s  bearing on tlie dis- 
persion of hIa111tind are ol~vious at a glance. I f ,  for es- 
ample, i f a n  may be  supposed to have been born in any 
part of Wrestern or Central Asia, it is exsy to see how his 
earliest lnigrations niiglit lead hiin ~vithout serious iliffi- 
culty into every one oftl ie lands in which his chiitlren 
have been actually found. T h e  Intlian penil~sula was a t  
his feet. A natural bridge, as  it were, would enal~le him 
to penetrate the Arabian tleserts, and ~vould contluct him 

easy to reconcile this postulate \vlth the exis:ing t i~ s t r~bu-  11y the glorious valley of the Kile into the heart of the 
animal for-IDS. But it is I:O~ abso- continent of Aflica. Eastwnrtls he had before him the '
tion over the globe of 


lutely inconsistent u7it1i the facts so far as  we ]<no\\. t i i t ' t ~~  
; 
and it is interesting to observe 11o\v universallyalltl tacitly 
it is assunled in all the current explanations of the his- 
tory of' Creation. On this point, therefore, of the unity I 
of Mali's origin, those who b o ~ v  to the authority of the I 
most ancient and the most venerable of traditions, a r d  , 

those who accept the most i~nposing allti the most i-.opu- 
lar of modern scientific theories, are foulltl stalltli~ig 011 
common ground, ant1 accepting- the same result. I 

Aiid when we come to consider a very curious subject, 
namely, the configuration of the habitable contintnts of 
the globe, we find that  this configuration stands in a very 
intelligible relation to the dispersiotl of hIankind from a 
sicgle center. If, indeed, n;e could suppose that the I 
earllest condition of our race was a condition cfativanced 
knon-ledge i l l  the useful arts, thei-e~vould 11e no difficulty ( 
to solve. The  great oceans of the n.orld are now the I 

easiest liigli\vays of travel, and, consecluently, of dis!)er- 
sion. T h e  art and the science of navigatiol1 has lllade 
them so. But we cannot imagine that  this art or this . 
science \vas 1;nown to our forefathers of a very early age. ; 
\'arious rileans of crossing narrow waters, from the use 
of solid logs of wood to tile use of the same logs when 
11o11oned out, and so to the use of canoes and boats, were 
in all probability among the very eal-liest of human in- 
\~entions. But not the less would it have bee11 impossi- 
I)le v i t h  these inventions to cross the  Atlantic, or the 
indian Ocean, or even many of the more lirnitetl tracts of 
sea \vhicl~ nonr separate so many habitable regions. Some 
other solution must be found for tlie problem presented 
by the fact that the earliest navigators ~ v h o  tralrerst(l 
those seas and oceans have always found the lands on / 

fertile tracts of China, and beyontl the narrow passage of 
Behring's Straits lay that vast continent wliich, when re- 
tliscorered froni the '\Vest, \<-as called the  New 11-orld. 
Again, beyolid the sout!~ern spurs of the great Asiatic 
Continent there lay an archipelago ofmagnificent islantls, 
with comparatively narro\\- seas betweell them, and con- 
nected by a continuous chain with tlie continental islailds 
of Australasia. 'The sea-faring habits which ~ ~ r o u l d  spring 
up a ino~lg  a11 insular population,-ezpec~ally in an arclii- 
pelago where every volcanic cone anti every coral reef 
rising above the  waves \\as rich in the products of a 
bounteous vegetation,-n.ould soon lead to a rapid devel- 
opment of the arts  of navigation. When these\vere once 
acquiretl, tliere is no c!ifficulty in accounting for the 
gradual clispersion of the huinan race ainoiig the beau- 
tiful islands of the Pacific. Across its coml~arativeljr 
peaceful waters it is not improbable tliat even rude navi- 
gators may haye made their way at  various times to people 
the ~ v e s t e r ~ i  shores of the continent of America. 

I t  is true indeed that  the science of geology teaches us  
that the tlistril~ution of sen and lantl has been iunmensely 
various in tlifferent epochs of the unnieasuretl ages ~vhic11 
llave heen occupied in the fo~~mat ion of our existing ~vorltl. 
Ant1 it maj- be urged froiii this that no argmnent on the 

dispersion can 11e hasetl ~v i th  safety upon that 
as  it now is. Thei-e is not much force: 11o1v-
plea. For  it is equally tl-ue that the evitlence 
geology is in favor of the very great a~iticluit~. of 

the principal land-masses, and of the great oceanic hol- 
lo~vs  n-hich nolv tiivitle them. T h e  ailticjuity of these is 
allnost certainly niuch greater than the anticluity of \Ian. 
The fauna and the flora of the principal continents indi- 

the other side aireadycolonized, and in some cases ~hickly cate tlienl to have been separateti sincea periotl in the de- 
inhabited by races and ~ ia t ' ons  which had tliade consitl- i 
erable advances in civilizatlcn. Yet, this prohlern pre- ' 
sents 110 serious difhculty in accepting the unity of the 
lluman race, when it is regarded in the light of physical ' 

geography. T h e  tlistributinn of the larger tracts ot land I 
and sea upon our planet is very singular indeed. At-
tacl1ed to tlie southern Pole there is 110 n ~ a s s  of land 
\vhich stretches so far north as  to enter tile latitudes 
\vhich are even moderately temperate. 111 the centre 1 
of the Alltarctic Circle there is probably a great conti- 1 

1 . But it is a continent where iolcanic fires burst 
here and there through surfaces which are bound in per- 
petua! ice. Round tliat vast Circle roll the contiriuous 
waves of an Ocean vexed by furious storms, and laden 
lyitll the wrecks of i~nmeasurable fields and 1 
cliffs of ice. 111 the northern hemisphere, rouild the ~ l r c -  ; 
tic Circle,on thecontrary, everythingis different. There 1 

~~e lopmen t ,or in the creation oi species, long anterior to any 
probal~le estinlate of the time of ;\Ian's nppearnnce. Even 
if that appearance dates fro111 the kliocene epoch in geol- 
ogy,--n~hicli is an extreme supposition,--110 great d~ffer -
ence in the problem of the tlisl~ersion of our species would 
arise. Since tliat tiilie i~ltleetl it is certain that great sub- 
sidences and elevation of land lia~re taken place. But al- 
though these changes have greatly altei-ed the outlines of 
sea and laild along the shores of Europe and America, 
there is no reason to l~elieve that they coultl have niateri- 
ally a+cted, either injuriously or othenrise, the earlier 
m ~ g m t ~ o n s  Ilanliintl.of 

Gut although the ,  peculiar physical geography of the 
glol~e makes it easy to understand !IOIY, from a single cen- 
tre, it iii~ist liave been quite 11ossil1le for a cre;iture ~vitli 
tile 11eculinr 1)owel.s ant1 faculties of i\Iali to distribute 
lli~nself, as he lias actually been fount1 distril~uted 01-el 
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every habitable region of the M-orld, it is most important 
to observe the very adverse conditions to which, in tlie 
course of this tlistribution, particular portions of the Iiu- 
lnan family lllust have been, and to ~vllich Tve do no\\r find 
them actually exposed. 

The " New \\7orld "--the American continent--is that 
which presents the most uninterruptetl stretch of habit- 
able land fro111 tlie higliest nortliern to the lowest southern 
latitude. No part of it was without human inhabitants 
nrhen the civilized children of the Oltl \Vorld first came 
upon it, and ~vhen, from its niountain tops, they first 
" staretl 011the Paciiic." On its extreme north there \\-as 
the Esliimo or Inuit mce, maintaining liu~ilan life under 
conditions of extre~ilest liartlship, el-ell amid the perpetual 
ice of tlle Polar regions. On the extreme south--at tlie 
opposite estremity of the great American continent--there 
were the inhabitants of Cape Horn and of the island off it, 
both of nliich project their tlesolate rocks into another of 
the most inhospital~le climates of the ~vorld.  Let us take 
this case first-because it is a typical one, and because it 
liapl~ens that n-e have from a master-hand a descl-iption 
of these people, and a suggestion of the questions ~l-hich 
they raise. The  natives of Tiel-ra tlel Fuego are one of 
the most degraded among the races of mankintl. How 
could they be otliern~ise ? " Their country," says blr. 
Ilar\vin, " i s  a broken mass of nriltl roclis, lofty hills, and 
useless forests; ant1 these are viewed through lalists ant1 
endless storms. The  habitable lantl is retluced to tlie 
stones of tlie beacli. In search of foot1 they are compell- 
ed to n-ander unceasingly from spot to spot ; ant1 so steep 
is tlie coast that they can only move allout in tlieir wretch- 
,ed canoes." They are habitual cannibals, killing antl eat- 
ing their old women Ilefore they liill their dogs, for the 
sufficient reason, as  explainetl by tliemselves, " Iloggies 
catch others : old women, no." Of some of tliese people 
.~vho canie round the Beaylc. in tlieir canoes tlie same 
author says : " These were the most n-retchetl ant1 miser- 
able creatures I any~vhere I~eheld. Tliey ~vei-e quite nalietl, 
ant1 el-en one full-grown woman n-as absolutely so. It 
was raining heavill- and tlli: fresh ~vater,  together with tlie 
spray, tricltletl tlo\vn lier botly. In  aliother harbor not far 
distant, a. wonlan -ivho was suc1;ling a lie~i--l~ornchiltl, 
callle one clay alongsitle the vessel antl there remained out  
of mere curiosity, ~vhilst the sleet fell ant1 tlian-etl on her 
naketl bosom, and on tlie sl;in of her na1;etl baby. These 
poor wretches were stunted in tlieir g-ron-th, their hitleous 
faces bedaubetl with ~vliite paint, t1le:r skins filthy and 
greasy, their hair entangled, their voices discordant, ant1 
their gestures violent. Vie~ving such men, one can hartlly 
make one's self believe that they are fellow-creatures antl 
inhabitants of the same 11-orltl." Sucli are tile facts, or 
one aspect of the facts, connected with this people. But 
there are other facts, or another aspect of the same facts, 
not less important 1vhic11 we have on the same evidence. 
13eneatll this crust of savagery lay all the perfect attri-
butes of llumanity--ready to be developed the nlonlent the 
unfavorable conditions of Fuegian life were exchanged for 
contlitions wllicll \\-ere different. C:xptain Fitzroy had, in 
1830, carried off soille of these poor people to England, 
~vllel-ethey nrere taught tile arts ant1 the habits of civiliza- 
tion. Of one of those who \\.as taken baclt to llis own 
country in the Bea<rle,Air. Darwin tells us  that " his intel- 
lect was good," ant1 of another that he had a "nice dispo- 
sition." 

Let us look n o ~ v  at  tlle cluestions ~vllicll the lon- contli- 
tion of tlle Fuegialls suggests to LIr. Darwin. ii Il'hilst 
beholding these savages, one asks whence hal-e they come? 
\\7hat could have tempted, or what change compelletl, a 
tribe of men to leave the fine region of the Xorth, to travel 
tlo\\-11 the Cordillera or bac1;bone of America, to in\-ent 
ant1 built1 canoes wliich are not used by the tribes of Chili, 
Peru, and Brazil, ant1 then to enter one of the most inhos- 
pitable countries \vitllin the limits of the globe ? " 

These questions of blr. Darwin, it will be obserl-ed, as- 
sume that Man is not indigenous in Tiel-ra, del Fuego, 

They assume that he llas come from elsewhere into that 
savage country. They assume farther that his access to it 
has been by land. They assume that the progeliitors of 
the Fuegians ~ v h o  first came tliere were not skilled navi-
gators like the crew of the Beagle, able to traverse the 
Atlantic or the Pacific in their widest ant1 stormiest es-
panse. These assuniptions are surely safe. But these 
being accepted, it follows that the ancestors of the Fue- 
gians must have conle from the North, ant1 have passetl 
clown the whole length, or a great part of the length, of 
the American continent. In other ~vortls, they must have 
come from regions which are hislily favoretl into regions 
of extremest rigor. If external circumstances ha\-e any in- 
fluence upoil the contlition of Man, this great cha~lge  
cannot have been ~vithout effect. Accortlingly. Air. 1)ar- 
win at  once, instinct~vely as it were, connects tlie utter 
savagery of the Fuegians wit11 tlle ~vretcl~etl  contlitions of 
their present home. " How l~ttle," he says, " can tlie 
higher pon-ers of the mind be brought into play! Wha t  
is tliere for iniagination to picture, for reason to compare, 
for jutlgnlent to tlecide upon." It is in perfect accortlance 
\\-it11tins view that 011 el-ery side of tllenl, and in proJ,or- 
tion as  Lve pass no]-thn'al-tls from their nrretchetl country, 
~ v efind tliat tlie tribes of South America are less n-retchetl, 
ant1 better acquaintetl wit6 the simpler arts. None of the 
tlepressing antl.stupefying contlitions rvl~icll attach to the 
present home of the Fuegians can 11e alleged of the re-
gions in nrliich solile distant ancestors of the Fuegia~ls 
iilust have lived. In  Chili, in Peru, in 13razi1, in hlesico, 
tliere are bountlless tracts in ~vhich  every contlition of na-
ture, soil, climate, and p1.oductions, are comparatively as 
favorable to nlen as they are unfavol-al~le on the desolate 
shores of Cape Horn and Tierra del Fuego. \-et one or 
other of these many well-favoretl regions must ha\-e been 
on tlie line of marc11 11y ~vhich the Fuegian shores were 
reached. One ant1 all of them present attractions n~liich 
nlust ha\-e inducetl a long encanipnient, ant1 must have 
~nat le  them the home of many generations. \17hy was 
that marc11 ever resumed in a direction so uninviting ant1 
pursuetl in a tlestination so tlesolate and so miserable ? 

But the moment xve come to ask this cluestion in respect 
to tile Fuegians, n-e fintl that it is a cluestion \l-l~ich arises 
equally out of the position ant1 life of many otlier portions 
of the hunian family. The  northern extremity of tlie Am- 
erican continrnt presents exactly the same problem as  the 
southern. If it is impossible to suppose that Man lvas 
first created, or born, or developed in Tierra tlel Fuego, it 
is not less iml~ossible to suppose that he had matle his first 
appearance on the frozen shores of Bafin 's  Bay. \Yatch-
ing at  the blo~v-hole of a seal for 117any hours in a t e m ~ ~ e r -  
ature 7 5 O  below the freezing point, is the constant worl; of 
the Inuit hunter. Ant1 xvhen at  last his prey is strucli, it 
is liis greatest luxury to feast up011 the raw blood ant1 
blubber. T o  civilized man it is hardly possible to conceive 
a life so ~vretclled, and in sonle aspects a t  least so brutal, 
as  the life led by this race (luring the continual night of the 
Arctic n-inter. Not el-en the 11lost extravagant theorist 
as regards tile possible plurality of human origins can be- 
lieve that there \\.as a separate Eskinlo Adam, hlan, 
therefore, is as  certainly an immigrant into the dreary re- 
gions round the Pole as he is an immigrant to the desola- 
tions of Cape Horn. I3ut the \\,hole conditions of his life 
there are necessarily determillet1 by the rigors of tile 
climate. They are conditio~ls in \vhich ci\,ilization, as  it 
has been here defined, is impossible. Ant1 theimportance 
of that definition is singularly, apparent in tile case of 
the Eslciino. Althougll essentially uncivilized, he is not, 
in the ort l ina~y sense of the word, a savage. hlany 
of the characteristics usually. associatetl ~ i t h  that 
wort1 are altogether wanting 111 the Esliimo. They 
are a gentle, inoffensive, llospitahle, and truthful 
race. They are therefore a conspicuous exarnple 
of the fallacy of supposing that  there is any necess-
ary connection between a backward condition of k~iowl- 
edge in the useful arts, and violent dispositions, or 
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ferocious and a u c l  habits. Men are not ntcesszrilg 1 
szvage because they inay use flint hatchtts, c r  because 
they may point tl-eir arrows a r d  their spears with bone. 
Nevertheless, the cordition c,f the Eskitro, altl-ough r.ot 
savage, is almost the tl-pe of the merely uncivilizetl ccn- ; 
dition of blankind. I t  is a condition in \v11ich ro t  inc,re 
than a few families can ever live together, ant1 in ~vliicli, 
therefore, large communities canrot be for~necl. X few 
s:mpIe ant1 some rer)- curious rules cf clvnership are all 
that can I-eprisent among them tbe great law-givirg in- 
stinct which lives in h1a11. Agriculture cannot he prac- 1 
ticed, nor even the pasturing offloclts and herds. TYlth-
out fuel, beyond the oil which feeds their feeble lanrpi, 
or a few stray logs of drift timbtr, the Eskimo can !lave 
no access to the metals, which in such a country ccu'cl 
not bereduced from their ores, even if these ores were 
themselves obtainable. T h e  useful arts  are, tl~e~.cifore,I 
strictly limited to the devising and making of canoes antl 

c t  the c c ~ ~ t i n e n t  of a fewof Africa, ~ v i t h  the  ciccpficn 
tribrs whose presect habitat is exccptionaily unfavorable. 

T te re  i:, hcwever, another caze of dificulty in r e s ~ e c t  
to the tIi:tr!l,rition of h~Ianlcind, ~ ~ f h i c h  in sollie resptcts is 
even more rtmarltal~le than tlie case of the Fuegians, or 
the caze of the Es1z:mo. \Ye have seen that  the great 
Asiatic continent, t tougli  it does not itself extend 
beyond latitudes ivhich are fa\.orable to hcman settle- 
mtnt ,  is practically prolcnged through a ccntinuous 
ckjoin of islards into the regions of Australasia. 
E v e ~ y  part of those regions cvas fount1 to be in-
lial~ited nh -n  they were discovered by civilized mpn ; 
rncl it is universally ad~ni t ted  that tiie natives of l u s -
tralia, 2nd the 11ativrs of Ta:mania, are or cvere (for the 
Tnsnlanians are now extinct) among the very lowest of 
all the fami1:es cf ;\Ian, Kolv the physical ccnditions 
of tlie great i:lands oi  Australasia are in many re-
spects tlie most rcmarltable on tbe surface of the 

meapcns of the chase. There is no tlomestic a ~ l i ~ n a l  i globe. 'I'htir peculiar fauna and flcra prove them to be 
except the dog-, and dogs too, lilte their masters, m u ~ t  , 
have been brought fro111 elseuhere. T h t s e  are all con- 
ditions wliich exclude the first elen:ents of n h a t  we un- 
derstand by civilization. But every one of these co12di- 
tions must have been tlifferel>t with the progenitcrs of the 
Eskimo. Ifthey were immigrants into the regions within ~ 
the Arctic Circle, they must liave come from the nlorr 
temperate regions of the South. They must have bee11 
surroundetl there by all the  natural advantages of which 
their descendants are  now deprivetl. T o  \vh?t extent 
these ancestors of the Eskiino may have profited by thrir  I 
very different and more favored position, we cannot 
know. They rnay have practiced such simple agricu!tu~-e , 
as  was p~act iced  by the most ancient races which have ( 
left their traces in the Swiss Lake tl~vellings. They may 
have been nomads, living on their Hocks antl herds, 2s /
the Laplanders antl Siberians actually are ~ v h o  in the 
Old World live in latitudes only a little farther south. ' 
They may have bien people ~ v h o ,  like the ancient but 
unknown 4Iound-builders in the Southern ant1 IVestern 1 
States of America, had developed a comparatively high 

cf great anticlu~ty as  islantls in the geological history of 
the earth. Tliat is to say-their beasts, ant1 their bircls, 
ant1 their vegetation are so widely separate from those 
of all other regions, that dur i~lg  long ages of the total 
time wliich lias elapsetl since they first appeared above 
the ocean, they niust have been as  separate as  they are  
r10n7 from all other habitable lands. Their  beasts al-e, 
incleecl, related--closely related-to forms ~vhich  have 
existed during certain epochs in many other portions of 
the earth's surface. But those epochs are  so distant, 
thxt ive are carried back in our search fcr creatures l ~ k e  
thin^ to the tinies of the Secondary Roclts- to the hor- 
izon of the Oolite. Speaking of the pcvelty and cf the 
extremely isolated character of the Australian hIammalia, 
3Ir. 1T:allace says :  " This class affortls us the most cer-
tain l:rocfs that no part of tlie country has been united 
to the Asiatic cciltinent since the latter part of the Mez- 
ozoic periotl of g ~ o l c g y . " ~  Of the vast series of crea-
tures which elsenliere have been created, or born, or de- 
ve!oped, since that epoch, i i~cluding all the higher mzm- 
bers of tile JIammalian Class, not one existed in Austral- 

civilization. But one thing is certain, that  they ~ n u ~ s t  asia until they were introduced by Europeans. Among 
liave lived a life ~vholly different from the life of the 
Esltiino, and that they must have had completely different 
habits. Whatever arts  the father knew, suitetl to illore 
genial climates, coultl not fail to be  forgotten by the 
chiltlreo, ill a country w11ere the practice of then? was  1 
impossible. 

T h e  sarne cjuestion, therefore, wliich Darwin asits in 
respect to the inhabitants of tlie extreme south of the 
American contit~ent,arises in respect to tlie inhabitants of (
its extreme north-What can have intlucetl any people to 
travel along that  continent in a direction more and more 
inhospitable, and at last to settle in a couatry where 
nearly one-half the year is night, and where. even tluriilg 
the short surumer, both sea and land are mainly occu- 
pied by ice and snow?  

But, again, we are re~nindeil that there are other cases 
of a similar Itind. The Africzn continent does not extend ' 

so far south as to reach a serere southern latitutle. In  that  
coutinent,accordingly, beyond the frequent occurrence of , 

deserts, there is nothing seriously to impede the niigra- ! 
tions of RIan from its northern to\vards its souther11 ex- 1 
t r e~n i ty ;  nor is there anything there to subject them 
when they had reached it to the worst condit~ons. 
cordingly we tlo not find that the predominant native !races of Southern Africa rank low in the scale of human- , 

ity. Those anlong them, ho\vever, which are or were the 1 
lowest in tha t  scale, were precisely those who occupied ' 
the  most favorable portion of the coi~ntry  and are  known 
as Bushmen. Of these it is well ascertained that they are 
not a distinct race, but of ltiudred origin with the Hot-
tentots, who were by no means so degradeti. 011 the  
cvhole, therefore, the cjuestion how nlen coultl ever have 
been induced to live where we actually find them, does 
not press for an  answer so much in respect to any part 

the grasses tilere were none ~vhich  11y cultivation could 
be deveiopetl into cereals. Among the brasts there n7as 
not one mhicli was capable of domtsticaticii. There were 
no apes or ~nonl ieys ;  no oxen, antelopes, or deer ;  no 
elt l~hants,  rlrinoceroses, or pigs ; no cats, ~volres  or 
heal-s ; none even of the smaller civits or weasels : no 
lietlgehogs or shrews ; c o  hares, scjuirrels, or porcupines, 
or tlormice."J 'There was not even a native d o g ;  and 
the on]!. approach to, or representative of, that n.ont1t.r- 
ful animal, \\.as a lolir, marsupial beast, \vliich is a inere 
biting machine, incapable of aEection for a master, ant1 
incapable even of recognizing the hand that  feetls it. 
In the whole of Australia, with the exception t f  a few 
mice, there \vns not one single mammal \vhicli did not 
belong to  this l o o  hlarsupial Class, whilst some others 
I~elonged t o n  class still lower in the scale of organization, 
the class called lYlonorremata. Strange forms astonislietl 
o m  first explorers, such as  the Ornitl~orynchus and the 
Echidna-forms ~ v l ~ i c h  co~-i~bined features elsewhere 
witlely sepa~.atetl in the animal ltingtlor~l-the bills of 
Eirtls, the spines of Porcupines, the fur of Otters, and the 
feet of Aioles. Nothing analogous to these relics of an 
extinct fauna had been l tnow~i to survive in any other 
part of the world. Yet in tlie mitlst of this strange as- 
seriiblage of creatures, without any representative of the 
animals which elsewhere surrounct him, the faniiliar form 
oi :,Ian al,pearetl, low, indeed in his contlition, but with 
all the inalienable characteristics of his race. I t  is true,  
that  ever)-where the gap wliich separates Man from the  
l o l ~ e r  a u ~ ~ n a l s  is enormous. Nothing bridges, or comes 
near to l~ritlging it. I t  is a gap wliich lias been well 

".iu.tralaaia," 11y Alfied R.\Vallace, p. j r .  

3 "A~~s t r a ln s i a , "by Alfred R.IVollace,p. 51. 
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called a gulf. But in ilustralasia the breadth and depth 
of this gulf is rendered inore conspicuous by the assccia- 
tion of hIan with a series of animals absolutely wanting 
in those higher iiltnibers of t he  Mammalian Class 1vhic11 
elsewhere minister to his wants, and the use of \~ l i i ch  is 
among tile first elements of a civilizeii condition, Alone 
tvery~vhere, ant1 separate from other beings, Alan ismost 
conspicuotisiy alone in those strange and distant lands 
where his high crganization is in cor,tact \vith nothing 
nearer to itself than the locv marsupial bl-ain. 

T o  those who connect rhe origin of ;\.Ian ivith the the- 
ory of Develcpment or E ~ o l u t i ~ i i ,  in any shape or in any 
form, these pec~1:ar circuinsrances respecting the fauna 
of Australasia intlicate be!ontl all dou l~ t  tlint LIan is not 
there indigenous. They s t a m l ~  liim 2s an immigrant in 
those regions--a \vantlerer frcni other laiitls. Nor \1ri11 
this conclusion be less assuredlv lielcl bv those who be- 
lieve that in some special senze l I a n  has been cl-ea!etl. 
'Tllere is soinethiiig niore than an incongiui!y in suypos- i 
in^ that there Lvas a senarate Tasmanian Adam. T h e  1- ~ c  


belief that the cr:ation of ;\Ian has been a special I Y O I I C  
is not inconsisteut n i th  the belief that in the time, 
and in the circcmstaccrs, ant1 in the neth hod of this 
\loll<, it h,1d a tiefinite relation to the preiiolls 
course and hiztorp of Cteation-so that Man did 
nct a l ~ l ~ e a r  until all th tse  lcwer animals: hat1 
been born, 1vhic11 ~ve re  tlestinetl to minister to liis necessi- 
ties, ant1 to afiortl him the means anti ol~portmni~iesfor 
tlint kintl of tlel-elop~nent ~vhich  is l~eculiarl!. liis own. 
On the contrary, this doctrine of the ]>re\-ious cl-eation of 
tile lo~ver animals. ~vhich is, p e ~ h a l ~ s ,  61-nily estab- niore 
lished on the facts of science tlian an!. other resp .ctiiig 
the origin of J lan ,  is a tloctrine fittiiig closel!- illto the 
fundamental conceptions \~ l l ich  inspire the 11rlief that 
Alan hzrs been protlucetl l>y operations as escel3tion:il as 
their result. Ant1 so it is, that 1~11en I\-e see men inllalbit- 
~ n glands destitute of all the l~iglier AI:rmmalia, IT-hich :rre 
else~\hei-e his servants or coml)anions-tiestitute even of 
those productions of the vegetal~le kingtlom, n.liic11 alpne I 
~-el);~ythe cu1ti1-:rtioii of the soil, ~ v e  conclutle ~ ~ i t l l  cert:i~nty 
illat he is tllerc a nanilercr from some distant 1;inds. I 
n-llere the \~o r l<  oi cre;ition hat1 been c:rrrietl farther, and 
n ~ h r r e  the collditioils of surro~~ni l ing  /Satul-e I V ~ I C :socll :ls 
to affortl him 111e contlitions of a l~oiiie. 1

\I-e see, then, tii:rt I>!.tile question z i~ l i~ t l  51r. I):ii.\\.in, 
in respect to the Fuegimis, is ;r question arising cclunlly in 

tlie race, it is in the llighest tlegree improbable that a 
cllange of lial~itat so gi-eat should have been ~vithout a 
corresponding effect upon those over whoni it passed. 
Kor is it a nlattei- of doubt or niei-e speculation tliat this 
effect nlust Ilare 11een in the highest tlegree mlfavorable. 
'l'lie conclusion, tlierefore, to \vllicll \I-e are let1 is, that 
such 1-aces as  those ~ ~ h i c h  inhabit Australasia, ai-e indeed 
tlie I-esults of tlel-elopnlent, or of evolut~o~l-- 11ut of the tle- 
velol~n~eiltof contlitions, ant1 of tile evolution ~~nfavora l~ l e  
of the natural effects of these. Insteatl of nssmning them 
to Ibe tlie nearest living representative of primeval AIan n.e 
si~oultl 11e nlore safe in ;rssuniiiig tlici~i to represent the 
\vitlest tleparture fl-om that earliest co~itlitioii of our race 
11-liich, oil the theoi-y of i)evelopmeilt, must of necessity 
have bee11 ;rssociateil at iil-st nit11 tlie most llighlp favor- 
a l~le  contlitioils oi external Xat i~re .  

D O L R E ~ - ~ ~ <ON TI-IE N A T U R E  ;~NUCONSTITU-
T I O N  O F  LIATTER.  

A CRII I Q I T E .  

~h~~~ a,,lIearecl ill u s c r r x c ~ "  ()[three lbal,ersia ser ies  
by professGr rl,E.D ~ I , ~ ~ ~ ~IYhich ccnta i l l  sucll 
some\vhat startling itltas 011 the nature and constifulicn 
of matter that  an illterestillg contrcvtrs! M a st o  be ex-
petted, i\'eally llaYe, holveYer, 
,iti70ut any o ~ j e c ~ i c l l shaving heel, raise(l to ally of the 
profersor,s statemtllts, 5o11ie of \%,hichseem to me  q u i t e  
s tral ,ge and of  FEcLlliar matllematics \Yithal. I 
,,,,, ,;th little llesitation e l l te ra  p lo tes t  some 

these stattmellts ,  ,rile subject of the of  
is so illtlicate,so tomlllicaLed, lIeset ,\-ith so 

tllfticulties tile ol;e hal,d, wl l l lecn  o,ller our  means  
of  (lealing \\illl it are so illadequate, metllocls of  in-
vestigaticn so illll,tr~ect that, as  hlasLvell says, all ,ve can  
(lo is to malte hypotheses see how far o u r  facts anti 
,Ihenolnena bear out ,  hi^ being so, I belieYe 
n.~lelleYera bcltl ~ l y l ~ o ~ ~ l r s i s  alld con-is
clusions are dl.aIln tllerefrclll 1,); without hlc I:ing 

most cal.efl,l with all the  principal 
phenomslla the humblest stu(lellt of hi-
,.inaling department o f  , , ~ l y s i c a ~  scierlce llas a to 
lllall,~ a llalt, allcl to exa,ni,le \$,hetiler lie 
\vho assumes to guide is himself sufficiently accluainted 
\vitt, intricacies alltl \\,inclings oftile roatl Ilot to isad 
],is ~ ~ l l ~ ~ ~ ~ ~into the c~islllal swal,lps of lnetapllysical vag-

\vIiich from any cause ljresent contlitio~~s liiglil! ui1in1-or-. 1 
able to Alan. Just as hIr. l ja r~vin  asltetl. 1v11a~ co11ltl 11x1-e 
inducetl tr i i~es to travel (1011-11 the American continent to 
:I cli~nate so rigorous ;IT Cape Horn ?-just as u-e hi~ve I 
aslietl, on the same principle, 11-hat coultl 11ai.e intlucetl 
men to travel along the same continent in a n  opljosite tli- 
rectioll till the!- reac11etl :rntl settli.tl \vit~lin &lrctic I 
Circle ?-so no\v we have to ad;, 11-11nt coultl ha\-e intlucetl 

~ i ricll anti slIlelitlitlto traI-el from ~or  from ~ , 
islands of the Eastern r\rchipelago, ;rntl to talce tIleil-
abode in Australasia ? 1 

ln one of these cases tile has iIeen  gl.eatly I 

for  11 lias beell a not o l l l y  inI-olYillgI 

respect to all the races 1111o inliai~it regions of the glol~e,  ,,i,,, 1 tl.,erefore claim for that lest \\hat I 

comparati~-e disatlvn11tage5, blIt 
fulltlnlllelltnl elements of ciI-ilizatioll, anti 1 

sulIjectil lg t~~~~~ ulltlerIYellt t" tleteriorat-,\-llo c~lallge 
ing influences of tile most po~verful 1;intl. 

I t  follo~vs froill these consitic.ratiolis as a llecessar!. 
sequence that tile present contlition of tile 11ustmliai1, or 
the recent contiition of tile T~asin;uni:in, cannot possii~ly 11e 
any t r u s t ~ ~ o ~ t l ~ ! -  iilltlicntion of tile colltlitioli of tlleir ;ill- , 

cestors, wllen tile!- livetl ill more fnvol-etl regions. ,rile i 

sarlle arguinent al~p1ies to tllclll lyllic~l, ;ts \\re linve seen, 
to ~~~~i~~~~ ~f a l l  

1

!alltl the ~ ~ l ; i ~ ~ ~ ,  
faiililies of 1\Ianliind are tile tlescentlants of men, \\711o at 
some former tiine inhabited countries ~vholly clifferent in 
climate, and in protluctions; ant1 in all the faciiiLies 1~11ic11 
these afford for the development of the special faculties of 1 

130silirc t \ iz~r~l i l l~ ies-motion relative to its centre of ! or motions of its parts 

have to say  might lbe colistrllet~ as too lIresulliptuous. 

1, l.eYi el,; I sliall, in the touch ui,on alld dis- 
cllss I desire to esamille, in the  or(ltr i n  \vhicli
Illey occur ill tile ~ ~ ~ 

,
1
. 

begin, ll,ell, ~f ~ 

witll first section 11, I .illall devotea little at-
1 7 ~ 7 ~ 'tention to the ecluation E' - c---\~hich the I'rofessor 

2 
says expresses the total energy of an  atom. It seems an 
altogether gratuitous assumption to give to the expres- 
sion for the total energy of an atoin the sa i l~e  lorin that  
Clausins gives for the total energy of a molecule. In the 
n io lec~~le  and also the we have the niotioll of trlnslation 

niass;  but of the atom \ve cannot make the same asser- 
tion. Clausius was justifietl, Ily mathe~natical  deductions 
from experimental data, to assunie that  the total energy 
01 the inolecule is prol~ortional to the energy of agita- 
tion ; but tl1at does by no means justify the assumpti011 
that the sallle for111 of function also the total 
energy of the atom, for here all experimental data are  want- 
ing. \\-e mag, however, reasonably conclucle that  the 
f o ~ i n  of this i ~ ~ u c t i o n  for the atom must differ somewhat 
f ro"  that for the molecule, as  the motions of the atom 
n u s t ,  of l.lecessity, be m~lcll  lllore intricate and complex 
-- -- .-- -- .--

-p-
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40, ;,ld " o n  the i impl i tude of  Yibl-;itiol~ of Atorns," Val. XI., p. 146. 
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