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INTRODUCTION

T H E  LAST L IN K .1

B y  E r n s t  H a e c k e l .

AT  the end of the  n ine teen th  cen tu ry , th e  age o f “ n a tu ra l 
science,”  the  d epartm en t of knowledge th a t  has m ade 
m ost progress is zoology. F ro m  zoology has a risen  the  

study of transform ism , w hich now dom inates th e  whole of biology. 
Lam arck la id  its  foundation  in  1809, and  fo rty  years ago Charles 
D arw in obtained fo r  i t  a  recognition  w hich is now universal. 
I t  is n o t m y ta sk  to  repea t th e  w ell-know n p rincip les of D a r
winism. I  am  n o t concerned to  exp lain  th e  scientific value of 
the whole theory  of descent. T he whole of o u r biological study  
is pervaded by it . N o general problem  in  zoology a n d  botany, 
in  anatom y and physiology, can  be discussed w ith o u t th e  ques
tion arising, H ow  has th is  problem  o rig ina ted?  W h a t are the  
real causes of its  developm ent?

This question was alm ost unknow n seventy years ago, w hen 
Charles D arw in, the  g rea t re fo rm er o f biology, began h is aca
demical career a t  Cam bridge as a  s tu d en t o f theology. I n  the  
same year, 1828, C arl E rn s t von B aer published  in  G erm any 
his classical work on the  embryology of an im als, th e  f irs t suc
cessful a ttem p t to  elucidate by “  observation an d  reflection  ”  th e  
mysterious o rig in  of the  an im al body fro m  th e  egg, an d  to 
explain in  every respect th e  “ h isto ry  of th e  g row ing  in d i
viduality.”  D arw in a t  th a t  tim e had  no  knowledge of th is  
great advance, and  he could n o t divine th a t  fo rty  years la te r

1 T h is  in troduction  is a  r e p r in t  o f  a n  address  delivered a t  t h e  F o u r th  
In te rn a t io n a l  Congress o f  Zoology, a t  Cam bridge , E n g la n d ,  A u g u s t  26, 
1898, by  P rofessor  E r n s t  H aeckel,  o f  J e n a ,  th e  m ost ce leb ra ted  o f  G e rm an  
evolutionists.
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embryology would be one of the strongest supports of his own 
life ’s work —  of th a t very theory of transform ism  which, 
founded by Lam arck in  the year of D arw in’s b irth , was accepted 
w ith  enthusiasm  by Charles’ g rand fa ther E rasm us. T here is no 
doubt th a t  of all the celebrated n a tu ra lis ts  o f the n ineteen th  
century D arw in achieved the greatest success, and  we should be 
justified in  designating the  la s t fo rty  years as th e  Age of 
D arw in.

I n  searching fo r the  causes of th is  unexam pled success, we 
m ust clearly separate th ree  sets of considerations: first, the 
comprehensive reform  of Lam arck’s transform ism , and its  firm  
establishm ent by the  m any argum ents draw n from  m odem  
biology ; secondly, the  construction of the new theory  of selec
tion , as established by D arw in, and independently by A lfred 
W allace (a  theory called D arw inism  in  the  proper sense) ; 
th ird ly , th e  deduction of anthropogeny, th a t m ost im portan t 
conclusion of the  theory of descent, the value of which fa r  sur
passes all th e  o ther tru th s  in  evolution.

I t  is the  th ird  po in t of D arw in’s theory  th a t  I  shall discuss 
h e re ; and  I  shall discuss i t  chiefly w ith  the  in ten tion  of exam
in in g  critically  the  evidence and the  different conclusions which 
a t  present represent our scientific knowledge of the  descent of 
m an  and of the  different stages of h is anim al pedigree.

I t  is now generally adm itted  th a t th is  problem  is  the  m ost 
im p o rtan t of all biological questions. H uxley was r ig h t when 
in  1863 he called i t  th e  question of questions fo r m ankind. 
T he problem  which underlies all others, and is m ore deeply 
in teresting  th a n  any other, is as to  the  place which m an  occupies 
in  na tu re  and  h is relations to  the universe of things. “  Whence 
our race has com e; w hat are the  lim its of our power over nature, 
and  of n a tu re ’s power over u s ;  to w hat goal are we tend ing  —  
these are the  problems w hich present themselves anew and with 
undim inished in terest to  every m an born  in to  the  world.”  This 
im pressive view was explained by H uxley thirty-five years ago 
in  his th ree  celebrated essays on "  Evidence as to  M an’s Place 
in  N ature.”  T he first is en titled  “  O n the N a tu ra l H istory  of 
the  M an-like Apes ” ; the  second, “  On the  Relations of M an 
to  the Lower A nim als ” ; the th ird , “  On some Fossil Remains 
of M an.”  D arw in him self fe lt  the burden of these problems 
as m uch as H u x ley ; bu t in  h is chief work, “  On the  O rigin of
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Species,”  in  1859, he had  purposely only ju s t  touched  them , 
suggesting th a t  the  theory  of descent w ould shed lig h t u p o n  the  
origin  of m an and h is history. Tw elve years la te r , in  h is  cele
brated work on “  T he D escent o f M an, and  Selection in  R ela
tion  to Sex,”  D arw in  discussed fu lly  and  ingen iously  a ll  th e  
different sides of th is  “  question of questions ”  fro m  th e  m or
phological, h istorical, physiological, and  psychological p o in ts  of 
view. As early  as 1866 I  m yself h a d  app lied  in  the  “  G enerelle 
M orphologie der O rgan ism en”  the  theory  o f tran sfo rm ism  to  
anthropology, an d  had  shown th a t  th e  fu n d am en ta l law  of 
biogeny claim s the  same value fo r  m an  as fo r  a ll th e  o ther 
anim als. T he in tim a te  causal connection betw een ontogeny 
and phylogeny, between th e  developm ent of th e  in d iv id u a l and  
the  history of its  ancestors, enables us to  g a in  a  safe an d  certa in  
knowledge of our ancestral series. I  h ad  a t  th a t  tim e  d is tin 
guished in  th is  series ten  chief degrees o f v erteb ra te  o rgan iza
tion. I  a ttrib u ted  the  h ighest im portance to  th e  logical con
nection of anthropogeny w ith  tran sfo rm ism . I f  th e  la t te r  be 
tru e , the  tru th  of the  fo rm er is absolute. “  O u r theo ry  th a t  m an  
is descended from  lower vertebrates, an d  im m ediately  fro m  apes 
or prim ates, is  a case of special deduction  w hich  follows w ith  
absolute certa in ty  fro m  th e  general induction  of the  theo ry  of 
descent.”

D uring  th e  fo rty  years w hich have elapsed since D arw in ’s 
first publication of h is theories an  enorm ous lite ra tu re , discuss
in g  the general problems of transfo rm ism  as w ell as its  special 
application to m an, has been published. I n  sp ite  of the  w ide 
divergence of th e  d ifferent views, all agree in  one m a in  p o in t:  
the n a tu ra l developm ent o f  m an  canno t be separa ted  fro m  gen
eral transform ism . T here  are only two possibilities. E ith e r  
all the various species of anim als' an d  p la n ts  have been created  
independently by su p ern a tu ra l forces (a n d  in  th is  case the  
creation of m an  also is a  m ira c le ) ; or th e  species have been 
produced in  a  n a tu ra l way by tran sm u ta tio n , by  ad ap ta tio n  and  
progressive heredity  (and  in  th is  case m an  also is  descended 
from  other vertebrates, and im m ediately  from  a  series of p r i
m ates). We are absolutely convinced th a t  only th e  la t te r  theory  
is fully  scientific. To prove its  t ru th , we have to  exam ine 
critically the  streng th  of the  different argum ents claim ed fo r  it.
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I .

F irs t, we have to  consider the  relative place which com par
ative anatom y concedes to m an  in  the  “ n a tu ra l system ”  of 
anim als, fo r the tru e  value of our “  n a tu ra l classification ”  is 
based upon its  m eaning as a pedigree. A ll the m inor and  m ajor 
groups of the system —  the classes, legions, orders, fam ilies, 
genera, the species —  are only different branches of the  same 
pedigree. F o r m an  him self, h is place in  the  pedigree has been 
fixed since Lam arck, in  1801, defined the  group of vertebrates. 
The m ost p e r fe c t1 of these are the  M am m alia; and a t  the head 
of th is class stands the  order P rim ates, in  which Linm eus, in  
1735, un ited  four “ g en e ra”— Homo, S im ia, Lem ur, and Ves
pertilio . I f  we exclude the last-nam ed, the C hiroptera o f mod
ern  zoology, there  rem ain th ree n a tu ra l groups of P rim ates —  
the Lem ures, the  S im ia , and  the  A nthropi or H om in ida . This 
is the  classification of the m ajo rity  of zoologists; b u t if  we com
pare m an  w ith  the two chief groups of m onkeys—'th e  E astern  
monkeys (o r C a ta rh in a ) and  the  W estern or A m erican m on
keys (P la ty rh in a )— there can be no doubt th a t  the form er 
group is m uch m ore closely related to  m an  th a n  is the  la tter. 
In  the  n a tu ra l order of the C a ta rh in a  we find united a  long 
series of lower and higher form s. T he lowest, th e  Cynopitheci, 
appear s till closely related  to  th e  P la ty rh in a  and to  the  Le
m u res ; while, on  the  other hand , the tailless apes (A nthro-

1 P erfec t , in the  sense of h ighest s tage  of evolution, m ay seem a  p e titio  
princip ii. Leaving aside th e  consideration  th a t  no  living c re a tu re  is abso
lutely  perfect,  in the  sense t h a t  i ts  o rganization  canno t become more 
efficient o r  proficient, we have here to  deal w ith  re la tive  perfection  of 
the  whole organiza tion . A  fish o r  a  sn ak e  is in  i ts  w ay  more specialized 
th a n  a  m am m a l;  b u t  specialization  does n o t  necessarily m ean height of 
developm ent:  i t  genera lly  m eans  life in  a  com paratively  n a rro w  groove. 
T h e  ac ts  of giving b ir th  and  nourish ing  the young w ith  th e  m o th e r’s milk 
is a  m uch higher s tage  th a n  the a c t  of laying eggs and  le tting them  run  
th e i r  chance. T h e  development of a  ha iry  coat goes along w ith  height
ened te m p e ra tu re  o f  the  blood, subsequent g rea te r  independence of the  
su rro und in g  tem pera tu re ,  an d  increased steady ac t iv i ty  of the  b ra in  and  
o the r  nerve-centres. T he  b ra in  of th e  M am m alia , in  i ts  m inu te  s t ru c tu re ,  
is much more complex. T h is  ru le  app lies  to  some of th e  princ ipal  sense 
organs, chiefly the  nose and th e  ear.  T h e  skeleton, no t so m uch a s  a  
whole a s  in  the  va r ious  bones and jo in ts ,  is more nea tly  finished, and  
b u i l t  up  m ore  in conform ity  w ith  “ scientific principles,” th a n  is the  case 
even w i th  birds, in sp ite  of th e ir  m arvelous specialization. T h e  sam e 
is th e  case w ith  the  v ascu la r  system , no tab ly  th e  h ea r t  an d  the veins, 
and w ith  the  excretory  organs. I n  a ll  of these m any imperfections, still 
to  be found in the o ther  classes, have been corrected in  M am m alia . T he  
P r im a te s  tak e  an  easy first by th e i r  hands, and am ong them the apes and  
m a n  himself by th e ir  brains.
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pomorphse) approach m an  through th e ir  h igher organization . 
H ence one of our best au thorities on th e  P rim a te s , R obert H a r t 
m ann, proposed to  subdivide the  whole o rder o f  th e  Simiae in to  
three groups: (1 ) P rim arii, m an together w ith  the  o ther A n- 
thropomorphae, or tailless apes; (2 ) Simiae, a ll th e  o ther m on
keys; (3 ) Prosimiae, or Lem urs. T h is a rrangem en t has received 
strong support from  the in te resting  discovery by Selenka th a t  
the peculiar p lacentation  of the  hum an  embryo is the  sam e as 
in  the g rea t apes, and different from  th a t  of all th e  o ther m on
keys. O ur choice between these d ifferen t classifications of 
P rim ates is best determ ined by the im p o rta n t thesis o f H uxley , 
in  which, in  1863, he carried  o u t a  m ost carefu l an d  c ritica l 
comparison of a ll the anatom ical g radations w ith in  th is  o rder. 
I n  my opinion, th is  ingenious thesis —  w hich I  have called  th e  
H uxleyan Law, or the “  P ithecom etra-thesis of H ux ley  ”—  is 
of the utm ost value. I t  runs as fo llow s: “  T hus, w hatever sys
tem  of organs be studied, th e  com parison of th e ir  m odifications 
in  the  ape-series leads to one and  the  sam e resu lt —  th a t  the  
structu ral differences w hich separate m an  from  the  g o rilla  and  
the chimpanzee are n o t so g rea t as those w hich separate  the  
gorilla from  th e  lower apes.”  I f  we accept th e  H uxleyan  law  
w ithout prejudice, and  apply i t  to  the  n a tu ra l classification of 
the Prim ates, we m ust concede th a t  m an’s place is w ith in  the  
order of the Simias. O n exam ining th is  re la tion  w ith  care, and  
judging w ith  logical persistence, we m ay even go a s tep  fu r th e r . 
Instead of the  w ider conception of “  Simias,”  we m u st use th e  
restricted te rm  of Catarhinas, and  ou r P ithecom etra-thesis has 
then to be form ulated  as follow s: The comparative anatom y  
of all organs of the group of Catarhine Simice leads to the 
result that the morphological differences between m an and the  
great apes are not so great as are those between the manAike  
apes and the lowest Catarhince. I n  fact, i t  is very difficult to  
show why m an should n o t be classed w ith  the  large apes in  th e  
same zoological fam ily. We all know a  m an  fro m  an. a p e ; b u t 
i t  is quite another th in g  to  find differences w hich  a re  absolute 
and not of degree only. Speaking generally , we m ay say th a t  
m an alone combines the  fo u r follow ing fea tu res : (1 ) E re c t 
w alk ; (2 ) extrem ities d ifferentiated  accord ing ly ; (3 ) a rtic u la te  
speech; (4 ) h igher reasoning power. Speech and  reason  a re
/ i K x n / M i  d i r  ■ p o l o - f i T r n  r !  i  o P t  •»"> r \ n  o  r \ - r i  1  t t  .  4 - L »  /-»  / - J i  ■»*/-» n 4 -  - n n o n  1 4 -  / - » - P
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brains and m ore brain-power, the so-called m en tal faculties. 
T he erect walk is n o t an  absolutely d istinguish ing  charac teristic : 
the  large apes likewise walk on th e ir  fee t only, supporting  the ir 
bodies by touching the ground w ith  the  backs of th e ir  hands —  
in  fact, w ith  th e ir  knuckles —  and  th is  is a  mode of progression 
very different from  th a t  of the  tailed  monkeys, which walk upon 
the  palm s of th e ir hands. T here are, however, two obvious 
differences in  th e  developm ent of the  muscles. I n  m an alone 
the gastrocnem ius and  the soleus m uscle are th ick  enough to 
fo rm  the calf of the  leg, and  th e  g lu te u s  m axim us is enlarged 
in to  the  buttocks. A fou rth  g lu te a l m uscle occurs occasionally 
in  m an, while i t  is constantly  present in  apes as the  so-called 
m usculus scansorius. Concerning the  muscles of the  whole body, 
we cannot do b e tte r th a n  quote T estu t’s sum m ary : “  T he mass 
of recorded observations upon  the  m uscular anom alies in  m an 
is so g reat, and  th e  agreem ent of m any of these w ith  the  con
d ition  norm al in  apes is so m arked, th a t  the gap which usually 
separates the  m uscu lar system of m an from  th a t  of the  apes 
appears to  be com pletely bridged over.”

T here  are, fo r example, the  muscles of the ear. I n  m ost 
people th e  m ajo rity , or even all of them , are no  longer movable 
a t w ill, while in  the apes they  are still in  use. T he im portan t 
po in t, however, is  th a t  these muscles are still present in  m an, 
although often  in  a reduced condition. They are the  fo llow ing:
(1 ) M usculus auricu laris an terior o r a ttrahens auris, which- is 
frequently  m uch reduced and  no longer reaches the  ear a t all, 
being then  absolutely useless; (2 ) M usculus auricu laris superior 
or attollens auris, m ore constant th an  the  fo rm er; (3 ) M usculus 
auricu laris posterior o r retrahens auris, likewise o ften  func
tional. Occasionally sm aller slips differentiated from  these three 
muscles are present, and as so-called in trinsic  muscles are re
stric ted  to  the  ear itse lf ; th e ir function  is, or was, th a t of 
cu rling  up or opening the external ear.

I n  connection w ith  the  ear, I  m ay touch upon another in ter
esting and m ost suggestive little  featu re w hich is p resen t in  
m any individuals —  nam ely, “  D arw in’s point.”  T h is is  the  last 
rem nan t of the orig inal tip  of the ear, before the outer, upper, 
and hinder rim  became doubled up or folded in. I t  is a feature 
quite useless, and absolutely impossible of in terp re ta tion , ex-

vili T H E  LAST L IN K  .
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. L e m u r  m acaco;  2. M acacus rhesus,  th e  R h e s u s  m o n k e y ; 3. Cer- 
■opitheeus, a  m acaq u e ;  4. h u m a n  em bryo  o f  s ix  m o n th s ,  5. m an , 
vith D a rw in ’s po in t  well r e ta in e d :  th e  do t ted  o u t l in e  is t h a t  o f  th e  e a r  
•f a  baboon : (». o ran g -u tan  ( a f t e r  G. S ch w alb e )  : t h e  o r ig in a l  t ip
.f the  e a r ;  7. h u m a n  e a r  w i th  th e  p r in c ip a l  muscles.

:epting as the  vestige of such previous ancestra l conditions as
.re norm al in  the monkeys.

In  some cases the  reduction of m uscles has proceeded fu r th e r  
n apes th an  in  m an —  fo r exam ple, th e  m uscles o f th e  lit t le  
oe. A nother instance is afforded by th e  coccyx or vestige of
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th e  ta i l ;  th is  is s till furn ished w ith  muscles which are now in 
m an, as well as in  the  apes, quite useless, and  vary considerably 
w ith  every sign of degeneration, m ost so in  the  orang-utan.

D arw in has m entioned the frequen t action of the “  snarling 
muscle,”  by which, in  sneering, ou r upper canine teeth  are 
exposed, like those of a dog prepared  to  fight.

Monkeys and apes possess vocal sacs, especially large in  the 
orang-u tan ; survivals of them , although no longer used, persist 
in  m an in  the shape of a p a ir of sm all d iverticula, the pouches 
of M orgagni, between the  tru e  and  the false vocal cords.

“  In  the native A ustralians, th e  dental fo rm ula appears least 
removed from  the  hypothetical original type, fo r in  i t  are still 
found complete rows of splendid teeth , w ith powerfully-de
veloped canines and m olars, the  la tte r  being either uniform , or 
even increasing in  size, as we proceed backwards, in  such a way 
th a t the wisdom tooth  is the  largest of the series. T h is is 
decidedly a  pithecoid characteristic which is always found in  
apes. T he upper incisors of the M alay, a p a rt from  their prog
nathous disposition, have occasionally a  d istinctly  pithecoid 
form , th e ir  an terior surface being convex, and th e ir lingual sur
face slightly concave. T he ancestors of Europeans seem to have 
had the  same form  of teeth , fo r the  oldest existing fragm ents of 
skulls from  the  M am m oth age (e. g., the jaws from  La N au- 
lette, in  Belgium ) reveal tooth-form s which m ust be classed with 
those of the lowest races of to-day.”

Now we are able to  apply th is  fundam ental Pithecom etra- 
thesis directly to  the  classification of the P rim ates and to the 
phylogeny of m an, which is in tim ately  connected w ith  it , because 
in  th is order, as in  all th e  o ther groups of anim als, the natural 
system is the  clear expression of true  phylogenetic affinity. Four 
results follow from  our thesis: (1 ) T he P rim ates, as the highest 
legion or o rder of m am m als, form  one n a tu ra l, monophyletie 
group. All the  Lem ures, Simiae, and Hom ines descend from 
one common ancestral form , from  a  hypothetical “  A rchiprim as.”
(2 ) T he Lem ures are the older and lower o f the  n a tu ra l groups 
of the  P rim a te s ; they  stand  between the oldest P lacentalia 
(P rochoria ta) and the tru e  Simiae. (3 ) A ll the Catarhinae, or 
E astern  Simiae, form  one n a tu ra l m onophyletie group. T heir 
hypothetical common ancestor, the A rchipithecus, m ay have 
descended directly  or indirectly  from  a branch of the  Lemures.

x
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(4 ) M an is descended directly  from  one series of ex tin c t Cata- 
rliine ancestors. T he m ore recen t ancestors of th is  series were 
tailless anthropoids (sim ilar to the  A n th ropop ithecus), w ith  five 
sacral vertebrae. T he m ore rem ote ancestors were ta iled  Cercopi
theci, w ith  th ree o r  fo u r sacral verteb ra .

These four theses possess, in  m y opinion, absolute certa in ty . 
They are independent of all fu tu re  anatom ical, em bryologieal, 
and palaontological discoveries which m ay possibly th row  m ore 
ligh t upon the details o f ou r phyletic anthropogenesis.

I I .

The next question is, how th e  fac ts  of palaeontology agree 
w ith  these m ost im p o rtan t resu lts  of com parative anatom y and 
ontogeny. T he fossils are the  tru e  h isto rical “  m edals of crea
tion,”  the palpable evidence of the  h isto rical succession of all 
those innum erable organic form s w hich have peopled th e  globe 
fo r m any m illions of years. H ere  the  question arises, I f  th e  
known fossil specim ens of M am m alia, and p a rticu la rly  of P r i 
m ates, give proof of these P ithecom etra-theses, do they  confirm  
directly the descent of m an from  ape-like c rea tu res?  T h e  a n 
swer to th is  question is, in  m y opinion, affirmative.

I t  is tru e  th a t  the  gaps in  the  pakeontological evidence, here 
as elsewhere, are m any and keenly fe lt. I n  the  o rd er of the 
P rim ates they  a re  g rea ter th a n  in  m any  o ther orders, chiefly 
because of the  arboreal life  of ou r ancestors. T h e  explanation  
is very simple. I t  is really  due to  a  long  chain  o f favorable 
coincidences i f  the  skeleton of a  vertebrate , covered as i t  was 
w ith flesh and skin, and  con tain ing  s till m ore perishable viscera, 
is petrified a t  all. T he body m ay be devoured by o ther crea
tures, and its  bones scattered ab o u t; or i t  ro ts aw ay an d  crum bles 
to pieces. M any anim als hide in  th ick  underg row th  w hen death  
approaches th e m ; and , leading an  alm ost en tire ly  arboreal life, 
the P rim ates are especially likely to  d isappear w ith o u t being  
fossilized. I t  is only when the  body is quickly covered w ith  
sand, or is imbedded in  suitable m ud  con ta in ing  lim e an d  silica, 
th a t the  process of pe trifac tion  can come to pass. E ven then  
i t  is only by great good luck th a t  we come across such a  fossil. 
V ery few countries have been searched system atically , and  the 
areas th a t have been searched am ount to  lit t le  in  com parison
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w ith  the  whole surface of the land , even i f  we leave ou t of 
account the fac t th a t  m ore th a n  tw o-th irds of th e  globe are 
covered by water.

These deplorable deficiencies o f em pirical palaeontology are 
balanced on the o ther side by a  grow ing num ber of positive facts, 
which possess an  inestim able value in  hum an phylogeny. T he 
m ost in teresting and m ost im p o rtan t of these is the  celebrated 
fossil Pithecanthropus erectus,  discovered in  Jav a  in  1894 by 
D r. Eugene Dubois. Three years ago th is  now fam ous ape
like m an provoked an  anim ated discussion a t  th e  th ird  In te rn a 
tional Zoological Congress a t  Leyden. I  m ay therefore be 
allowed to say a  few w ords as to  its  scientific significance. U n 
fortunately , the  fossil rem ains of th is  creature are very scan ty : 
the  skull-cap, a  fem ur, and  two teeth. I t  is obviously impossible 
to  form  from  these scanty rem ains a  complete and satisfactory 
reconstruction of th is  rem arkable Pliocene P rim ate.

T he m ore im p o rtan t poin ts are the  follow ing: T he rem ains 
in  question rested upon a  conglomerate which lies upon a  bed 
of m arine m arl and sand of Pliocene age. Together w ith  the 
bones of P ithecanthropus were found those of Stegodon, Lepto- 
bos, Rhinoceros, Sus, Pelis, Hyaena, H ippopotam us, T ap ir, E le
phas, and a  g igantic Pangolin . I t  is  rem arkable th a t th e  first 
two of these genera are now extinct, and  th a t  neither hippo
potam us no r hyaena exists any longer in  the  O riental region. 
I f  we m ay judge from  these fossil rem ains, the  bones of P ith e
canthropus are n o t younger th an  th e  oldest Plistocene, and  prob
ably belong to  the  upper Pliocene. T he teeth  are like those of 
m an. T he fem ur, also, is very hum an, b u t shows some resem
blances to  th a t of the  gibbons. I ts  size, however, indicates an 
an im al which stood when erect n o t less th a n  5 fee t 6 inches 
high. T he skull-cap also is very hum an, b u t w ith  very prom 
in en t eyebrow ridges, like those of the  fam ous N eanderthal 
cranium . I t  is certainly  no t th a t  of an  idiot. I t  had an  
estim ated cranial capacity of about 1000 cubic centim eters —  
th a t  is to  say, m uch more th an  th a t  of the  largest ape, which 
possesses no t m ore th an  600 c. c. T he crania of fem ale A us
tra lian s  and Yeddahs measure no t m ore th an  1,100, some even 
less than  1,000 c. c . ; bu t, as these V eddah women stand  only 
about 4 feet 9 inches high, the com puted cran ial capacity of the
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m uch ta lle r  P ithecan thropus is com paratively very low indeed.1
The final resu lt of the long  discussion a t  Leyden w as th a t, 

of twelve experts present, th ree  held  th a t  the  fossil rem ains 
belonged to  a  low race of m a n ; th ree  declared them  to  be those 
of a m an-like ape of g rea t size; th e  re s t m ain ta ined  th a t  they 
belonged to  an  in term ediate form , w hich  d irectly  connected 
prim itive m an  w ith  the  an thropoid  apes. T h is  la s t view is th e  
rig h t one, and  accords w ith  the  laws of logical inference. P ith e 
canthropus erectus of Dubois is  tru ly  a  P liocene rem a in d e r of 
th a t fam ous group of h ighest C atarh ines w hich were th e  im 
m ediate pithecoid ancestors o f  m an. H e  is, indeed, th e  long- 
searched-for “ m issing link ,”  fo r w hich, in  1866, I  m yself had 
proposed the hypothetical genus P ithecan th ropus, species A lalus.

I t  m ust, however, be adm itted  th a t  th is  opin ion is s ti l l  s trong ly  
combated by some distinguished au tho rities. A t th e  L eyden 
congress i t  was attacked by th e  illustrious patho log ist E udo lf 
Virchow. H e, however, is one of the  m in o rity  of lead ing  m en 
of science who set themselves to  re fu te  th e  theory  of E vo lu tion  
in  every possible way. F o r th ir ty  years he has defended the  
th esis : “  I t  is quite certa in  th a t  m an is n o t a descendant of 
apes.”  H e declares any in term ediate  fo rm  to  be un im ag inab le  
save in  a  dream.

Virchow w ent to  the  Leyden Congress w ith  th e  se t purpose 
of disproving th a t  the  bones found by D ubois belonged to  a 
creature which linked together apes an d  m an. F irs t , he m a in 
ta ined  th a t the  skull was th a t  of an ape, w hile th e  th ig h  belonged 
to m an. T his insinuation  was a t  once re fu ted  by th e  expert 
palaeontologists, who declared th a t  w ithou t th e  s lig h te s t doubt 
the bones belonged to  one and th e  sam e ind iv idual. N ex t. 
Virchow explained th a t  certa in  exostoses o r g row ths observable 
on the th ig h  proved its  hum an  n a tu re , since only u n d e r carefu l 
trea tm en t the  pa tien t could have healed the  o rig ina l in ju ry . 
Thereupon Professor M arsh, the  celebrated palasontologist, ex
hibited a  num ber of thigh-bones of w ild m onkeys w hich showed 
sim ilar exostoses and had healed w ithou t hospital trea tm en t. A s 
a  last argum ent the  B erlin  pathologist declared th a t  th e  deep

1 On th e  d ay  a f t e r  th e  delivery o f  th is  ad d res s  D r .  D u b o is  exh ib ited  
the c ran ium  o f  P i th e ca n th ro p u s ,  f rom  w hich  he  h a d  rem oved th e  s to n y  
m atr ix  which filled the  inside, in  o rd e r  to  ex am in e  th e  im press ion  le f t  
by the  cerebral convolutions. H e  w as  ab le  to  show  t h a t  th ey  a lso  a r e  
very hum an , an d  more highly developed th a n  those  o f  th e  recen t  apes.

•  a  •
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T h e  u p per  figure represents  the outlines of th e  sku ll  o f  P i th e c an 
th ro p u s ,  a s  restored by M anouvier. T h e  lower figure shows the  com
p a ra t iv e  size and  shape  of P ithecan th rop us ,  the  N eand er th a l  skull a 
specimen o f  th e  Cro-M agnon race o f  neolithic F ran ce ,  and a  Young 
C h im panzee  before the  full development o f  the  su p rao rb i ta l  crests, also 
a f t e r  M anouvier.

constriction behind the upper m argin of the orbits proved th a t 
th e  skull was th a t of an ape, as such never occurred in man. 
I t  so happened th a t a few weeks la ter Professor N ehring  of
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B erlin  dem onstrated exactly th e  sam e fo rm ation  on  a  h u m an  
prehistoric skull received by him  from  Santos, in  B razil.

Virchow was, in  fact, ju s t  as unlucky in  Leyden in  h is figh t 
w ith  our pliocene ancestor as he had been u n fo rtu n a te  in  h is 
opinion on the fam ous skulls of N eanderthal, Spy, L a  N au le tte , 
etc., everyone of which he explained as a  pathological abnorm al
ity. I t  would be a very curious coincidence indeed i f  a ll these  
and other fossil hum an rem ains were those of id io ts  o r  o ther
wise abnorm al individuals, provided they  are  old an d  low enough 
in  th e ir  organization to be o f phylogenetic value to  th e  unb iased  
zoologist.

As the  sworn adversary of E volution, transfo rm ism , an d  D a r
winism in  particu lar, b u t a  believer in  the  constancy o f species, 
the g rea t and renowned pathologist has been driven to  the  in 
credible contention th a t  all variations of organic fo rm s are 
pathological.

F ou r years ago, as honorary  presiden t of th e  A nthropological 
Congress a t  V ienna, he attacked  D arw inism  in  the  severest m an 
ner, an d  declared th a t  “  m an m ay be as well descended fro m  
the elephant or from  the  sheep as fro m  th e  ape.”  Such  a ttacks 
on the  theory of transfo rm ism  ind ica te  a  fa ilu re  to  u n d ers tan d  
the principles of the  theory  of E volu tion  and  to  apprecia te  the  
significance of palasontology, com parative anatom}7, a n d  on
togeny.

T he thousands of o ther objections w hich have been m ade 
during  the la st fo rty  years (chiefly by outsiders) m ay be passed 
over in  silence. T hey do n o t requ ire  serious re fu ta tio n . I n  
spite of, or perhaps because of, these attacks, the  theory  o f  E vo
lution stands established m ore firm ly th a n  ever.

I t  is easy fo r the  outsider to  exu lt over th e  difficulties w hich 
our problem  im plies —  difficulties w hich we who have g iven  o u r 
lives to the study understand  likewise, an d  t r y  ou r best n o t only 
to bridge over, b u t also to  p o in t out. Anyhow, we do n o t conceal 
them ; while those who re jec t the  explanation  offered by E vo lu 
tion make the  m ost of the  gaps, and  pass silen tly  over th e  f a r  
more num erous poin ts favorable to  ou r theory.

How fru itfu l du rin g  th e  last th ir ty  years th e  aston ish ing  
progress in  our palfeontologieal knowledge has been fo r  ou r 
P ithecom etra-thesis is best shown by a sh o rt glance a t  th e  g row th  
of our knowledge o f fossil P rim ates. Cuvier, th e  founder of
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palaeontology, continued up  to  the  tim e of h is death , in  1832, 
to assert th a t fossil rem ains of m onkeys and  lem urs d id  n o t 
exist. T he only skull of a  fossil lem uroid  which he described 
(nam ely, A dapis) he declared to  be th a t  of an  ungulate. N ot 
u n til 1836 were the  first fragm ents of ex tinct monkeys found in  
I n d ia ; i t  was two years la ter, near A thens, th a t  the skeleton of 
Mesopithecus penthelicus was discovered. O ther rem ains of 
lem urs were found in  1862. B u t du rin g  the  la s t tw enty years 
the num ber of fossil P rim ates has been augm ented by the  re 
m arkable discoveries of Gaudry, F ilho l, M ilne Edw ards, Seeley, 
Schlosser, and others in  E u ro p e ; of M arsh, Cope, Osborn, Leidy, 
Ameghino, in  South A m erica; and Forsyth  M ajor in  M adagascar. 
These te rtia ry  rem ains, chiefly of Eocene and  Miocene date, fill 
m any gaps between existing genera of P rim ates, and  afford us 
quite a  clear insigh t in to  the  phyletic development of th is  order 
du ring  the m illions of years of the  Csenozoic age.

T he m ost im portan t difference between the  two groups of ex
isting  monkeys is indicated by th e ir dentition. A du lt m an pos
sesses, like all th e  o ther C atarhine Simias, th irty -tw o teeth , w hilst 
the  A m erican monkeys (the P latyrhinas) have th irty -six  tee th  
—  nam ely, one p a ir of prem olars m ore in  the  upper and lower 
jaws. Com parative odontology leads us to  the  phylogenetic con
clusion th a t  th is  num ber has been produced by reduction from  
a  still older form  w ith  forty-four teeth . T h is typical dental fo r
m ula (three incisors, one canine, fo u r prem olars, and  three 
m olars, in each half-jaw ) is common to  all those m ost im portan t 
older m am m als which in  the beginning of the Eocene period con
stitu ted  the four large groups of Lem uravida, C ondylarthra, 
Esthonychida, and Ictopsida. These are the  fo u r ancestral 
groups of the  fo u r m ain orders of P lacentalia  —  nam ely, of the  
P rim ates, U ngulata , Rodentia, and Carnassia. They seem to  
be so closely related by the ir prim itive organization th a t  they 
m ay be un ited  in  one common super-order Prochoriata.

W ith a considerable degree of probability, we are led to form u
la te  the fu rth e r hypothesis th a t all the orders of P lacentalia —  
from  the lowest P rochoriata  upwards to m an —  have descended 
from  some unknow n common ancestor living in  the  Cretaceous 
period, and th a t th is  oldest placental form  originated from  some 
Ju rass ic  group of m arsupials.

Amomr these num erous fossil Lem urs which have been dis
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covered w ithin the  la s t tw enty years, there exist, indeed, a ll th e  
connecting form s of the older series of P rim ates, a ll th e  “  m iss
ing  l in k s ”  sought fo r by com parative odontology.

The oldest Lem ures of the te rtia ry  age are th e  Eocene 
Pachylem ures, or H yopsodina. T hey possess the  com plete d en ti
tion  of the  P ro c h o ria ta—  nam ely, fo rty -fou r tee th . T h en  fo l
low the Eocene Pakeolem ures, or A dapida, w ith  fo rty  tee th , they  
having lost one p a ir  o f incisors in  each jaw . T o these are a t 
tached the younger Autolem ures, o r S tenopida, w ith  th irty -s ix  
teeth, they thus possessing already the  sam e den titio n  as the  
Platyrhinse. T he characteristic den titio n  of the  Catarhinse is 
derived from  th is  fo rm ula  by the  loss of ano ther prem olar.

These relations are so clear and so closely connected w ith  a 
gradual transfo rm ation  of the whole skull, an d  w ith  the  progres
sive differentiation of the  P rim ate-fo rm , th a t  we are justified  in  
saying th a t the pedigree of the  P rim ates , fro m  th e  oldest Eocene 
Lem ures upwards to  m an, is now so well know n, its  p rin c ip a l 
features so firm ly fixed w ith in  the  T e rtia ry  age, th a t  there  is no 
m issing link  whatever.

Quite different, and m uch m ore incom plete, is th e  pa leon to log 
ical evidence, i f  we go fu rth e r  back into  th e  Secondary o r Meso
zoic age, and look there  fo r the  o lder ancestors o f the  m am m alian  
series. There we m eet everywhere w ith  w ide gaps, and  the 
scarce fragm ents of fossil Mesozoic m am m als (excessively ra re  in  
the Cretaceous form ation) are too poor to  p e rm it definite con
clusions as to  th e ir system atic position. Indeed , com parative 
anatom y and ontogeny lead us to  th e  hypothesis th a t  the  o ldest 
Cretaceous M am m alia —  the  P rocho ria ta  —  are descended from  
Jurassic m arsupials, and  these again  fro m  M onotrem es. We m ay 
also suppose w ith h igh  probability  th a t  am ong the  unknow n 
Cretaceous P rochoria ta  there  have been L em urav ida and  form s 
interm ediate between these and  the  Ju rass ic  A m phitheriidm , 
and th a t these m arsupials in  th e ir  tu rn  are descendants of P an - 
to theria or s im ilar m onotrem e-like creatures of th e  T riassic  age. 
Any certain  evidence fo r these hypotheses is a t  p resen t s till w an t
ing. One im portan t fac t, however, is established —  nam ely , th a t  
these in teresting  and oldest M am m alia —  th e  P a n to th e ria  of 
M arsh, the T riassic D rom atheriidas, and the  Ju ra ss ic  T riconodon- 
tidte of Osborn —  were sm all insectivorous m am m als w ith  a  very 
prim itive organization. P robably  they  were M onotrem es, and
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may be derived directly from  P erm ian  Saurom am m alia, an ill- 
defined m ixture of M am m alia and  R eptilia.

This generalized characteristic supports our view th a t  the 
whole class of Mammalia is  monophyletic, and  th a t  all its  mem
bers, from  the oldest M onotremes upw ards to  m an, have de
scended from  one common ancestor living in  th e  older Triassic, or 
perhaps in  the Perm ian, age. T o acquire fu ll conviction of this 
im portant conception, we have only to  th in k  of the  h a ir  and the 
glands of our hum an skin , of our diaphragm , the  h ea rt and the 
blood corpuscles w ithout a  nucleus, our skull w ith  its  squamoso- 
m andibular articulation. A ll these singular and  strik ing  modi
fications of the  vertebrate organization are common to  mammals, 
and distinguish them  clearly from  the  o ther C raniota. This char
acteristic com bination and  correlation proves th a t  they have 
been developed only once in  th e  history of the  vertebrate stem, 
and th a t  they have been tran sferred  by heredity  from  one com
m on ancestor to  all the members of the  class of M ammalia.

T he nex t step, as we trace o u r hum an phylogeny to  its  origin, 
leads us fu rth e r back in to  the  lower V ertebrata , in to  th a t  ob
scure Pakeozoie age the  im m easurable leng th  of w hich (much 
greater th an  th a t of the Mesozoic) m a3r, according to  one of the 
newest geological calculations, have comprised about one thou
sand m illions of years.

T he first im portan t fac t we have to face here is  the complete 
absence of m am m alian rem ains. Instead  of these we find in  the 
la te r Palaeozoic period, the  P erm ian , a ir-b rea th ing  reptiles as 
the earliest representatives of A m niota. T hey belong to the 
m ost prim itive order of th a t class, the  T ocosauria; and besides 
them  there were the Therom orpha, which approach the  Mam
m alia in  a rem arkable m anner. These reptiles in  tu rn  were pre
ceded, in  the Carboniferous period, by tru e  A m phibia, m ost of 
them  belonging to  the  arm or-clad Stegocephali. These in ter
esting Progonam phibia were the oldest T etrapoda, the  first verte
brates which had adapted themselves to the  te rres tria l mode of 
l ife ;  in  them  the swim m ing fin of fishes and D ipneusta was 
transform ed into  the  pentadactyle extrem ities characteristic of 
quadrupeds.

To appreciate the h igh  im portance of th is  m etam orphosis, we 
need only compare the  skeleton of our own hum an lim bs w ith 
th a t of the living A m phibia. We find in  th e  la tte r  the same
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characteristic com position as in  m a n : th e  sam e shoulder an d  
pelvic g ird le ; the  sam e single bone, the  hum erus o r th e  fem ur, 
followed by the same p a ir  of bones in  the  fo rea rm  a n d  le g ; th e n  
the sam e skeletal elem ents com posing th e  w ris t an d  th e  ank le  
reg ions; and, lastly, the  sam e five fingers a n d  toes.

T he arrangem ent o f  these bones, pecu liar and  o ften  com pli
cated, b u t everywhere essentially  th e  same in  a ll  th e  T e trap o d a , 
is  a  strik ing  evidence th a t  m an  is  a  descendant fro m  th e  oldest 
pentadactyle A m phibia of th e  C arboniferous period . I n  m an  
the  pentadactyle type has been b e tte r  preserved by  co n stan t 
heredity  th a n  in  m any o ther M am m alia, no tab ly  th e  U n g u la ta .

T he oldest Carboniferous A m phib ia , th e  arm or-c lad  S tego- 
cephali, and  especially th e  rem arkable B ranch iosau ri discovered 
by Credner, are now regarded by  a ll com petent zoologists as th e  
indubitable com mon ancestra l g roup  o f a ll T etrapoda, com prising  
both A m phibia and  A m niota. B u t whence th is  m ost rem ote 
group of T etrapoda ? T h a t difficult question is answ ered by  the  
marvelous progress of m odern  palaeontology, an d  th e  answ er is in  
complete harm ony w ith  the  o lder resu lts  a rrived  a t  by  com para
tive anatom y and ontogeny. T h irty -fo u r years ago C arl Gegen- 
baur, the  g reat liv ing  m aste r of com parative anatom y, h a d  
dem onstrated in  a  series of w orks how th e  skeletal p a r ts  o f th e  
various classes of V erteb ra ta , especially th e  sku ll a n d  th e  lim bs, 
still represent a  continuous scale of phyletic  g radations. A p a r t 
from  the Cyclostomes, there  a re  th e  fishes, a n d  am ong th em  the  
Elasm obranchi (sharks and  ra y s ) , w hich have best preserved th e  
original s truc tu re  in  all its  essential p a r ts  o f organization . 
Closely connected w ith  the E lasm obranchi a re  th e  C rossopterygii, 
and w ith  these the  D ipneusta  or D ipnoi. A m ong th e  la t te r  the  
h ighest im portance attaches to  th e  an c ien t A u s tra lian  C eratodus. 
I ts  organization and  developm ent is now , a t  last, becom ing well 
known. T his tran sitio n a l group of D ipnoi, “  fishes w ith  lungs,”  
bu t w ithout pentadactyle lim bs, is th e  m orphological b ridge w hich 
joins the  Ganoids and  th e  oldest A m phibia. W ith  th is  cha in  
of successive groups of V erteb ra ta , constructed  anatom ically , 
the  pakeontological fac ts  agree m ost sa tisfacto rily . Selachians 
and Ganoids existed in  the  S ilu rian  tim es, D ipnoi in  th e  Devon
ian, A m phibia in  th e  Carboniferous, R ep tilia  in  th e  P e rm ian , 
M am m alia in  the  T rias . These a re  h isto rica l fac ts  o f f irs t rank . 
They connote in  the  m ost convincing m an n er th a t  rem arkable
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ascending scale in  the  series of vertebrates fo r our knowledge 
of which we are indebted to the  works of Cuvier and B lainville, 
Meckel, Johannes M ueller and  Gegenbaur, Owen and  H uxley. 
T he historical succession o f the  classes and  orders of th e  V erte
b ra ta  in  the  course of un to ld  m illions of years is definitely fixed 
by the concordance of those leading works, and  th is  invaluable 
acquisition is much m ore im p o rtan t fo r the foundation of our 
hum an  pedigree th an  would be a  com plete series of all possible 
skeletons of Prim ates.

Greater and m ore frequen t difficulties arise i f  we penetrate 
fu rth e r in to  the m ost rem ote p a r t  of th e  hum an phylogeny, and 
a ttem pt to derive the  vertebrate stem  from  an  older stem  of in 
vertebrate ancestors. H one of those h ad  a  skeleton which could 
be petrified ; and the  same rem ark  applies to the lowest classes 
of V ertebrata  —  to th e  Cyclostomes and  the  A crania. Palseon- 
tology, therefore, can  te ll us n o th in g  about th e m ; and  we are 
lim ited  to  th e  o ther two g rea t docum ents of phylogeny —  the 
resu lts of com parative anatom y and ontogeny. T he value of 
th e ir  evidence is, however, so g rea t th a t  every com petent zoologist 
can perceive th e  m ost im p o rtan t features of the m ost rem ote por
tio n  of our phylogeny.

H ere  the  first place belongs to  th e  invaluable results which 
m odern com parative ontogeny has gained by the aid of the  bioge- 
netic  law or the  theory of recapitu lation . T he foundation-stones 
of vertebrate embryology h ad  been la id  by the  works of Von 
B aer, Bischoff, Eem ak, and K o e llik e r; b u t the clearest lig h t was 
throw n upon i t  by the fam ous discoveries of Kowalevsky in  1866. 
H e proved the iden tity  of the  first developmental stages of Am- 
phioxus and the  Ascidians, and thereby confirmed the divination 
of Goodsir, who had  already announced the  close affinity of 
V ertebrates and Tunicates. T he acknowledgm ent of th is  affinity 
has proved of increasing im portance, and has abolished the  er
roneous hypothesis th a t  the V ertebrata  m ay have arisen from  
A nnelids o r from  o ther A rticu la ta . M eanwhile, from  1866 to 
1872, I  myself had been studying the development of the 
Spongias, Medusae, Siphonophora, and  o ther Ccelenterata. T heir 
com parison led m e to  the  statem ents embodied in the  “  Gas- 
trasatheorie,”  the  first abstract of which was published in  1872 
in  my m onograph of the Calcispongiae.

These ideas were carried  on and  expanded during  the  sub
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sequent ten  years by th e  help o f m any excellent em bryologists —  
first of all by E . E ay  L ankester and F rancis  B alfou r. T h e  m ost 
fru itfu l resu lt of these widely extended researches was the  con
clusion that, the first stages of em bryonic developm ent a re  essen
tially  the same in  all th e  different M etazoa, and  th a t  we m ay 
derive from  these facts certa in  views on the  com m on descent of 
all from  one ancestral form . T he un icellu lar egg repeats the  
stage of our Protozoan ancesto rs; th e  B lastu la  is equ ivalen t to  a n  
ancestral ccenobium o f Magosphaera or V olvox; th e  G astru la  is 
the hereditary  repetition  of the  Gastrsea, th e  com m on ancestor 
of all the Metazoa.

M an agrees in  all these respects w ith  the  o ther vertebrates, an d  
and m ust have descended w ith  th em  fro m  the  sam e com m on 
root.

P articu larly  obscure is th a t  p a r t  of ou r phylogeny w hich ex
tends from  the  G asteea to  A m phioxus. T he m orphological im 
portance of the la s t sm all creature h ad  been perceived by Johannes 
M ueller, who in  1842 gave the  firs t accurate  descrip tion  of 
it. I t  would no t, of course, be correct to  p roclaim  the  m odem  
Amphioxus the  com mon ancestor of a ll th e  verteb ra tes; b u t  he 
m ust be regarded as closely re la ted  to  them , an d  as the  only  
survivor of th e  whole class o f A cran ia . I f  th e  Am phioxidas 
had through some u n fo rtu n a te  accident become ex tin c t, we should  
no t have been able to  gain  any th ing  like a  positive g lim pse a t  ou r 
m ost rem ote vertebrate ancestor. O n th e  one h an d , A m phioxus 
is closely connected w ith  the  early  la rv a  of th e  Cyclostom es, 
which are the oldest C raniota, and  th e  p re -S ilu ria n  ancestors of 
the fishes. On the  other hand , the  ontogeny of A m phioxus is  in  
harm ony w ith  th a t  o f the  A scidians, and  i f  th is  ag reem ent is  n o t 
merely coincidental, b u t due to  re la tionsh ip , we are ju stified  in  
reconstructing fo r both  A scidians and  A m phioxus one com m on 
ancestral group of chordate anim als, th e  hypo thetica l Prochor-  
donia. T he m odern Copelata give us a  rem ote id ea  of th e ir  s tru c 
ture. T he curious Balanoglossus, th e  only liv ing  fo rm  of E n te ro - 
pneusta, seems to connect these P rochordon ia  w ith  th e  N em ertin a  
and other V erm alia, w hich we u n ite  in  one la rg e  class —  
Frontonia.

No doubt these pre-C am brian  V erm alia,. and  th e  com m on roo t 
of all Metazoa, th e  Gastrseades, were connected d u rin g  th e  L au - 
ren tian  period by a  long  chain  of in te rm ed ia te  fo rm s, an d  p rob
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ably am ong these were some older form s of R otato ria  and T u r- 
b e lla ria ; b u t a t  present i t  is no t possible to  fill th is  w ide gap 
w ith  hypotheses th a t  are satisfactory, and  we have to  adm it th a t 
here indeed are m any m issing links in  the  o lder h isto ry  of the 
Invertebrata . S till, every zoologist who is convinced o f the 
t ru th  of transform ism , and is accustomed to  phylogenetic specu
lations, knows very well th a t  th e ir  resu lts a re  m ost unequal, often 
incomplete.

I I I .

L e t us now recap itu late  the  ancestral chain  of m an , as i t  is 
set fo rth  in  the  accom panying diagram  (p . x x v i) , w hich represents 
our p resen t knowledge of ou r descent. F o r sim plicity’s sake the 
m any side-issues o r branches which lead to  groups n o t in  th e  m ain 
line  of our descent have been le ft out, or have been indicated 
m erely. M any of the  stages are of course hypothetical, arrived 
a t  by the  study of com parative anatom y and ontogeny; b u t an 
exam ple fo r each of them  has been taken  from  those living or 
fossil creatures w hich seem to  be th e ir nearest representatives.

1. T he m ost rem ote ancestors of a ll liv ing  organism s were liv
in g  beings of the  sim plest im aginable k ind , organism s w ithout 
organs, like the  still ex isting  Monera. E ach  consisted of a  simple 
g ranu le  of protoplasm , a  structureless m ass of album inous m at
te r  o r plasson, like the  recent Chromacese and Bacteriae. The 
m orphological value of these beings is n o t yet th a t  of a  cell, bu t 
th a t  of a  cytode, o r cell w ithout a  nucleus. Cytoplasm and 
nucleus were still undifferentiated.

I  assume th a t  the  first M onera owe th e ir  existence to  spon
taneous creation ou t of so-called unorganic com binations, consist
in g  of carbon, hydrogen, oxygen, and n itrogen . A n explanation 
o f th is  hypothesis I  have given in ' m y “  Generelle Morphologie.”

The M onera probably arose early in  th e  L au ren tian  period. 
T h e  oldest are the  Phytom onera, w ith  vegetable metabolism. 
T hey possessed th e  power (characteristic of p lan ts) of form ing 
album in by synthesis from  carbon, w ater, and am m onia. F rom  
some of these plasm a-form ing M onera arose the  plasmophagous 
Zoomonera w ith  anim al metabolism, living directly upon the pro
duce of th e ir  plasmodomous or plasm a-form ing sisters. T h is is 
th e  first instance of the g reat principle of division of labor.

2. The second stage is th a t  of the simple and single cell, a  b it
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of protoplasm  w ith  a  nucleus. Such un icellu lar organism s are 
still very common. T he Amcebce are th e ir  sim plest represen ta
tives. T he m orphological value of such beings is th e  sam e as 
tha t of the  egg of any anim al. T h e  naked  egg cells o f the  
sponges creep about in  an  amceboid fashion, scarcely d istingu ish 
able from  Amoeba. T he same rem ark  applies to th e  egg-cell of 
m an him self in  its  early stages before i t  is  enclosed in  a  m em 
brane. T he first un icellu lar organism s arose fro m  M onera 
through differentiation of th e  in n e r nucleus from  th e  ou ter p ro 
toplasm.

3. Repeated division of the  un ice llu la r organism  produces the  
Synamcebium, or com m unity o f Amcebte, p rovided the  divisional 
products, or new  generations of the  o rig inal cell, do n o t scatter, 
bu t rem ain together. T he existence o f such a  Ccenobium, a  n um 
ber of equal and  only loosely-connected cells, as a  separate  stage 
in the ancestral h istory  of anim als, is m ade h igh ly  probable by  the 
fact th a t the  eggs of all anim als undergo a fte r  fe rtiliz a tio n  such a 
process of repeated self-division, o r “ cleavage,”  u n til  th e  single 
egg cell is transform ed in to  a  heap of cells closely packed to 
gether, n o t unlike a  m ulberry  (m orula) —  hence morula  stage in  
ontogeny.

4. T he m orula of m ost anim als fu r th e r  changes in to  a 
Blastula, a  hollow ball filled w ith  fluid , th e  w all being  form ed 
by a  single layer of cells, th e  b lastoderm  or germ inal layer. T h is 
modification is b rought about by th e  ac tion  of th e  cells —  they  
conveying nourish ing fluid in to  th e  in te rio r of th e  w hole cell 
colony and thereby being them selves forced tow ards th e  surface. 
The B lastu la of m ost In v erteb ra ta , and  even th a t  of A m phioxus, 
is possessed o f fine eiliae, o r hair-like  processes, th e  v ib rating  
motion of which causes the  whole organism  to  ro ta te  and  ad 
vance in  the  w ater. L iv ing  representatives of such Blastasads, 
namely, globular gelatinous colonies of cells enclosing a  cavity, 
are Volvox and Magosphsera.

5. T he B lastu la  of m ost an im als assumes a new  la rva l form  
called Gastrula, in  w hich th e  essential characteristics a re  th a t  a 
portion of the  blastoderm  by  invagination  converts th e  B lastu la  
into a cup w ith double w alls, enclosing a  new cavity, th e  p rim itive  
gut. This invagination or bulging-in  obliterates th e  o rig ina l 
inner cavity of the B lastu la. T he ou ter layer of the  G astru la  is 
the ectoderm, the inner the  endoderm : both nass in to  each o ther
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a t the blastoporus, or opening of the  g u t cavity. T he G astru la  is 
a  stage in  the  embryonic developm ent of the  various g rea t groups 
of anim als, and some such p rim itive  fo rm  as ancestral to  all M eta- 
zoa is  thus indicated. T h is  hypothetical Gastrcea is s till very 
essentially represented by  the  lower Ccelenterates —  e. g., Olyn
thus, H ydra.

6. T he six th  stage —  th a t  of th e  Plato des, o r flat-worm s —  is 
very hypothetical. T hey are b ila tera l gastrajads, w ith  a  flattened 
oblong body, fu rn ished  w ith  ciliae, w ith  a  p rim itive  nervous sys
tem , simple sensory and  reproductive organs, b u t s till w ithout 
appendages, body cavity, vent, an d  blood-vessels. T he nearest 
liv ing  representatives of such creatures are the  accelous T urbellar- 
ians —  e. g., Convoluta, a  free-sw im m ing, ciliated creature.

7. T he n ex t h igher stage is represented by such low anim als 
as the  Gastrotricha —  e. g., Chaffonotus am ong the  R otato ria , 
w hich differ from  the  rhabdoccelous T urbellarians chiefly by the  
form ation  of a  vent and  the  beginnings of a  coelom, o r cavity, be
tween g u t and  body w all. T he add ition  of a  prim itive vascular 
system and  a  p a ir  of nephrid ia , or excretory organs, is  firs t m et 
w ith  in  the  Nemerlines.

S. These, together w ith  the  Enteropneusta  (B alanoglossus), 
are comprised under the  nam e of F ron ton ia , o r Rhynchelm inthes, 
and  form  the  h ighest group of the  Y erm alia. T he E nteropneusta  
especially fix our a tten tion , because they  alone, although essen
tia lly  "w orm s,”  exhibit certa in  characteristics w hich m ake i t  
possible to  bridge over th e  gu lf which still separates th e  inverte- 
b ra ta  from  the  vertebrate phylum . T he an terio r portion  of the  
g u t is transform ed in to  a  breath ing  apparatus —  hence Gegen- 
baur’s te rm  of E nteropneusta, or G ut-breathers. M oreover, B al
anoglossus and Cephalodiscus possess another m odification of the  
g u t —  nam ety, a  peculiar diverticulum , which, in  the  present 
state of our knowledge, m ay be looked upon  as the fo rerunner of 
the  chorda dorsalis.

9. Stage of Prochordonia, as indicated  by the  larval form , 
called Chordula, which is common to  the  T un ica ta  and  all the 
V ertebrata. These two groups possess th ree  m ost im p o rtan t fea
tu res : (a) A  chorda dorsalis, a  stiff rod ly ing  in  the  long axis
of the  body, dorsally from  the  g u t and  below the  cen tra l nervous 
system. T his la tte r, fo r  the  first tim e  in  the anim al kingdom , ap
pears in  the  shape of a  spinal cord. (&) The use of the  anterior^
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portion of the  g u t fo r  resp iratory  purposes, (c ) T he la rv a l 
development of the  T u n ica ta  is essentially th e  same as th a t  of the  
V ertebrata in  its  early  stages. Only the  free-sw im m ing C opelata 
or A ppendicularia am ong th e  T unicates re ta in  m ost o f these 
features. T he others, w hich become sessile —  nam ely , th e  
Ascidiae, or sea-squirts —  degenerate and  specialize aw ay from  
the m ain line.

10. Stage of th e  A  crania, represen ted  by  A m phioxus. T he 
early development of th is  l i t t le  m arin e  creature agrees closely w ith  
th a t of the T u n ica tes; b u t one im p o rtan t fea tu re  is  added  to  its  
organization —  nam ely, m etam erism , segm entally  a rran g ed  meso
derm. Am phioxus s till possesses n e ith e r skull n o r  v e rteb ra , 
neither ribs n o r jaws, and  no lim bs. B u t i t  is  a  m em ber o f the  
V ertebrata i f  we define these as fo llow s: B ila te ra l sym m etrical 
animals w ith  segm entally arranged  m esoderm , w ith  a  chorda 
dorsalis between th e  tu b u la r  nervous system and  th e  g u t, and 
w ith respiratory  organs w hich arise  fro m  the  an te rio r  po rtion  
of the gut. We do n o t assum e th a t  A m phioxus stands in  the  
direct ancestral l in e ; i t  is probably m uch specialized, p a r tly  de
generated, and  represents a  side-b ranch ; b u t i t  is, nevertheless, 
the only creature, h itherto  known, w hich sa tisfac to rily  connects 
the V ertebrata w ith  th e ir  invertebrate  ancestors. M any other 
efforts have been m ade to  solve th e  m ystery  o f the  o rig in  o f th e  
V ertebrata —  all less satisfactory  th a n  the  p resen t suggestion, or 
even absolutely fu tile . T h is rem ark  applies especially to  th e  a t
tempts to  derive them  fro m  e ither A rticu la ta  or Echinoderm s. 
The other g rea t and  h igh ly  developed phylum , th e  M ollusca, is 
quite out of the  question. We have to  go back to  a  level a t  w hich 
all these p rincipal phy la  m eet, an d  th e re  we find  th e  V erm alia , 
the lower of which alone p e rm it connection in  an  u pw ard  direc
tion w ith the h igher phyla.

11. Stage of Cyclostomata. T h is  now sm all g roup  of L am 
preys and Hagfishes represents th e  lowest C ran io ta ; a n d  a lthough  
much specialized as a  side-branch o f th e  .m ain-stem  fro m  w hich 
the other C raniota have sprung, they  give us an  idea of w hat 
the direct ancestors o f the  la tte r  m u st have been lik e :— still 
without visceral arches, w ithout jaw s an d  w ith o u t p a ired  
lim bs; w ith a  persisten t p roneph ros; the  ea r  w ith  one 
semicircular canal on ly ; m outh  suc to ria l; c ran iu m  ver}r p r im i
tive; and the m etam erism  o f  th e  vertebral colum n ind icated
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A N C E S T R A L  T R E E  O F  T H E  V E R T E B R A T A .  

Abridged from  “ S y s te m a t. P l i y l o g e n i e § 15.
N am es underlined re fer  to  hypothe tical groups.

only by little  blocks of cartilage in  the  perichordal sheath. Such 
creatures m ust have existed a t  least as early  as the Lower S ilu rian  
epoch; b u t u n til 1890 fossil Cyclostomes were unknow n. T heir 
life  in  the m ud, or as endoparasites of fishes, coupled w ith  the ir 
soft structure, makes them  very unfit fo r preservation. T h is  gives 
all th e  greater, im portance to  T raquair’s discovery, in  1890, of
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m any little  creatures, called by him  Palceospondrjlus gunni,  in  
the Old Red S tandstone of Caithness, w hich seem to be very close
ly allied to Cyclostomata.

12. T he Elasmobranchi (sharks and sk a te s) , w ith  th e ir  im m e
diate forerunners, the A canthodi o f th e  D evonian  and  C arboni
ferous age, are th e  first typ ical fishes. T h a t  they  existed  as f a r  
back as the  S ilu rian  age is proved by m any  enam eled spines o f th e  
dermal arm or, chiefly fro m  th e  dorsal fins. T h is  h ig h er stage is 
characterized by the  possession of typ ical jaw s, by  visceral or g ill-  
bearing arches, and  by two p a irs  of lim bs. N one of th e  E lasm o- 
branchs, fossil or recent, stands in  th e  d irec t ancestra l l in e ;  b u t 
they are the lowest G nathostom ata, jaw -and-lim b-possessing crea
tures, known.

13. Closely connected w ith  th e  E lasm obranchs in  a  w ider sense 
are the Crossopterygii, w hich begin in  th e  D evonian  age as a  la rge  
group, bu t have le f t only two survivals, th e  A frican  P o ly p te ru s 
and Calam oichthys. T hey  are possessed of derm al bones and  
other ossifications, and  a re  characterized by  th e ir  lobate p a ired  
fins, which have a  th ick  axis beset w ith  b iseria l fin rays. T h e ir  
gill-clefts are covered by an  operculum , an d  th ey  have a w ell- 
developed air-bladder. W hilst th ey  a re  in  m an y  respects m ore 
highly developed th a n  the  E lasm obranchs, and  are  in tim a te ly  con
nected w ith  the  typ ical Ganoids an d  o ther bon j' fishes (a ll  of 
which form  a  g rea t, m anifo ld  side-branch o f th e  general verte 
brate stem ), they  stand  in  m any  o th e r  respects (no tab ly , th e  
structure of th e  paired  fins, the  vertebral colum n, an d  th e  air- 
bladder) nearer the  m ain-stem  o f our ow n ancestra l line.

14. T h is is  shown by th e ir  in tim a te  re la tio n  to  th e  Dipnoi-, 
which are still represented  by the  A u stra lian , A frican , an d  S outh  
American m ud-fishes: Ceratodus, P ro top teru s, an d  L epidosiren . 
The genus Ceratodus existed in  th e  U p p er T rias , w hence various 
other unm istakably dipnoous fo rm s lead  down th ro u g h  th e  C ar
boniferous (e. g., C tenodus) to  th e  D evonian s tra ta  —  e. g ., D ip - 
terus. They are characterized as fo llow s: T h e  p a ired  fins still 
retain  the  archip terygial fo rm  (nam ely, one axis w ith  b iseria l 
r a y s ) ; the  h e a rt is already trilo cu la r, an d  receives blood w hich  is 
mixed a rte ria l an d  venous, owing to  th e  g ills being  re ta ined , 
while the  air-b ladder has been m odified in to  a  lu n g . I n  fac t, th e  
generalized D ipnoi fo rm  th e  ac tu a l lin k  betw een fishes and 
Amphibia.
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15. Amphibia. T he earliest am phibian fossils occur in  the 
Carboniferous strata. They alone —  the  Stegocephali or P h rac t- 
am phibia —  stand in  the ancestral line, while the  L issam phibia, 
to which all the recent form s belong, are side-branches. T he 
Stegocephali are the earliest Tetrapoda, the archip terygial paired  
fins having been transform ed in to  the  pentadactyle fore and h ind  
limbs, which are so characteristic of all the h igher V ertebrata. 
T he cranium  is roofed over by derm al bones, of which, besides 
others, supra-occipitals, supra-orbitals, and supra-tem porals are 
always present. The lowest members (B ranchiosauri) s till re 
tained gills besides the lungs, while others (M icrosauri) have 
lost the gills. Be i t  remem bered th a t  all th e  recen t A m phibia 
still undergo the same m etam orphosis du ring  th e ir  ontogenetic 
development.

In  the very im portan t Tem nospondyli, a  subgroup of the  
Stegocephali —  e. g., Trim erorhachis of the Lower Red Sand
stone or Lower P erm ian  —  the  component cartilaginous or bony 
u n its  which compose the  vertebras still rem ained in  a  separate, 
unfused state, showing a t  the  same tim e an arrangem ent whence 
has arisen th a t  w hich is typical of the Am niota. T he same applies 
to the  limbs and th e ir girdles. I n  fact, the Stegocephali, taken  
as a  whole, lead im perceptibly to  the  Proreptilia.

16. Proreptilia  are represented by the  P erm ian  genera 
Eryops and Cricotus. U n til quite recently these and  m any o ther 
fossils from  the  Carboniferous s tra ta  were looked upon as Am 
phibia, while m any undoubted fossil A m phibia were m istaken 
fo r reptiles, as indicated by the frequent te rm ination  “  -saurus ”  
in  th e ir names.

The nearest living representative of these ex tinct P ro rep tilia  
is the New Zealand reptile H atte ria , or Sphenodon, close re
lations of which are known from  the U pper T ria s ; w hile others 
—  e. g., Palasohatteria —  have been discovered in  the  P erm ian . 
Anyhow, Sphenodon is  the  rep tile  which stands nearest to  the 
m ain  stem  of our ancestry.

T he m ost im portan t characteristics o f the  R eptilia , which 
m ark  a  h igher stage or level, are (1 ) T he en tire  suppression of 
the  gills —  although during  the embryonic developm ent the  gill- 
clefts still appear in all reptiles, birds, and m am m als; (2 ) The 
development of an am nion and an allantois, both fo r the  em bry
onic life only, b u t so characteristic th a t  all these anim als are
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comprised under the  nam e o f A m n io ta ; (3 ) T he a rticu la tio n  of 
the skull w ith  the  firs t neck vertebrae by well-developed condyles, 
either single (really  tr ip le )  or double (such a  condylar a rrange
m ent begins w ith  th e  A m phibia, b u t only th e  tw o la te ra l con
dyles are developed, w hile the  m idd le portion , belonging to  the  
basi-occipital elem ent, rem ains ru d im e n ta ry 1) ;  (4 ) T he fo rm 
ation of centra, o r  bodies of the  v e rteb ra , m ain ly  by  a  ven tra l 
pair of the orig inal quadruple constituents, or arcualia .

17. Between the  P ro rep tilia  and  the  M am m alia, w hich  la tte r  
occur in  the U pper T riassic epoch, we have necessarily to  in te rca
late a  group of very low reptiles, w hich are s till so generalized 
th a t th e ir descendants could b ranch  off e ither in to  the  E ep tilia  
proper or in to  the  M am m alia. T he changes concerned chiefly 
the b rain  and  the  h e a r t ; of th e  skeleton, the  skull and  th e  p e lv is ; 
and, of the tegum entary  struc tu res, th e  fo rm ation  of a  h a iry  
covering. M any such creatures existed in  th e  T riassic  epoch —  
namely, the  Therom orpha—  some of w hich indeed possess so 
many characteristics w hich otherw ise occur in  th e  M am m alia 
only, th a t these creatures have been te rm ed  Sauro-Mammalia. 
However, i t  has to  be em phasized th a t  none of th e  T herom orpha 
hitherto  discovered fulfils a ll th e  requirem ents w hich w ould en
title  them  to th is  im p o rtan t lin k in g  position. T hey  only give us 
an approxim ate idea of w h at th is  lin k  was like.

18. Stage o f the Prom am m alia ,  or Prototheria. T h e  only 
surviving members a re  the  fam ous duck-bill, O rnithorhynchus, 
and the spiny ant-eaters, E ch id n a  and  P roechidna, of th e  A u stra 
lian region. These few genera, however, differ so m uch fro m  one 
another in  various im p o rtan t respects th a t  the jr canno t b u t be 
rem nants of an orig inally  m uch la rg e r group. Indeed , m any fos
sils from  the U pper T riassic an d  from  th e  Ju ra ss ic  s tra ta  have 
without m uch doubt to  be re fe rred  to  th e  P ro to th eria . T he 
Prototheria are typical m am m als, because they  possess the  follow
ing characteristics: T he h e a rt is com pletely q u ad rilo cu la r; the  
blood is w arm , and its  Ted corpuscles have, owing to  the  loss of

1 S im ilar  conditions seem to  have  p reva i led  am ong  th e  P r o r e p t i l i a ; 
bu t in those o f  th e ir  descendants  w h ich  have specialized in to  R ep ti le s  
and B irds  the basi-occipital e lem ent becomes m o re  a n d  m ore  p re d o m in an t  
in th a t  form ation  w hich  u l t im a te ly  leads to  th e  a p p a r e n t ly  s ingle  condyle. 
Hence i t  is m isleading to  divide th e  T e t r a p o d a  in to  th e  tw o  m a in  
groups of Amphi- an d  M ono-condylia, a n d  th e re fro m  to  conclude  t h a t  t h e  
two-condyled M am m alia  a re  m ore  closely re la ted  to  th e  likewise am phi-  
condylous A m phib ia  th a n  t o  th e  so-called m onocondylous R ep ti les .

T H E  LA ST L IN K  xxix
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tlieir nucleus, been modified from  biconvex in to  biconcave d iscs; 
they have a hairy  coat and sweat glands, and  two occipital con
dyles; the  ilio-sacral connection is p reace tabu lar; the  ankle-jo int 
is cruro-tarsal; the quadrate bone of the  E ep tilia  has ceased to 
carry the under jaw, which now articulates directly  w ith  the 
squamosal portion of the skull. T heir low. position is shown by 
the retention of the following rep tilian  fea tu res: Complete 
coracoid bones and a T-shaped interclavicle; a  cloaca, or com
mon chamber fo r the passage of the  fasces, the  genital and  the 
urinary  products; they are still oviparous; the  embryo develops 
without a chorion, and is therefore no t nourished th rough  a 
placenta. Even the m ilk glands, which are absolutely peculiar to 
the M ammalia, are still in  a  very prim itive stage, and  do no t 
yet produce m ilk p ro p e r; and  there is only a  tem porary  shallow 
marsupium.

19. Stage of Metatheria, or Marsupialia. A re direct descend
ants of P ro to th e ria ; b u t they show higher developm ent by the 
reduction of the  coracoid bones and the interclavicle. T he orig
inal cloaca is divided into a  rectal cham ber and  a uro-genital 
sinus, completely separated, a t  least in  the m a les ; they  are vivi
parous ; the young are received into a perm anent m arsupium , in 
the  walls of which are form ed typical m ilk  g lands and nipples, 
b u t the embryo is still devoid of a placenta, although some recent 
m arsupials show indications of such an organ. T he corpus callo
sum in  the b rain  is still very weak.

Most of the m arsupials are extinct. They occur from  the 
U pper T rias onwards, and had in  the Ju rassic  epoch a tta ined  a 
wide distribution both in  Europe and in  America. Since the 
T ertiary  epoch they have been restricted to A m erica and to the 
A ustralian region, and are now represented by about 150 species.

20. Stage of Proclioriata, or early  Placentalia : a  fu rth e r  
development of the M etatheria by the development of a  placenta, 
loss of the m arsupium  and the m arsupial bones, complete division 
by the perineum  of the  anal and uro-genital cham bers, stronger 
development of the  corpus callosum, or chief commissure of the 
two hemispheres of the brain.

P lacen talia  m ust have come into  existence du rin g  the  Cretace
ous epoch. U p to  th a t tim e all the M am m alia seem to have 
belonged to  either P ro to theria or to M e ta th e ria ; b u t in  the  early 
Eocene we can distinguish the m ain groups of P lacen talia  —

http://rcin.org.pl



T H E  LAST LIN K xxxi

A N C E S T R A L  T R E E  O F  T H E  M A M M A L IA .

Syxtematische Phylogenie,” § 386.

A riiodacly lcu
Perlss odactylt Homo

P ro b o sc id i '

( Am blypoda )

S ire n  u c  
Cetacea* \

G U onierpha

( LU optcrnO ')

CarnworasP̂Lruup&Uae
Anlliropoidae.

CatarlUrirr Chu-o/O era, 

P la tyrlu n x  

Scnurc,

V
C arnassias

fiy ru co u b a , Lcm ures

Qndylarthrtfy Lf,t,„ railJ,r /

Rodentia/

(T i/lo d o n tio /)

IctepsaZ cs J r o jo n tia .
E d en ta ta /

Eutheria s. Placcntalia

M arsupialia  diprotodontia*
M ars up io l ia  polypro to  d o n tia /

Metatheria. M onolre/natas

i
Hvp oth ericv  s. Pro m am m al to ;

Romes u v  b rackets in d ic a te  e x tra c t g ro u p s .
Romes underlined in d ica te  h yp o th e tica l p ro  up* or co m b in a tio n s.

namely, (1 ) T rogontia, now represen ted  by th e  ro d e n ts ; (2 ) 
E dentata , or sloths, arm adilloes, e tc .; (3 ) C arnassia, o r Insectiv- 
ora and C arn ivo ra ; (4 ) C hiroptera, or b a ts ; (5 ) Cetom orpha, 
or whales and dugongs; (6 ) U n g u la ta ; (7 ) P rim ates. Of these 
groups, the first and second, th ird  and fo u rth , fifth  and  six th , 
can perhaps, to  judge from  paleonto logical evidence, he com bined 
into  three g rea ter groups, as indicated  by the  fossil Estlionychida,
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Ictopsida, and Condylarthra, in  add ition  to  the  ancestral 
P rim ates, or Lemuravida, as th e  fo u rth  large b ranch  of th e  an- 
cestral-tree where th is  has reached the  placental level. Among 
none of the first three branches can we look fo r the ancestors 
of the Prim ates. The Lem uravida, therefore, represent a  branch 
equivalent to the three other branches.

21. Stage of Lemures, or Prosimice, com prising the  older 
members of the  Prim ates, consequently approaching m ost near
ly to the Lemuravida. T he lim bs are modified in to  pentadactyle 
hands and feet of the arboreal type, and  are protected by nails. 
The dentition is of the frugivorous or omnivorous type, w ith  an 
originally complete series of teeth , w ith  m ilk  teeth  and  w ith  per
m anent. T he orbit is surrounded by a  complete bony rin g , pos
teriorly  by a  fronto-jugal arch , b u t still widely com m unicating 
w ith the tem poral fossa. T he placenta is  diffuse and  non- 
deciduous.

22. Stage of Simice. O rbit completely separated  fro m  the 
tem poral fossa by an inw ard extension of the fro n ta l and  m alar 
bones m eeting the  alisphenoid. P lacen ta  consolidated in to  a 
disc, and w ith a m aternal deciduous portion. Mammae pectoral 
only. The dental form ula is 2.1.3.3. A ll th e  fingers and  toes 
are protected by flat nails. The ta il is long. T he American 
prehensile-tailed monkeys are a  lower side-branch.

23. Stage of Catarhince Ceropithecidai. T he den tal form ula 
is  2.1.2.3, owing to the loss of one p a ir  of prem olars in  each 
jaw. The fro n ta l and alisphenoid bones are in  contact, sep
arating  the parie ta l from  the  m alar b o n e ; th is  fea tu re  is  corre
lated w ith the enlarged b rain . T he in te rn aria l septum  is narrow, 
and the nostrils look forw ards and  downwards instead  of side
wards —  hence the  te rm  “  Catarhinae.”  T he ex ternal auditory 
m eatus is long and bony. T he ta il is long, w ith  th e  exception 
of Macacus inuus. T he body is covered w ith  a  th ick  coat of 
fu rry  hair. C atarhine monkeys have existed, we know with 
certainty, since the  Miocene.

24. Stage o f Catarhince A nthropoids, or Apes. Now repre
sented by the large apes —  nam ely, the  H ylobates o r gibbon of 
South-E astern  Asia, Sim ia satyrus, th e  o rang-u tan  of Sum atra 
and  Borneo, Troglodytes gorilla, T . niger and  T. calvus, the 
gorilla and the  chimpanzees from  W estern E quato ria l A frica. 
Of fossils are to be m entioned P liopithecus an d  D ryopithecus
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from  E uropean  Miocene, and  Troglodytes sivalensis from  the  
Pliocene of the  P u n jau b . T he ta il is reduced to  a few caudal 
vertebras, which are transform ed in to  a  coccyx, n o t visible ex ter
nally : b u t in  the  embryos of apes and  m an  the  ta i l  is s till 
a conspicuous feature . T he walk is  sem i-erect; in  ad ap ta tio n  
to the prevailing  arboreal life , the  arm s are longer th a n  the  legs. 
The h a ir of the  body is considerably m ore scanty th a n  in  th e  
tailed monkeys. Troglodytes calvus, a  species or variety  of 
chimpanzee, is bald-headed. None of th e  recen t genera of apes 
can lay claim  to  a  place in  the  ancestry  of m ankind.

25. S tage of Pithecanthropi. H ith e rto  the  only know n rep 
resentative is Pithecanthropus erectus, from  the  U p p er P liocene 
of Java. In  adap tation  to a m ore erect ga it, th e  legs have be
come stronger and the h ind-hand has been tu rn ed  in to  a  flat- 
soled .walking “ foot.”  T he b ra in  is considerably enlarged. 
Presum ably i t  is still devoid o f so-called a rticu la te  speech; 
this is indicated by the  fac t th a t  children  have to  lea rn  the  
language of th e ir  paren ts, and  by the  circum stance th a t  com 
parative philology declares i t  im possible to  reduce the  ch ief 
hum an languages to any th ing  like one com mon origin .

26. Man. K now n w ith  certa in ty  to  have existed as a n  im 
plem ent-using creature in  th e  la s t G lacial epoch. H is  p rob
able origin  cannot, therefore, have been la te r  th a n  th e  begin
ning of the  Plistocene. T he place of o rig in  was probably 
somewhere in  S outhern  Asia.

W hilst we have to  adm it th a t  there  are g rea t defects in  th e  
older (invertebrate) portion  of ou r pedigree, we have all th e  
more reason to  be satisfied w ith  the  positive resu lts  of ou r 
investigation of the m ore recen t (vertebrate) p a r t  o f it . A ll 
modern researches have confirmed the views of L am arck, D arw in, 
and H uxley, and they allow of no doubt th a t  th e  nearest ver
tebrate ancestors of m ankind were a series of T e rtia ry  P rim ates.

Particu larly  valuable are the adm irable a ttem p ts  of the 
two zoologists, P au l and  F ritz  Sarasin , to throw  lig h t upon  
the hum an phylogeny by painstak ing  com parison of all th e  skele
ta l parts of m an  w ith those of th e  an thropoid  apes. They have 
shown th a t am ong the  lower races of m an  th e  p rim itive  V ed- 
dahs of Ceylon approach the apes m ost nearly , and th a t  am ong 
the la tte r  the  chimpanzee stands nearest to m an.

The d irect descent o f m an from  some ex tinc t ape-like fo rm
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is now beyond doubt, and adm its of being traced  m uch more 
clearly than  the  origin of m any another m am m alian  order. 
T he pedigrees of the E lephants, the  S iren ia, the  Cetacea, and 
above all, of the E dentata, fo r example, are m uch m ore ob
scure and difficult to explain. I n  m any p a r ts  of th e ir  organi
za t ion—  for example, in  th e  num ber and  s tru c tu re  of his five 
digits and toes —  m an and monkeys have rem ained m uch more 
prim itive th an  m ost of the  U ngulata.

T he immense significance of th is  positive knowledge of the  
origin of m an from  some P rim ate  does n o t require to  be en
forced. I ts  bearing upon the  h ighest questions of philosophy 
cannot be exaggerated. A m ong m odern philosophers no  one 
has perceived th is  m ore deeply th a n  H erb ert Spencer. H e 
is one of those older th inkers who before D arw in  were con
vinced th a t the  theor}r of development is the  only way to  solve 
the  “ enigm a of the  world.”  Spencer is also th e  cham pion of 
those evolutionists who lay  the greatest w eight upon progres
sive heredity, or the  m uch combated heredity of acquired char
acters. F rom  the  first he has severely attacked and  criticised 
the  theories of W eismann, who denies th is  m ost im p o rtan t factor 
of phytogeny, and would explain the  whole of transform ism  by 
flhe “ all-sufficiency of selection.”  I n  E ng land  the  theories of 
W eismann were received w ith enthusiastic acclam ation, m uch 
m ore so than  on the Continent, and  they were called * Neo- 
D arwinism ,”  in  opposition to  the older conception of Evolution, 
or “  Neo-Lamarckism.”  N either of those expressions is correct. 
D arw in him self was convinced of the  fundam ental im portance 
of progressive heredity quite as m uch as his g rea t predecessor 
L am arck ; as were also H uxley and Spencer.

T hree tim es I  had the  good fo rtune  to  v isit D arw in a t  Down, 
and  on each occasion we discussed th is  fundam ental question 
in  complete harmony. I  agree w ith  Spencer in  the  conviction 
th a t  progressive heredity  is an indispensable fac to r in  every 
tru e  m onistic theory of Evolution, and th a t  i t  is one o f its  m ost 
im portan t elements. I f  one denies w ith  W eism ann the  hered
ity  of acquired characters, then i t  becomes necessary to  have 
recourse to purely m ystical qualities of germ plasm . I  am  of the 
opinion of Spencer, th a t in  th a t  case i t  would be better to 
accept a  mysterious creation of all th e  various species as de
scribed in the Mosaic account.
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I f  we look a t the  results of m odern anthropogeny fro m  the  
highest point of view, and com pare all its  em pirical argum ents, 
we are justified in  affirm ing th a t  the descent of m an from  cm 
extinct Tertiary series of P rim ates is  not a  vague hypothesis, hut 
an historical fact.

Of course, th is  fa c t cannot be proved exactly. "We canno t 
explain all th e  innum erable physical and  chem ical processes, 
a ll the physiological m utations, w hich have led  d u rin g  un to ld  
m illions o f years from  the sim plest M onera and  fro m  th e  u n i
cellular P ro tis ta  upw ards to  th e  chim panzee and to  m an . B u t 
the same consideration applies to  all h isto rical facts. W e all 
believe th a t  A ristotle, Czesar, and  K in g  A lfred  d id  liv e ; b u t i t  
is impossible to give a  proof w ith in  th e  m eaning  of m odem  exact 
science. We believe firm ly in  the  fo rm er existence of these and 
other g rea t heroes of though t, because we know well the  works 
they have le ft behind them , an d  we see th e ir  effects in  the  
history  of hum an culture. T hese in d irec t argum ents do n o t 
fu rn ish  stronger evidence th a n  those o f o u r h isto ry  as  verte
brates. We know of m any Ju ra ss ic  m am m als only a single 
bone, the  under jaw . We all believe th a t  these m am m als pos
sessed also an upper jaw , a  skull, and  o ther bones. B u t th e  
so-called " e x a c t school,”  w hich regards th e  tran sfo rm a tio n  of 
species as a  hypothesis n o t proven, m u st suppose th a t  th e  m an 
dibula was the  only bone in  th e  body of these curious anim als.

Looking forw ard  to  th e  tw en tie th  cen tum , I  am  convinced 
th a t i t  w ill universally  accept ou r theory  of descent, and  th a t  
fu tu re  science w ill regard  i t  as the  g rea test advance m ade in  our 
tim e. I  have no  doubt th a t th e  influence o f th e  study  of an- 
thropogeny upon all o ther branches of science w ill be f ru i t fu l  
and auspicious. T he work done in  the  p resen t cen tu ry  by 
Lam arck and D arw in w ill in  all fu tu re  tim es be considered one 
of the  greatest conquests m ade by th in k in g  m an.
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PREFACE T O  T H E  SECOND E D IT IO N

D u r in g  th e  successive rep rin ts  o f  th e  firs t ed ition  o f  th is  
work I  was able to  in troduce several im p o rta n t co rrections; 
and now .th a t m ore tim e has elapsed, I  have endeavored to 
profit by the fiery ordeal th rough  w hich th e  book has passed, 
and  have taken  advantage of a ll th e  critic ism s w hich seem to  
me sound. I  am  also greatly  indebted to  a  la rge  num ber of 
correspondents fo r  th e  com m unication of a  su rp ris in g  num ber 
of new facts and  rem arks. These have been so num erous, 
th a t I  have been able to  use only th e  m ore im p o rta n t ones. 
Some new illustra tions have been in troduced, an d  fo u r o f th e  
old draw ings have been replaced by b e tte r  ones, done fro m  life 
by M r. T . W. Wood. I  m u st especially ca ll a tten tio n  to  some 
observations w hich I  owe to  th e  k indness of P ro f . H uxley  
on the n a tu re  of the  differences between th e  b rains of m an 
and the h igher apes. I  have been p a rtic u la rly  g lad  to  give 
these observations, because du rin g  th e  la s t  few years several 
m emoirs on the subject have appeared on th e  C on tinen t, and 
the ir im portance has been, in  some cases, g rea tly  exaggerated 
by popular w riters.

I  m ay take th is  opportun ity  of rem ark in g  th a t  m y  critics 
frequently assume th a t  I  a ttr ib u te  a ll changes of corporeal 
structure and m en tal power exclusively to  th e  n a tu ra l selection 
of such variations as are o ften  called spon taneous; w hereas, 
even in  the  first ed ition  of th e  et O rig in  of Species,”  I  d is
tinctly  stated  th a t  g rea t w eight m u st be a ttrib u ted  to  the  
inherited effects of use and  disuse, w ith  respect b o th  to  the  
body and m ind. I  also a ttr ib u ted  some am ount o f m odifica
tion to  the d irect and prolonged action  of changed conditions 
of life. Some allowance, too, m u st be m ade fo r  occasional 
reversions of s tru c tu re ; n o r m u st we fo rge t w h at I  have called 
“  correlated ”  grow th, m eaning, thereby, th a t  various p a r ts  of
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th e  organization are in  some unknow n m anner so connected, 
th a t  when one p a r t varies, so do o thers; and if  variations in 
the  one are accum ulated by selection, o ther parts will be modi
fied. Again, i t  has been said by several critics, th a t  when 
I  found th a t m any details o f structu re  in  m an  could n o t be 
explained through n a tu ra l selection, I  invented sexual selec
tio n ; I  gave, however, a  tolerably clear sketch of th is  principle 
in  the first edition of the “  Origin of Species,”  and I  there 
stated th a t i t  was applicable to m an. T h is subject of sexual 
selection has been treated  a t  full  length in  the present work, 
simply because an opportunity  was here first afforded me. I  
have been struck w ith  the  likeness of m any of the half-favor- 
able criticism s on sexual selection, w ith  those which appeared 
a t  first on n a tu ra l selection; such as, th a t i t  would explain 
some few details, b u t certainly  was n o t applicable to the  extent 
to  which I  have employed it. M y conviction of the  power 
of sexual selection rem ains unshaken ; bu t i t  is probable, or 
alm ost certain , th a t  several of my conclusions w ill hereafter 
be found erroneous; th is  can hardly  fa il to  be the case in  the 
first trea tm en t of a  subject. W hen natu ra lis ts  have become 
fam iliar w ith  th e  idea of sexual selection, i t  will, as I  believe, 
be m uch m ore largely accepted; and i t  has already been fully 
and favorably received by several capable judges.

C h a r l e s  D a r w in .

xxxviii PR EFA C E TO T H E  SECOND EDITION
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THE DESCENT OF MAN;
AND

SELECTION IN RELATION T O  SEX.

IN T R O D U C T IO N .

TH E  n a tu re  of the  follow ing work w ill be best understood 
by a  brief account of how i t  came to  be w ritten . D u r
in g  m any years I  collected notes on th e  o rig in  or descent 

o f m an, w ithout any in ten tion  of pub lish ing  on  th e  subject, 
b u t ra th e r w ith  the  determ ination  n o t to  publish , as I  th o u g h t 
th a t  I  should th u s only add  to  th e  prejudices aga in st m y views. 
I t  seemed to  m e sufficient to  ind icate , in  the  firs t edition  of 
my “  O rigin of Species,”  th a t  by  th is  w ork “  l ig h t w ould be 
throw n on th e  origin  of m an  and  h is  h is to ry ” ; an d  th is  
implies th a t  m an  m u st be included w ith  o th e r organic beings 
in  any general conclusion respecting h is m anner of appearance 
on th is  earth . Now the  case wears a  w holly different aspect. 
When a  n a tu ra lis t like C arl V og t ventures to  say in  h is address 
as P resident of the  N ational In s titu tio n  of Geneva (1869), 
" n o  person, in  E urope a t  least, dares any  longer to  m ain ta in  
the  doctrine of the  independent and  unm odified creation  of 
species,”  i t  is m anifest th a t  a t  least a  la rge  num ber of n a tu ra lis ts  
m ust adm it th a t  species a re  th e  modified descendants o f o ther 
species; and th is  especially holds good w ith  th e  younger and 
rising naturalists. T he g rea ter num ber accept th e  agency of 
natu ral selection; though some urge, w hether w ith  justice  the  
fu ture m ust decide, th a t  I  have greatly  overrated i ts  im portance. 
Of the older and  honored chiefs in  n a tu ra l science, m any  u n 
fortunately are still opposed to  evolution in  every form .

In  consequence of the  views now adopted b y  m ost n a tu ra l
ists, and which w ill u ltim ately , as in. every o ther case, be

i  1
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2 T H E  D ESCENT O F  MAN

followed by  others who are n o t scientific, I  have been led to 
p u t together my notes, so as to  see how fa r  th e  general con
clusions arrived a t  in  m y form er works were applicable to 
m an. This seemed all th e  m ore desirable, as I  had never 
deliberately applied these views to  a  species taken  singly. 
W hen we confine our a tten tion  to  any  one fo rm , we are de
prived of the weighty argum ents derived from  the  n a tu re  of 
the  affinities which connect together whole groups of organ
ism s—  th e ir geographical d istribu tion  in  p as t and present 
tim es, and th e ir geological succession. T he homological struc
tu re , embryological development, and rud im entary  organs of 
a  species rem ain  to  be considered, w hether i t  be m an or any 
other anim al, to  w hich ou r a tten tion  m ay be d irec ted ; bu t 
these g reat classes of facts afford, as i t  appears to  me, ample 
and conclusive evidence in  favor of th e  princip le of gradual 
evolution. T he strong  support derived from  the  other argu
m ents should, however, always be kep t before the  m ind.

T he sole object of th is  work is to  consider, firstly, w hether 
m an, like every other species, is  descended from  some pre
existing  fo rm ; secondly, th e  m anner of h is developm ent; and 
th ird ly , the  value of the  differences between the  so-called races 
of m an. As I  shall confine m yself to  these poin ts, i t  w ill not 
be necessary to  describe in  deta il th e  differences between the 
several races —  an  enormous subject w hich has been fu lly  dis
cussed in  m any valuable works. T he h igh  an tiqu ity  of m an 
has recently been dem onstrated by the  labors of a  host of 
em inent m en, beginning w ith  M. Boucher de P e rth es ; and 
th is  is the  indispensable basis fo r understanding  h is origin. 
I  shall, therefore, take th is  conclusion fo r g ran ted , and may 
refe r m y readers to  the  adm irable treatises of S ir  Charles 
Lyell, S ir  Jo h n  Lubbock, and others. N o r shall I  have occa
sion to  do m ore th a n  to  allude to  the  am ount of difference 
between m an  and  the  anthropom orphous ap es ; fo r P ro f. Huxley 
in  the  opinion of m ost com petent judges, has conclusively 
shown th a t  in  every visible character m an  differs less from  the 
higher apes, th a n  these do from  the lower m em bers of the  same 
order of P rim ates.

T his work contains hard ly  any orig inal facts in  regard  to 
m a n ; b u t as the  conclusions a t  which I  arrived, a fte r drawing 
up  a rough d ra ft, appeared to  me in teresting , I  though t th a t
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IN TRO D U CTIO N 3

they m ight in terest others. I t  has often  and  confidently been 
asserted, th a t  m an’s o rig in  can  never be k now n ; b u t ignorance 
more frequently  begets confidence th a n  does know ledge: i t  is 
those who know little , and n o t those who know m uch, who so 
positively assert th a t  th is  or th a t  problem  w ill never be solved 
by science. T he conclusion th a t  m an  is th e  co-descendant w ith  
other species of some ancient, lower, and  ex tinc t fo rm , is n o t 
in  any degree new. Lam arck long ago came to  th is  conclusion, 
which has lately  been m ain ta ined  by several em inen t n a tu ra l
ists and philosophers; fo r  instance, by W allace, H uxley , Lyell, 
Vogt, Lubbock, Buchner, Bolle, etc., and  especially by H ackel. 
This la s t na tu ra list, besides h is  g rea t w ork, “  Generelle M or- 
phologie”  (1866), has recently  (1868, w ith  a  second ed it, in  
1870), published h is  “  N atiirliche Schopfungsgeschichte,”  in  
which he fu lly  discusses the  genealogy of m an. I f  th is  work 
had appeared before m y essay had been w ritten , I  should p rob
ably never have com pleted it . A lm ost a ll th e  conclusions a t  
which I  have arrived I  find confirmed by th is  n a tu ra lis t, whose 
knowledge on m any points is  m uch fu lle r  th a n  m ine. W her
ever I  have added any fac t or view from  P ro f. H ackel’s w rit
ings, I  give his au thority  in  the  te x t ;  o ther sta tem ents I  leave 
as they originally  stood in  m y m anuscrip t, occasionally g iv ing  
in  the foot-notes references to  his works, as a  confirm ation 
of the m ore doubtful or in teresting  points.

D uring  m any years i t  has seemed to  m e h igh ly  probable 
th a t sexual selection has played an  im p o rtan t p a r t  in  differ
entiating the races of m a n ; b u t in  m y “  O rig in  o f Species ”
I  contented m yself by m erely a llud ing  to  th is  belief. W hen I  
came to  apply th is  view to m an, I  found  i t  indispensable to  
treat the  whole subject in  fu ll detail.1 Consequently the  sec
ond p a rt of the  present work, tre a tin g  of sexual selection, has 
extended to  an  inordinate length , com pared w ith  the first p a r t ;  
but th is could no t be avoided.

I  had intended adding to  the  p resen t volumes an , essay on 
the expression of the  various em otions by m an  and  th e  lower 
animals. My atten tion  was called to th is  subject m any  years 
ago by S ir  Charles Bell’s adm irable w ork. T h is  illu strious

1 Prof. H ackel w as  th e  only  a u th o r  w ho, a t  th e  t im e  w hen  th i s  w ork  
first appeared, had discussed th e  sub jec t  o f  sexual selection, a n d  had 
seen its full im portance, since the  p u b lica t io n  of the  “ O r i g i n ” ; a n d  th is  
he did in a  very able m anner  in  his va r ious  works.

http://rcin.org.pl



T H E  D ESCEN T OF MAN

anatom ist m ain tains th a t m an is  endowed w ith certain  muscles 
solely fo r the  sake of expressing his emotions. As th is view 
is obviously opposed to the  belief th a t  m an is  descended from  
some other and lower form , i t  was necessary fo r m e to  consider 
it. I  likewise wished to  ascertain  how fa r  the  emotions are 
expressed in  the  same m anner by the different races of man. 
B u t owing to th e  length of the  p resen t work, I  have thought 
i t  better to  reserve m y essay fo r separate publication.

i
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PART I.

T H E  DESCENT OF MAN

C H A P T E R  I.

T H E  EVIDENCE OF T H E  DESCENT OF MAN FROM SOME LOWER FORM.

N a tu re  of the  evidence bearing  on  the  orig in  o f  m a n  —  H om ologous s t r u c 
tu res  in m an  an d  the  lower an im a ls  —  M isce llaneous p o in ts  o f  c o r re 
spondence—  Developm ent —  R u d im e n ta ry  s t ru c tu re s ,  muscles, sense-or
gans, hair, bones, reproductive  organs, etc.—  T h e  b ea r in g  of th e se  th re e  
g rea t  classes of fac ts  on the  orig in  of m an.

HE  who wishes to  decide w hether m an  is th e  m odihed 
descendant of some pre-existing fo rm , w ould probably 
first inquire w hether m an varies, however sligh tly , in. 

bodily structure and in  m ental facu ltie s ; and  i f  so, w hether the  
variations are transm itted  to  h is offspring in  accordance w ith  
the laws which prevail w ith  the  lower anim als. A gain , are 
the variations the result, as f a r  as o u r ignorance p e rm its  us to 
judge, of the  same general causes, and  are th ey  governed by 
the same general laws, as in  the  case of o ther o rg an ism s; fo r 
instance, by correlation, the  inherited  effects o f usq an d  disuse, 
etc. ? Is  m an subject to  sim ilar m alconform ations, th e  re su lt of 
arrested development, or reduplication of p a rts , etc., an d  does lie 
display in  any of his anom alies reversion to  some fo rm er and 
ancient type of structure ? I t  m ig h t also n a tu ra lly  be inqu ired  
whether m an, like so m any other anim als, has g iven  rise  to 
varieties and sub-races, differing b u t sligh tly  fro m  each o ther, 
or to races differing so much th a t  they  m ust be classed as doubt
ful species ? How are such races d istribu ted  over the  w o rld ; and 
how, when crossed, do they  react on each o ther in  th e  f irs t and  
succeeding generations ? And so w ith  m any o ther points.

5
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G T H E  D ESCEN T O F MAN

The inqu irer would next come to  the im portan t point, whether 
m an  tends to increase a t so rap id  a  ra te , as to  lead to occasional 
severe struggles for. existence; and  consequently to  beneficial 
variations, w hether in  body or m ind , being preserved, and  in 
jurious ones elim inated. D o the  races or species of m en, which
ever term  m ay be applied, encroach on and  replace one another, 
so th a t some finally become ex tinct?  We shall see th a t all these 
questions, as indeed is obvious in  respect to  m ost of them , m ust 
be answered in  the  affirmative, in  the  sam e m anner as w ith  the 
lower animals. B u t the several considerations ju s t referred  to 
m ay be conveniently deferred fo r a  tim e : and  we will first see 
how fa r  the  bodily structu re  of man. shows traces, more o r less 
p la in , of h is descent from  some lower form . I n  succeeding chap
ters the m ental powers of m an, in  com parison w ith  those of the 
lower anim als, will be considered.

The Bodily Structure of Man .—  I t  is  notorious th a t  m an is 
constructed on the  same general type or model as o ther mammals. 
All the  bones in  his skeleton can be com pared w ith  correspond
ing bones in a  monkey, bat, or seal. So i t  is w ith  his muscles, 
nerves, blood-vessels and in te rn a l viscera. T he brain , the most 
im portan t of all th e  organs, follows the  same law, as shown by 
H uxley and  other anatom ists. Bisehoff, who is a  hostile witness, 
adm its th a t  every chief fissure and fold in  the b rain  of m an  has 
its  analogy in  th a t  of the  o rang ; b u t he adds th a t  a t  no  period 
of development do th e ir  brains perfectly ag ree ; no r could perfect 
agreem ent be expected, fo r otherwise th e ir  m ental powers would 
have been the same. V ulp ian  rem arks: “ T he real differences 
w hich exist between the b ra in  of m an and th a t of the superior 
apes are very slight. I t  is no t necessary to  delude oneself 
in  th is  respect. I n  the anatom ical characters of his b rain  m an 
is  m uch nearer the  anthropom orphous apes th an  the la tte r  are 
n ea r to  o ther m am m als, and even to certa in  quadrum ana, such 
as the  guenon and the  macaque.”

B u t i t  would be superfluous here to  give fu rth e r details on 
th e  correspondence between m an and the higher m am m als in  the 
s tru c tu re  of the b ra in  and all other p arts  of the  body.

I t  m ay, however, be w orth w hile to  specify a  few points, not 
d irectly  or obviously connected w ith  structu re , by which th is 
correspondence or relationship is well shown.
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HOMOLOGICAL STRUCTU RES 7

M an is liable to  receive from  th e  lower an im als, and  to  com
m unicate to  them , certa in  diseases, as hydrophobia, vario la, the 
glanders, syphilis, cholera, herpes, etc., and  th is  fa c t proves the 
close sim ilarity  of th e ir tissues and  blood, bo th  in  m in u te  s tru c 
tu re  and composition, f a r  m ore p la in ly  th a n  does th e ir  com pari
son under the best microscope, or by the  a id  of the  best chem ical 
analysis. Monkeys are liable to  m any of the  same non-contagious 
diseases as we a re ; th u s Rengger, who carefu lly  observed fo r a 
long tim e the Cebus Azarce in  its  native land , found  i t  liable to 
catarrh , w ith the usual symptoms, an d  w hich, w hen o ften  recu r
rent, led to consumption. These m onkeys suffered also from  
apoplexy, inflam m ation o f the  bowels, and  ca ta rac t in  th e  eye. 
The younger ones when shedding th e ir  m ilk -tee th  o ften  died 
from  fever. M edicines produced the  same effect on them  as on 
us. Many kinds of monkeys have a s tro n g  ta s te  fo r  tea , coffee, 
and spirituous liquors: they  w ill also, as I  have m yself seen, 
smoke tobacco w ith  pleasure.1 B rehm  asserts th a t  the  natives 
of north-eastern A frica catch th e  w ild  baboons by exposing ves
sels with, strong beer, by w hich they  are m ade d runk . H e  has 
seen some of these anim als, which he kep t in  confinem ent, in  
th is s ta te ; and he gives a  laughable account of th e ir  behavior 
and strange grimaces. O n the  follow ing m orn ing  they  were 
very cross and d ism al; they  held  th e ir  aching heads w ith  both 
hands, and wore a  m ost p itiab le  expression: w hen beer o r w ine 
was offered them , they  tu rn ed  away w ith  disgust, b u t relished 
the juice of lemons. A n  A m erican m onkey, a n  A teles, a fte r 
getting d runk  on brand}7, would never touch  i t  again , and  th u s 
was wiser than  m any m en. These tr if lin g  facts prove how sim 
ila r the nerves of taste  m ust be in  monkeys and  m an , an d  how 
sim ilarly th e ir whole nervous system is affected.

M an is infested w ith  in te rn a l parasites, som etim es causing 
fa ta l effects; and is plagued by external parasites, a ll of which 
belong to  the  same genera o r fam ilies as those in festin g  o ther 
mammals, and in  the  case of scabies to  th e  sam e species. M an 
is subject, like other m am m als, birds, and  even insects, to  th a t  
mysterious law, which causes certa in  norm al processes, such as

1 T he  sam e ta s te s  a r e  common to  some an im a ls  m uch  low er in the
scale. Mr. A. N icols  informs me th a t  he kep t  in Q ueensland , in  A u s 
tra lia , th ree  individuals  of th e  P haseo la rc tu s  c in e reu s ;  a n d  th a t ,  w i th 
ou t having been ta u g h t  in any  w ay , they  a c q u ire d  a  s t ro n g  ta s te  fo r
rum, and for smoking tobacco.
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8 T H E  D ESCEN T O F MAN

gestation, as well as the  m atu ra tion  and  duration  of various1 
diseases, to  follow lu n a r periods. H is  wounds are repaired  by 
the  same process of hea ling ; and  the  stum ps le f t  a fte r the 
am putation  of his lim bs, especially du rin g  an  early  embryonic 
period, occasionally possess some power of regeneration, as in  the 
lowest anim als.

T he whole process o f th a t m ost im p o rtan t function , the 
reproduction of the  species, is  strik ingly  the  sam e in  all m am 
m als; from  the  firs t ac t o f courtship by  the  m ale, to  th e  b irth  
and n u rtu rin g  of the  young. Monkeys are born  in  alm ost as 
helpless a condition as our own in fa n ts ; and  in  certa in  genera 
the  young differ fu lly  as m uch in  appearance from  the  adults, 
as do our children  from  th e ir  full-grow n paren ts. I t  has been 
urged by some w riters, as an  im p o rtan t distinction, th a t  w ith 
m an the  young arrive a t  m atu rity  a t  a  m uch la te r  age than  
w ith any other an im a l; b u t i f  we look to  the  races of m ankind 
which in h ab it trop ical countries the difference is n o t great, for 
the orang is believed n o t to  be adu lt t i l l  th e  age of from  ten  to 
fifteen years. M an differs from  woman in  size, bodily strength, 
hairiness, etc., as well as in  m ind, in  the  same m anner as do 
the  two sexes of m any m am m als. So th a t  th e  correspondence 
in  general structure, in  the  m inute structu re  of the  tissues, in 
chemical composition and in  constitution, between m an  and the 
h igher anim als, especially the  anthropom orphous apes, is ex
trem ely close. '

Embryonic Development.—  M an is developed from  an ovule, 
about the  125th of an  inch in  diam eter, which differs in  no 
respect from  the  ovules of o ther anim als. T he embryo itself 
a t a very early period can hardly  be distinguished from  th a t of 
other members of the  vertebrate kingdom. A t th is  period the 
arteries ru n  in  arch-like branches, as i f  to  carry the  blood to 
branchias which are no t present in the h igher vertebrata, though 
the slits on the  sides of the  neck still rem ain  (f, g , fig. 1 ) , m ark
in g  th e ir  form er position. A t a  somewhat la te r period, when 
the  extrem ities are developed, “ the feet of lizards and  m am 
mals,”  as the  illustrious Von Baer rem arks, “ the w ings and feet 
of b irds, no less th a n  the  hands and feet of m an, a ll arise from  
the  same fundam ental form .”  I t  is, says P ro f. H uxley, “  quite 
in  the  la te r stages of development th a t  the young hum an being 
presents m arked differences from  the young ape, while the  la tter
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departs as m uch from  the  dog in  its  developments, as th e  m an 
does. S ta rtlin g  as th is  la s t assertion m ay appear to  be, i t  is 
demonstrably true.”

As some of my readers m ay never have seen a d raw ing  of an 
embryo, I  have given one of m an  and  ano ther of a  dog, a t  about 
the same early stage of development, carefu lly  copied fro m  two 
works of undoubted accuracy.2

A fter the foregoing statem ents m ade by such h ig h  authorities, 
i t  would be superfluous on m y p a rt to give a num ber of borrowed 
details, showing th a t  th e  embryo of m an  closely resembles th a t  
of other m am m als. I t  m aj', however, be added, th a t  the  hum an  | 
embryo likewise resembles certa in  low form s when a d u lt in 
various points of structure. F o r instance, th e  h e a r t a t  first 
exists as a  sim ple pu lsating  vessel; the  excreta a re  voided th rough  
a  cloacal passage; and  the os coccyx pro jects like a  tru e  ta il, 
“ extending considerably beyond the rud im en tary  legs.”  3 I n  the  
embryos of a ll a ir-b rea th ing  vertebrates, ce rta in  g lands, called 
the corpora Wolffiana, correspond w ith , and  ac t like the  kidneys 
of m ature fishes.4 Even a t  a  la te r  em bryonic period , some s tr ik 
ing  resemblances between m an  and  the  lower an im als m ay be 
observed. Bischolf says “ th a t  the  convolutions of th e  b ra in  
in  a hum an fcetus a t th e  end o f th e  seventh m o n th  reach about 
the same stage of developm ent as in  a baboon w hen ad u lt.”  T he 
great toe, as Professor Owen rem arks, “  w hich fo rm s the  fu lc ru m  
when standing or w alking, is perhaps th e  m ost characteristic  
peculiarity in  the  hum an  s tru c tu re ;”  b u t in  an  em bryo, about 
an inch in  length, P ro f. W ym an found  “  th a t  the  g rea t foe w as 
shorter th a n  the  others'; and, instead  of being  para lle l to  them , 
projected a t  an  angle from  the  side of the  foot, th u s  corresponding 
with the perm anen t condition  o f th is  p a r t  o f th e  quadrum ana.”
I  will conclude w ith  a  quotation  from  H uxley , -who a f te r  asking, 
does m an originate in  a  different w ay fro m  a  dog, b ird , fro g  or

3 T he  hum an  em bryo ( u p p e r  fig.) is f rom  E c k e r ,  “  le o n e s  P h y s . ,”  1S 51-  
1859, tab. xxx. fig. 2. T h is  em bryo w a s  te n  lines in  leng th , so t h a t  th e  
d raw ing  is m uch magnified. T h e  em bryo  o f  th e  dog is  from  Bischolf,
“  En tw ick lungsgeschich te  des H u n d e -E ie s ,”  1845, tab .  xi. fig. 42. b . T h is  
d raw ing  is five tim es magnified, the  em bryo  be ing  tw en ty -f ive  d a y s  old. 
T he  in te rna l  v iscera  have been om itted , a n d  th e  u te r in e  ap pendag es  in  
both d raw ings  removed. I  w a s  d irec ted  to  these  figures by P ro f .  H u x le y ,  
from whose work, “  M a n ’s  P lace  in  N a tu r e ,”  the  idea  o f  g iv ing  th em  w a s  
taken. Hiickel h a s  also given ana logous  d ra w in g s  in  h is  “ S chopfungs-  
geschichte’.”

3 Prof. W y m a n  in “  P roc . o f  A m erican  A cad , o f  Sciences, vol. iv. 
*Owen, “ A na tom y of V er teb ra te s ,” vol. i. p. 533.
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io TH E DESCENT OF MAN

F ig . 1.—  U pper figure hum an  embryo, from E cker .  L o w e r  figure t h a t  of
a  dog, from Bischoff.

a. Fore-brain, cerebral hemi
spheres, etc. ^

1). Mid-brain, corpora quadri
gemina.

c. H ind-brain , cerebellum, medul
la  oblongata.

d. Eye.
e. E ar .

/. F i r s t  v isceral arch . 
g. Second v isceral arch .
H .  V er teb ra l  co lum ns a n d  m u s 

cles in process of developm ent.

K.ApS5?L I « ‘“”i‘ies-
L. T a i l  o r  os coccyx.
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fish ? says, "  th e  rep ly  is  n o t doubtful fo r a  m o m en t; w ithou t ques
tio n , th e  m ode of origin , and the  early  stages of the  development 
of m an , a re  iden tica l w ith  those of the  an im als im m ediately 
below h im  in  th e  scale: w ithou t a  doubt in  these respects, he is 
f a r  n ea re r to  apes th a n  the  apes are to  the  dog.”

R udim ents .—  T h is  subject, though  n o t in trin sica lly  m ore im 
p o r ta n t th a n  th e  two last, w ill fo r several reasons be trea ted  here 
m ore fu lly . H o t one of the  h igher anim als can be nam ed which 
does n o t bear some p a r t  in  a rud im en tary  cond ition ; and  m an 
fo rm s no  exception to  the  ru le. R udim entary  organs m u st be 
d istingu ished  fro m  those th a t  are n a scen t; though in  some cases 
th e  d is tinc tion  is n o t easy. T he form er are either absolutely 
useless, such as the  mammas of m ale quadrupeds, or th e  incisor 
tee th  of ru m in a n ts  w hich never cu t th rough  the  gum s; o r they 
a re  o f such sligh t service to  th e ir  p resen t possessors, th a t  we can 
h a rd ly  suppose th a t  th ey  w ere developed u n d er the  conditions 
w hich now  exist. O rgans in  th is  la tte r  sta te  are n o t s tric tly  ru d i
m en tary , b u t they  a re  ten d in g  in  th is  direction. H ascent organs, 
on  the  o ther han d , though  n o t fu lly  developed, are of h igh  serv
ice to  th e ir  possessors, an d  are capable of fu r th e r  development. 
R u d im en ta ry  organs are em inently  variab le ; and  th is  is p artly  
in te llig ib le , as they  a re  useless, o r nearly  useless, and  conse
quently  a re  n o  longer sub jected  to  n a tu ra l selection. T hey often 
become w holly suppressed. W hen th is  occurs, they  a re  never
theless liab le to  occasional reappearance th rough  reversion —  a 
c ircum stance w ell w orthy  of a tten tion .

T h e  ch ief agents in  causing  organs to  become rud im entary  
seem to  have been disuse a t  th a t  period  of life  w hen th e  organ 
is  chiefly used  (an d  th is  is generally  d u rin g  m a tu r ity ) , and  also 
inheritance  a t  a  corresponding period  of life . T he te rm  " d i s 
use ”  does n o t re la te  m erely  to  th e  lessened action  of muscles, 
b u t includes a  d im in ished  flow of blood to  a  p a r t  o r organ, from  
being sub jected  to  few er a lte rn a tio n s of pressure, or fro m  becom
in g  in  an y  w ay less h ab itu a lly  active. R udim ents, however, may 
occur in  one sex of those p a r ts  w hich are norm ally  p resen t in 
th e  o ther s e x ; a n d  such ru d im en ts , as we shall h ereafte r see, have 
o ften  o rig in a ted  in  a  w ay d is tin c t from  those here re ferred  to. 
I n  some cases, organs have been reduced by m eans of n a tu ra l 
selection, fro m  hav ing  become in ju rio u s to  th e  species under 
changed h ab its  of life . T h e  process of reduction  is probably
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12 TH E DESCENT O F MAN

often aided through the two principles of com pensation and  
economy of grow th; bu t the la te r stages of reduction , a f te r  disuse 
has done all th a t can fairly  be a ttrib u ted  to  i t ,  an d  w hen the  
saving to be effected by the economy of grow th  w ould be very 
small, are difficult to understand. T he final an d  com plete sup
pression of a part, already useless and m uch reduced in  size, in  
which case neither compensation no r economy can  come in to  p lay , 
is perhaps intelligible by th e  aid  of th e  hypothesis of pangenesis. 
B ut as the whole subject of rud im entary  organs has been d is
cussed and illustrated in  my form er works, I  need here  say no  
more on this head.

Rudiments of various muscles have been observed in  m any  
parts of the hum an body;5 and no t a  few m uscles, w hich  are 
regularly present in  some of the  lower anim als can  occasionally 
be detected in  m an in  a  greatly reduced condition. E v ery  one 
m ust have noticed the power which m any anim als, especially 
horses, possess of moving or tw itching th e ir  sk in ; and  th is  is 
effected by the  panniculus carnosus. R em nants of th is  m uscle 
in  an efficient state are found in  various p arts  of ou r bo d ies; fo r 
instance, the muscle on the forehead, by w hich the  eyebrows are 
raised. The platysma myoidcs, which is well developed on the  
neck, belongs to th is system. P rof. T u rner, of E d in b u rg h , has 
occasionally detected, as he inform s me, m uscu lar fascicu li in  
five different situations, namely in  the axillas, n ea r th e  scapulae, 
&c., all of which m ust be referred to  the system of the  panniculus. 
He has also shown th a t the musculus sternalis or sternalis bru
torum, which is not an extension of the rectus abdominalis, b u t 
is closely allied to  the panniculus, occurred in  the  p ropo rtion  of 
about three per cent, in  upward of 600 bodies: h e  adds, th a t  
th is  muscle affords “  an excellent illu stra tion  of the  sta tem en t 
th a t occasional and rudim entary structures are especially liab le 
to  variation in  arrangem ent.”

Some few persons have the power of con trac ting  th e  super
ficial muscles on the ir scalps; and these muscles are in  a  variable 
and partially rudim entary condition. M . A. de C andolle has

' F o r  instance, M. R ichard  ( “ Annales des Sciences N a t . ,”  3d  series ,  
Zoolog. 1852, tom. xviii. p. 13) describes and  figures ru d im e n ts  of w h a t  
he calls the “  muscle pgdieux de la m ain ,”  which he  say s  i s  som etim es 
“  infiniment pe ti t .” A nother muscle, called “  le t ib ia l  p o s tg r ie u r ,’’ is 
generally quite  absent in the hand, b u t  a p p e a rs  f ro m  tim e to  t im e  in  a  
more o r  less rudim entary  condition.
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com m unicated to  m e a  curious instance of the  long-continued 
persistence o r  inheritance  of th is  power, as well as of its unusual 
developm ent. H e  knows a fam ily , in  w hich one m em ber, the 
p resen t head  of the  fam ily , could, w hen a  youth , p itch  several 
heavy books fro m  h is head  by the  m ovem ent of the  scalp alone; 
an d  he  won w agers by perfo rm ing  th is  feat. H is  fa th e r, uncle, 
g ran d fa th e r, and  his th ree  children possess th e  sam e pow er to 
th e  sam e unusual degree. T h is  fam ily  became divided eight 
generations ago in to  tw o b ranches; so th a t  the  head  o f the  above- 
m entioned  b ranch  is  cousin in  the  seventh degree to  the  head of 
th e  o ther b ranch . T h is  d is tan t cousin resides in  ano ther p a r t 
of F ra n c e ; and  on being  asked w hether he possessed th e  same 
facult}’-, im m ediately  exhibited h is power. T h is  case offers a 
good illu s tra tio n  how persis ten t m ay be th e  transm ission  of an 
absolutely useless facu lty , probably derived from  our rem ote 
sem i-hum an p ro g en ito rs ; since m any  m onkeys have, and fre 
quen tly  use th e  pow er, o f largely  m oving th e ir  scalps up  and 
down.

T h e  ex trin s ic  m uscles w hich serve to  move th e  ex ternal ear, 
an d  th e  in tr in s ic  m uscles w hich move th e  different parts, are 
in  a  ru d im en ta ry  condition  in  m an , an d  they  a ll belong to  the 
system  o f th e  panniculus; they  a re  also variable in  development, 
o r  a t  le a s t in  function . I  have seen one m an  who could draw 
th e  w hole ea r fo rw a rd s ; o th e r m en can  draw  i t  u p w ard s ; another 
w ho could  d raw  i t  backw ards; an d  fro m  w hat one of these p e r
sons to ld  m e, i t  is p robable th a t  m ost of us, by o ften  touching  our 
ears, a n d  th u s  d irec ting  o u r a tten tio n  tow ards them , could re
cover some pow er o f m ovem ent by repeated  tr ia ls . T he power 
o f e rec tin g  an d  d irec tin g  th e  shell of the ears to  the  various 
p o in ts  o f th e  com pass, is  no  doubt of th e  h ighest service to  m any 
an im als, as th ey  th u s  perceive th e  d irection  of d an g er; b u t I  
have never heard , on  sufficient evidence, o f a  m an  who possessed 
th is  pow er, the  one w hich m ig h t be of use to h im . T he whole 
ex te rn a l shell m ay be considered a  ru d im en t, toge ther w ith  the 
various fo ld s an d  prom inences (helix  and  an ti-helix , trag u s  and 
an ti-trag u s , e tc ., w hich  in  th e  low er an im als s treng then  and 
su p p o rt th e  ea r w hen erect, w ith o u t add ing  m uch  to  its  weight. 
Som e au tho rs, however, suppose th a t  th e  cartilage of th e  shell 
serves to  tra n sm it v ibrations to  th e  acoustic n erv e ; b u t M r.
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Toynbee,0 after collecting all the known evidence on th is  head, 
concludes th a t the external shell is of no  d istinc t use. T he ears 
of the chimpanzee and orang are curiously like those of m an, 
aud the proper muscles are likewise b u t very sligh tly  developed. 
1 am also assured by the keepers in  the  Zoological G ardens th a t  
these animals never move or erect th e ir  ea rs ; so th a t  they  are 
in an equally rudim entary condition w ith  those of m an , as f a r  as 
function is concerned. Why these anim als, as well as th e  p ro 
genitors of man, should have lost the  power of e rec ting  th e ir  
cars, we can no t say. I t  m ay be, though I  am n o t satisfied w ith  
this view, th a t owing to  the ir arboreal hab its and  g rea t s tren g th  
they were bu t little  exposed to  danger, and so d u rin g  a  lengthened 
period moved th e ir ears bu t little , and th u s g radually  lo st th e  
power of moving them . This would be a  para lle l case w ith  
that of those large and heavy birds, which, from  in h ab itin g  
oceanic islands, have no t been exposed to  the a ttacks of beasts of 
prey, and have consequently lost the power of using  th e ir  w ings 
for flight. The inability  to move the  ears in  m an  an d  several 
apes is, however, partly  compensated by the  freedom  w ith  w hich 
they can move the head in  a horizontal plane, so as to  catch 
sounds from  all directions. I t  has been asserted th a t  th e  ear 
of m an alone possesses a  lobule; b u t “  a  rud im en t o f i t  is  found  
in the g o rilla” ; and, as I  hear from  P rof. P reyer, i t  is  n o t 
rarely absent in  the negro.

The celebrated sculptor, M r. Woolner, in fo rm s m e of one 
little  peculiarity in  the external ear, which he has o ften  observed 
both in  men and women, and of which he perceived th e  fu ll 
significance. H is atten tion  was first called to  th e  sub ject w hilst 
a t work on his figure of Puck, to which he had  given poin ted  
ears. He was thus led to  examine the  ears of various m onkeys, 
and subsequently more carefully those of m an. T he pecu lia rity  
consists in a  little  b lun t point, projecting from  th e  inw ard ly  
folded m argin, or helix. When present, i t  is developed a t  b ir th , 
and, according to P rof. Ludwig Meyer, m ore freq u en tly  
in m an th an  in  woman. Mr. Woolner m ade an  exact m odel 
of one such case, and sent me the accom panying draw ing. 
(F ig . 2.) These points no t only p ro ject inw ards tow ards th e

0 “ The Diseases of the  E a r , ”  by J .  Toynbee, F .  R . S., 1860, p. 12. A  
distinguished physiologist, Prof. Preyer, inform s me t h a t  he h a d  la te ly  
been experimenting on the function of the shell of the  ea r ,  a n d  h a s  come 
to nearly the same conclusion a s  th a t  given here.
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centre of the  ear, b u t often  a  little  outw ards from  its  plane, 
so as to be visible when the  head is viewed from  directly 
in  f ro n t  o r behind. T hey are variable in  size, and somewhat 
in  position, s tand ing  either a  little  h igher or low er; and  they 
som etim es occur on one ear and  n o t on the  o ther. T hey are not 
confined to  m ankind , fo r I  observed a  case in  one of the  spider- 
m onkeys (A teles beelzebutli) in  our Zoological G ardens; and 
M r. E . R ay L ankester inform s m e of ano ther case in  a  chim 
panzee in  the  gardens a t  H am burg. T he helix  obviously consists 
of the  extrem e m arg in  of th e  ear folded in w ard s; and  th is  fo ld
in g  appears to  be in  some m anner connected w ith  the  whole ex
te rn a l ea r being perm anently  pressed backwards. I n  m any 
m onkej's, w hich do n o t stand  h igh  in  the  order, as baboons and 
some species o f m acacus, th e  upper p o rtio n  of the  ea r is  slightly  
po in ted , an d  th e  m arg in  is  n o t a t  all folded in w ard s; b u t i f  the 
m arg in  w ere to  be th u s  folded, a  sligh t 
p o in t w ould necessarily p ro jec t inw ards 
tow ards th e  centre, and  probably a little  
outw ards from  the  plane of th e  e a r ; and 
th is  I  believe to  be th e ir  o rig in  in  m any 
cases. O n th e  o ther han d , P ro f. L.
M eyer, in  a n  able p ap er recently  p ub 
lished, m ain ta in s  th a t  th e  whole case is 
one of m ere v a ria b ility ; an d  th a t  th e  p ro 
jections a re  n o t real ones, b u t a re  due to 
the  in te rn a l cartilage on each side o f the 
po in ts n o t hav ing  been fu lly  developed.
I  am  qu ite  ready to  ad m it th a t  th is  is F i g . 2.— H u m a n  E a r .
, ,  1 . ;  . .  . modelled a n d  d ra w n
th e  correct exp lanation  m  m any m - by M r. W oolner.
stances, as in  those figured by P ro f. po^ tThe P r ° j e c t in s
M eyer, in  w hich there  are several m in u te
points, o r the  whole m arg in  is sinuous. I  have m yself seen, 
th rough  th e  kindness of D r. L. Down, the  ea r of a  m icrocephalous 
id io t, on w hich there  is  a  p ro jection  on  the  outside of the  helix, 
and  n o t on  the  inw ard  folded edge, so th a t  th is  p o in t can  have 
no  re la tion  to  a fo rm er apex of th e  ear. N evertheless in  some 
cases, m y orig inal view, tb a t  th e  po in ts  a re  vestiges of th e  tip s  of 
fo rm erly  erect and  poin ted  ears, s till seems to  m e probable. I  
th in k  so from  the  frequency of th e ir  occurrence, and  from  the  
general correspondence in  position  w ith  th a t  of the t ip  of a
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pointed ear. I n  one case, of which, a  pho tograph  has been sent 
me, the projection is so large, th a t  supposing, in  accordance w ith  
Prof. Meyer’s view, the ear to  be m ade p erfec t by th e  equal 
development of the cartilage th roughout th e  w hole ex ten t of the 
margin, it would have covered fu lly  one-th ird  of th e  w hole ear. 
Two cases have been communicated to  me, one in  N o rth  A m er
ica, and the other in England, in  w hich the  u p p e r m a rg in  is  no t 
a t all folded inwards, bu t is pointed, so th a t  i t  closely resem bles 
the pointed ear of an ordinary quadruped in  ou tline. I n  one 
of these cases, which was th a t  of a  young ch ild , th e  fa th e r  com 
pared the ear w ith the draw ing which I  have given of th e  ear 
of a monkey, the Cynopithecus niger, and says th a t  th e ir  ou t
lines are closely sim ilar. I f ,  in  these two cases, th e  m a rg in  had

16 TH E DESCENT O F MAN

F ig . 3.—  Fcetus of an  Orang. E x a c t  copy of a pho tog raph ,  sh o w in g  the
form of the  ea r  a t  th is  ea r ly  age.

been folded inwards in  the  norm al m anner, an  inw ard  pro jection  
m ust have been formed. I  m ay add th a t  in  tw o o ther cases the 
outline still remains somewhat pointed, although  th e  m a rg in  of 
the upper p a rt of the ear is norm ally folded inw ards —  in  one 
of them , however, very narrowly. T he foregoing w oodcut (N o. 
3) is an accurate copy of a photograph of th e  foetus of an  orang  
(kindly sent me by Dr. N itsche), in  w hich i t  m ay  be seen how 
different the pointed outline of the  ear is a t  th is  period  fro m  its  
adult condition, when i t  bears a close general resem blance to  th a t  
of man. I t  is evident th a t the fo lding over of the  t ip  of such
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An ear, unless i t  changed greatly  du rin g  its  fu r th e r  development, 
would give rise  to  a po in t pro jecting  inw ards. O n th e  whole, i t  
s till seems to  m e probable th a t the po in ts in  question are in  some 
cases, bo th  in  m an  and  apes, vestiges of a fo rm er condition.

T he n ic tita tin g  m em brane, or th ird  eyelid, w ith  its  accessory 
m uscles an d  o ther structures, is especially well developed in  
b irds, and  is  of m uch functional im portance to  them , as i t  can 
be rap id ly  d raw n  across the  whole eyeball. I t  is  found  in  some 
reptiles and  am phibians, and  in  certa in  fishes, as in  sharks. I t  
is  fa irly  well developed in  th e  tw o lower divisions of th e  m am 
m alian  series, nam ely, in  the  m onotrem ata and m arsupials, and 
in  some few of the  h igher m am m als, as in  the  w alrus. B u t in  
m an, the quadrnm ana, an d  m ost o ther m am m als, i t  exists, as is 
adm itted  by all anatom ists, as a  m ere rud im ent, called th e  semi- 
lu n a r fo ld .7

T he sense o f sm ell is of th e  h ighest im portance to  the  greater 
num ber o f m am m als —  to  some, as the  rum inan ts, in  w arning 
them  o f d an g e r; to others, as the  carnivora, in  find ing  th e ir 
p rey ; to  o thers, again , as the  w ild boar, fo r both purposes com
bined. B u t the  sense of sm ell is of extrem ely sligh t service, if  
any, even to  th e  d ark  colored races o f m en, in  whom i t  is  m uch 
m ore h igh ly  developed th a n  in  the  w hite  and civilized races.8 
nevertheless i t  does n o t w arn  them  of danger, n o r guide them  to 
th e ir  fo o d ; n o r does i t  p reven t th e  E squim aux from  sleeping in  
the  m ost fe tid  atm osphere, n o r m any  savages from  ea ting  ha lf- 
p u tr id  m eat. I n  E uropeans the  power differs g reatly  in  different 
ind iv iduals, as I  am  assured by  a n  em inent n a tu ra lis t who 
possesses th is  sense h igh ly  developed, and  who has a ttended  to 
the  subject. Those who believe in  the  p rincip le  of g radual evolu-

7 M iil le r’s  “  E le m e n ts  of Physio logy ,”  E n g .  t ra n s la t . ,  1S42, vol. ii. p. 
1117. O w en , “  A n a to m y  of V e r teb ra te s ,”  vol. iii. p. 2 6 0 ;  ibid. on  the  
W a lru s ,  “  P ro c .  Zoolog. Soc .”  N ovem ber 8 th ,  1854. See also R .  K nox , 
“ G re a t  A r t i s t s  a n d  A n a to m is ts ,”  p. 106. T h is  ru d im en t  a p p a re n t ly  is 
so m ew ha t  l a r g e r  in  N egroes  a n d  A u s t r a l i a n s  th a n  in  E u ro p e an s ,  see 
C a r l  Vogt, “  L e c tu re s  on  M a n ,”  E n g .  t r a n s la t .  p. 129.

8 T h e  a c c o u n t  g iven by H u m b o ld t  of the  p o w er  of smell possessed by 
th e  n a t iv e s  o f  S o u th  A m erica  is  well k n o w n , a n d  h a s  been confirmed by 
o thers .  M. H o u z e a u  ( “ E tu d e s  s u r  les Faculties M en ta les ,” etc., tom. i. 
1872, p. 9 1 )  a s s e r t s  t h a t  he repea ted ly  m ade  experim ents ,  a n d  proved 
t h a t  N egroes  a n d  In d ia n s  could recognize persons  in  th e  d a rk  by th e ir  
odor. D r .  W . Ogle h a s  m ade some c u r io u s  observa tious  on  th e  connec
tion  be tw een  th e  p o w er  of smell an d  th e  co loring  m a t te r  o f  th e  mucous 
m em brane  o f  th e  o lfac to ry  region, a s  well a s  of the  sk in  o f  th e  body. 
I  have, th e re fo re ,  spoken in  th e  n e x t  o f  th e  dark-colored races  hav ing  
a  f in e r ’ sense o f  smell th a n  th e  w h i te  races. See his p a p e r ,  “  Medico- 
O h iru rg ic a l  T r a n s a c t io n s ,” L ondon , vol. liii. p. 276.
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18 TH E DESCENT O F MAN

tion, will not readily adm it th a t the  sense of sm ell in  its  present 
state was originally acquired by m an, as he  now exists. H e  in 
herits the power in  an enfeebled and so f a r  ru d im en ta ry  con
dition, from  some early progenitor, to whom  i t  was h igh ly  serv
iceable, and by whom it  was continually used. I n  those anim als 
which have th is sense highly developed, such as dogs and  horses, 
the recollection of persons and of places is  s trong ly  associated 
with their odor; and we can thus perhaps u n d ers tan d  how i t  is, 
as Dr. Maudsley has tru ly  rem arked, th a t  th e  sense of sm ell in  
man “ is singularly effective in recalling vividly th e  ideas and 
images of forgotten scenes and places.”

Man differs conspicuously from  all the o ther P rim a te s  in  being 
almost naked. B u t a  few short straggling h a irs  a re  fo u n d  over 
the greater p a r t  of the  body in  the m an, an d  fine dow n on th a t 
of the woman. T he different races differ m uch in  h a ir in e ss ; and 
in  the individuals of the same race the  hairs a re  h igh ly  variable, 
not only in  abundance, bu t likewise in  p o sitio n : th u s  in  some 
Europeans the shoulders are quite naked, w h ils t in  o thers they  
bear thick tu fts  of hair. There can be li t t le  doubt th a t  th e  h a irs  
thus scattered over the  body are the rud im en ts o f the  un ifo rm  
hairy coat of the lower animals. T h is view is  rendered  a ll the 
more probable, as i t  is known th a t fine, short, and  pale-colored 
hairs on the limbs and other parts of th e  body, occasionally 
become developed into “ thickset, long, and  ra th e r  coarse dark  
hairs,”  when abnormally nourished near o ld -stand ing  inflam ed 
surfaces.

I  am informed by S ir  James Paget th a t o ften  several m em bers 
of a family have a few hairs in  the ir eyebrows m uch  longer th an  
the others; so th a t even th is  slight pecu liarity  seems to  be in 
herited. These hairs, too, seem to have th e ir  rep resen ta tives; 
for in  the chimpanzee, and in  certain species o f M acacus, there  are 
scattered hairs of considerable length ris ing  fro m  th e  naked  skin  
above the eyes, and corresponding to  our eyebrow s; s im ila r long 
hairs project from  the hairy  covering of the  superc ilia ry  ridges 
in  some baboons.

T he fine wool-like hair, or so-called lanugo, w ith  w hich the  
hum an fcetus during the sixth m onth is th ick ly  covered, offers a 
more curious case. I t  is first developed, d u rin g  th e  f if th  m onth , 
on the eyebrows and face, and especially round  th e  m ou th , w here 
i t  is much longer th an  th a t on the head. A  m oustache of th is
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k in d  w as observed by E seh rich t on a  fem ale fce tu s; b u t th is  is 
n o t so su rp ris in g  a  circum stance as i t  m ay a t first appear, fo r the  
two sexes generally  resemble each o ther in  all ex ternal characters 
d u rin g  an  early  period  of growth. T he d irection  and  arrange
m en t of th e  h a irs  on all p a rts  of the  fcetal body a re  th e  same as 
in  th e  ad u lt, b u t are subject to  m uch variab ility . T he whole 
surface, inc lud ing  even the  forehead an d  ears, is th u s  th ickly  
c lo thed ; b u t i t  is a  significant fa c t th a t  the  palm s of th e  hands 
and th e  soles of the  feet a re  quite naked, like the  in fe rio r  su r
faces of all fo u r extrem ities in  m ost of the  lower anim als. As 
th is  can  h a rd ly  be an  accidental coincidence, th e  woolly covering 
of th e  fcetus probably represents the  first perm anen t coat o f  h a ir  
in  those m am m als w hich are b om  hairy . T hree or fo u r eases 
have been recorded of persons born  w ith  th e ir  whole bodies and 
faces th ick ly  covered w ith  fine long h a ir s ; and  th is  strange con
d ition  is  strongly  inherited , and  is correlated w ith  an  abnorm al 
condition  of th e  tee th .0. P ro f . Alex. B ran d t inform s m e th a t  he 
has com pared the  h a ir  from  the  face of a m an  th u s  characterized, 
aged th irty-five, w ith  th e  lanugo o f  a fcetus, and finds i t  quite 
sim ilar in  te x tu re ; therefore , as he rem arks, th e  case m ay be 
a ttr ib u ted  to  an  a rre s t o f developm ent in  the  h a ir , together w ith 
its  con tinued  grow th. M any delicate children , as I  have been 
assured by  a  surgeon to  a  hospital fo r children , have th e ir  backs 
covered by ra th e r  long silky h a i r s ; an d  such cases probably come 
u n d er the  sam e head.

I t  appears as i f  th e  posterio r m olar or w isdom -teeth were ten d 
in g  to  become ru d im en ta ry  in  th e  m ore civilized races of m an. 
T hese tee th  are ra th e r  sm aller th a n  th e  other m olars, as is like
wise th e  case w ith  the  corresponding  tee th  in  th e  chim panzee and 
o ra n g ; an d  they  have only tw o separate  fangs. T hey do n o t cu t 
th ro u g h  th e  gum s t i l l  about th e  seventeenth year, and  I  have been 
assured th a t  they  are m uch m ore liab le to  decay, and  are earlier 
lost th a n  the  o ther te e th ;  b u t th is  is denied by some em inent 
den tists. T hey  are  also m uch  m ore liable to vary, both  in  struc
tu re  an d  in  th e  period o f th e ir  developm ent, th a n  th e  other teeth. 
I n  th e  M elan ian  races, on the  o ther han d , th e  w isdom -teeth are 
usua lly  fu rn ish ed  w ith  th ree  separate  fangs, and  are generally

0 P r o f .  Alex. B r a n d t  h a s  recen tly  s e n t  me a n  a d d i t io n a l  case  of 
a  f a th e r  and  son, b o rn  in  R u ss ia ,  w i th  these  pecu lia r i t ies .  I  have 
received d ra w in g s  o f  both  f ro m  P a r is .
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sound; they also differ from  the  o ther m olars in  size, less th a n  
in  the Caucasian races. P rof. Schaaffhausen accounts fo r  th is  
difference between the races by “  the posterior den ta l p o rtio n  of 
the jaw being always shortened ”  in  those th a t  are civilized, an d  
this shortening may, I  presume, be a ttr ib u ted  to  civilized m en 
habitually feeding on soft, cooked food, an d  th u s  u sing  th e ir  
jaws less. I  am informed by M r. Brace th a t  i t  is  becom ing quite  
a common practice in  the U nited  S tates to  rem ove some of th e  
molar teeth of children, as the jaw  does n o t grow la rg e  enough 
for the perfect development of the  norm al num ber.10

W ith respect to the alim entary canal, I  have m e t w ith  a n  ac
count of only a single rudim ent, nam ely the  verm ifo rm  append
age of the caecum. The caecum is a b ranch  o r d iverticu lum  of 
the intestine, ending in  a  cul-de-sac, and  is ex trem ely  lo n g  in  
many of the lower vegetable-feeding m am m als. I n  th e  m arsu p ia l 
koala i t  is actually more th an  th rice as long  as th e  w hole body. 
I t  is sometimes produced into  a  long g rad u ally -tap erin g  po in t, 
and is sometimes constricted in  p arts . I t  appears as if ,  in  con
sequence of changed diet or habits, the caecum h ad  becom e m uch 
shortened in  various animals, the  verm iform  appendage being 
left as a rudim ent of the shortened p art. T h a t th is  appendage is 
a rudim ent, we may infer from  its  sm all size, an d  fro m  th e  evi
dence which Prof. Canestrini has collected of its  v ariab ility  in  
man. I t  is occasionally quite absent, o r again  is largely  devel
oped. The passage is sometimes com pletely closed fo r  h a lf  or 
two-thirds of its length, w ith the  te rm inal p a r t  consisting  of a 
flattened solid expansion. I n  the orang th is  appendage is long 
and convoluted: in  m an i t  arises from  th e  end o f th e  sho rt 
caecum, and is commonly from  four to five inches in  leng th , 
being only about the th ird  of an inch in  d iam eter. N o t only is 
i t  useless, bu t i t  is sometimes the cause of death , of w hich  fa c t I  
have lately heard two instances: th is  is due to  sm all h a rd  bodies, 
such as seeds, entering the passage, and causing  in flam m ation .11

In  some of the lower Quadrumana, in  th e  Lem uridae and  C ar

10 Prof. Montegazza w rites  to  me from F lorence , t h a t  h e  h a s  la te ly  
been studying the la s t  molar teeth in the  different ra c e s  o f  m a n ,  a n d  h a s  
come to the same conclusion a s  th a t  given in m y  te x t ,  viz., t h a t  in  th e  
higher or civilized races they a re  on the  road  to w a rd s  a t r o p h y  o r  e l im in a 
tion.

M. C. M art in s  in  “ Revue des D eux M ondes.” and  H a c k e l  ( “  Gen- 
erelle Morphologie ” ) ,  have both rem arked on the  s in g u la r  f a c t  o f  th is  
rudiment sometimes causing death.

http://rcin.org.pl



R U D IM EN TS 21

nivora , as well as in  m any  m arsupials, th e re  is a passage n ea r the 
low er end of th e  hum erus, called th e  supra-condyloid  foram en, 
th rough  w hich th e  g rea t nerve of the  fore lim b and  o ften  the  
g re a t a rte ry  pass. Now in  the  hum erus of m an , th e re  is generally 
a  trace  of th is  passage, which is som etim es fa ir ly  well developed, 
being  form ed by  a depending hook-like process of bone, com
p le ted  by a  band  of ligam ent. D r. S tru th ers ,12 who has- closely 
a ttended  to  the  subject, has now shown th a t  th is  pecu lia rity  is 
som etim es inherited , as i t  has occurred in  a  fa th e r, an d  in  no  less 
th a n  fo u r o u t of his seven children. W hen presen t, the  g rea t 
nerve invariab ly  passes th rough  i t ;  and  th is  clearly indicates 
th a t  i t  is the  hom ologue and  ru d im en t of the  supra-condyloid 
fo ram en  o f th e  lower anim als. P ro f. T u rn e r estim ates, as he in 
fo rm s m e, th a t  i t  occurs in  about one per cent, of recent skele
tons. B u t i f  the  occasional developm ent of th is  s truc tu re  in  m an 
is, as seems probable, due to  reversion, i t  is  a re tu rn  to  a very 
anc ien t sta te  of th ings, because in  the  h igher Q uadrum ana i t  is 
absent;

T here is  ano ther fo ram en  or perfo ra tion  in  th e  hum erus, oc
casionally p resen t in  m an , w hich m ay be called th e  inter-condy
loid . T h is  occurs, b u t n o t constantly , in  various an thropoid  and 
o th e r apes, and  likewise in  m any of th e  low er anim als. I t  is 
rem arkable th a t  th is  perfo ra tion  seems to  have been p resen t in  
m an  m uch m ore frequen tly  du rin g  ancien t tim es th a n  recently. 
M r. B u s k 13 has collected the  follow ing evidence on th is  h e a d : 
P ro f . B roca "  noticed  th e  perfo ra tion  in  fo u r and  a  h a lf  p e r cent, 
of th e  arm -bones collected in  th e  ‘ C im etiere du  S u d /  a t P a r is ;  
and  in  th e  G rotto  of O rrony, the  contents of w hich are referred  to 
th e  B ronze period , as m any  as e igh t hum eri ou t o f th irty -tw o 
were p e rfo ra te d ; b u t th is  ex trao rd inary  proportion , he  th inks, 
m ig h t be due to  the  cavern having  been a sort of ‘ fam ily  v a u lt/  
A gain , M. D upon t found  th ir ty  p e r cent, of perfo rated  bones

12 W i th  re sp ec t  to  inh er i tan ce ,  see D r .  S t r u th e r s  in  the  “  L a n c e t ,”  Feb . 
15, 1873, a n d  a n o th e r  im p o r ta n t  p a p e r ,  ibid., J a n .  24, 1S63, p. 83. D r .  
K n o x ,  a s  I  am  in fo rm ed , w a s  th e  f irs t  a n a to m is t  w h o  d re w  a t te n t io n  to  
th i s  p e c u l ia r  s t r u c tu r e  in  m a n ;  see his “ G re a t  A r t i s t s  a n d  A n a to m is ts ,” 
p. 63 . See also a n  im p o r ta n t  m em oir  on  th is  p rocess  by  D r .  G ruber ,  in 
th e  “  B u l le t in  de l ’A cad. Im p . de  S t.  P e te rsb o u rg ,”  tom . xii. p. 448.

13 “ O n  th e  C aves  of G ib r a l t a r , ” “  T ra n s a c t .  I n t e r n a t .  Congress of P r e 
h is t .  A rc h .”  T h i rd  Session, 1869, p. 159. P ro f .  W y m a n  h a s  l a t e ly  shown 
( F o u r t h  A n n u a l  R e p o r t ,  P e a b o d y  M useum , 1871, p. 2 0 ) ,  t h a t  th is  p e r 
f o r a t io n  is p re se n t  in  th ir ty -o ne  per  cent, o f  some h u m a n  re m a in s  f ro m  
a n c ie n t  m o u n d s  in  th e  W e s te r n  U n ited  S ta te s ,  a n d  in  F lo r id a .  I t  f r e 
q u e n t ly  o ccu rs  in  th e  negro.
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in  the caves of the Valley of the Lesse, belonging to  th e  R eindeer 
period; whilst M. Leguay, in  a sort of dolmen a t  A rgenteu il, 
observed twenty-five per cent, to be p e rfo ra te d ; and  M. P ru n e r-  
Bey found twenty-six per cent, in  th e  same cond ition  in  bones 
from  Vaureal. N or should i t  be le f t  unnoticed th a t  M . P ru n e r-  
Bey states tha t this condition is common in  G uanche skeletons.” 
I t  is an interesting fact th a t  ancient races, in  th is  and  several 
other cases, more frequently present s truc tu res w hich resem ble 
those of the lower anim als th an  do the m odern. One ch ief cause 
seems to be tha t the ancient races stand  som ew hat n ea re r  in  the  
long line of descent to th e ir rem ote anim al-like progenitors.

In  man, the os coccyx, together w ith  ce rta in  o ther v e rteb ra  
hereafter to be described, though functionless as a  ta il ,  p la in ly  
represent th is p a r t in  other vertebrate anim als. A t a n  early 
embryonic period i t  is free, and projects beyond th e  lower ex
trem ities; as m ay be seen in  the  drawing (P ig . 1 .) of a hum an 
embryo. Even after b irth  i t  has been know n, in  ce rta in  rare  
and anomalous cases,14 to form  a sm all ex ternal ru d im en t of a 
ta il. The os coccyx is short, usually inc lud ing  only fo u r  ver
teb ra , all anchylosed together: and these are in  a  ru d im en ta ry  
condition, for they consist, w ith the exception of the  basal one, 
of the centrum alone. They are furnished w ith  some sm all 
muscles; one of which, as I  am inform ed by P ro f. T u rn e r, has 
been expressly described by Theile as a rud im en tary  rep e titio n  of 
the extensor of the ta il, a muscle which is so largely  developed in 
many mammals.

The spinal cord in  m an extends only as fa r  dow nw ards as the 
last dorsal or first lum bar vertebra; b u t a th read -like  s tru c tu re  
(the filum terminale) runs down the axis of th e  sacral p a r t  of the 
spinal canal, and even along the back of the  coccygeal bones. 
The upper p a rt of th is  filament, as P rof. T u rn e r in fo rm s me, is 
undoubtedly homologous w ith the spinal c o rd ; b u t th e  low er p a r t 
apparently consists merely of the pia mater, o r vascular invest
ing  membrane. Even in  th is case the os coccyx m ay be said to 
possess a vestige of so im portant a structure as th e  sp inal cord, 
though no longer enclosed w ithin a bony canal. T he follow ing

14 Quatrefages has  lately collected the evidence on th is  sub jec t .  “  R evue  
des Cours Scientifiques,” 1867-1868, p. 625. In  1840 F le i s c h m a n n  ex 
hibited a hum an fcetus bearing a  free ta il ,  which , a s  is  n o t  a lw a y s  the 
case, included vertebral bodies; and th is  ta il  w a s  c r i t ic a l ly  exam ined  
by the  m any anatom ists  present a t  the meeting of n a tu r a l i s t s  a t  E r la n g e n  
(see M arshall in Niederliindischen Archiv f i ir  Zoologie, D ecem ber  1871) .
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fac t, fo r  w hich I  am  also indebted to  P ro f. T u rn e r, shows how 
closely th e  os coccyx corresponds w ith  the  tru e  ta il in  the lower 
a n im a ls : Luschka has recently discovered a t  the  ex trem ity  of the 
coccygeal bones a  very peculiar convoluted body, w hich is con
tinuous w ith  the  m iddle sacral a r te ry ; and  th is  discovery led 
K rause an d  M eyer to  exam ine the ta il of a  m onkey (M acacus), 
and  o f a  cat, in  both of which they  found a  sim ilarly  convoluted 
body, though  n o t a t  the  extrem ity.

T he reproductive system offers various rud im en tary  s tru c
tu re s ; b u t these differ in  one im p o rtan t respect from  the  fore
going cases. H ere  we are n o t concerned w ith  th e  vestige of a 
p a r t  w hich does n o t belong to  th e  species in  an  efficient state, 
b u t w ith  a p a r t  efficient in  the  one sex, and  represented in  the 
o ther by  a  m ere rud im en t. N evertheless, the  occurrence of such 
rud im en ts is  as difficult to  explain, on the  belief of the  separate 
creation  o f each species, as in  th e  foregoing cases. H ereafter I  
shall have to  recu r to  these rud im ents, and  shall show th a t  the ir 
presence generally  depends m erely on inheritance, th a t  is, on 
p a r ts  acquired  by one sex having  been p a rtia lly  tran sm itted  to 
the  other. I  w ill in  th is  place only give some instances of such 
rud im en ts. I t  is well know n th a t  in  th e  m ales of a ll m am m als, 
inc lud ing  m an , ru d im en ta ry  mammse exist. These in  several 
instances have become well developed, an d  have yielded a  copious 
supply  of m ilk . T h e ir  essential id en tity  in  th e  tw o sexes is 
likewise shown by th e ir  occasional sym pathetic enlargem ent in 
bo th  d u rin g  an  a tta ck  of th e  measles. T he vesicula prostatica, 
w hich has been observed in  m any m ale  m am m als, is  now univer
sally  acknowledged to  be th e  hom ologue of the  fem ale u terus, to
gether w ith  th e  connected passage. I t  is im possible to  read 
L eu ck art’s able descrip tion  of th is  organ, and his reasoning, w ith 
ou t a d m ittin g  th e  ju stness of h is conclusion. T h is  is especially 
clear in  the  case o f those m am m als in  which th e  tru e  fem ale 
u te ru s  b ifu rca tes, fo r  in  the  m ales of these the  vesicula likewise 
b ifu rca tes.15. Som e o ther ru d im en ta ry  structu res belonging to 
th e  reproductive system  m ig h t have been here adduced.

T h e  bearing  o f the  th ree  g rea t classes o f facts now given is 
unm istakab le . B u t i t  w ould be superfluous fu lly  to  recap itu late

16 L e u c k a r t ,  in  T o d d ’s “  Cyclop, o f  A n a t . ”  vol. iv. p. 1415. I n  m a n  
th is  o rg a n  is on ly  f ro m  th re e  t o  six  l ines  in  leng th , b u t ,  like so m an y  
o th e r  r u d im e n ta ry  p a r t s ,  i t  is  v a r ia b le  in  developm ent a s  well a s  in  o the r  
c h a ra c te r s .
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the line of argument given in detail in  m y “  O rig in  of Species.”  
The homological construction of the  whole fram e in  th e  m em bers 
of the same class is intelligible, if  we ad m it th e ir  descent from  a 
common progenitor, together w ith  th e ir  subsequent ad ap ta tio n  to  
diversified conditions. On any other view, th e  s im ila rity  of p a t
tern  between the hand of a m an or m onkey, the  foo t of a  horse, 
the flipper of a  seal, the w ing of a  ba t, etc., is u tte r ly  inexplic
able.16 I t  is no scientific explanation to  assert th a t  they  have all 
been formed on the same ideal p lan . W ith  respect to  develop
ment, we can clearly understand, on th e  p rin c ip le  of v aria tion  
supervening a t a  ra ther late em bryonic period, an d  being  in 
herited a t a corresponding period, how i t  is th a t  th e  em bryos 
of wonderfully different form s should still re ta in , m ore o r less 
perfectly, the structure of th e ir  common progen ito r. H o  o ther 
explanation has ever been given of th e  m arvelous fa c t th a t  the  
embryos of a  m an, dog, seal, bat, rep tile , etc., can a t  firs t hard ly  
be distinguished from  each other. I n  o rder to  u n d ers tan d  the  
existence of rudim entary organs, we have only to  suppose th a t  a 
form er progenitor possessed the p arts  in  question in  a  perfec t 
state, and th a t -under changed habits of life  they  became greatly  
reduced, either from simple disuse, or th ro u g h  th e  n a tu ra l selec
tion of those individuals which were leas t encum bered w ith  a 
superfluous part, aided by the o ther m eans previously indicated .

Thus we can understand how i t  has come to  pass th a t  m an 
and all other vertebrate anim als have been constructed  on  the 
same general model, why they pass th rough  th e  sam e early  stages

10 Prof. Bianconi, in a  recently published w ork ,  i l lu s t r a te d  by  ad m irab le  
engravings ( “ L a  Th6orie D arw inienne e t  la  c re a t io n  d i te  ind&pend- 
ante,” 1874), endeavors to  show th a t  homological s t ru c tu re s ,  in  the  
above and other cases, can be fully explained on m echan ica l  princ ip les ,  
in accordance with th e ir  uses. No one has  show n so w ell,  how  a d m irab ly  
such structures a re  adapted for the ir  final p u r p o s e ; a n d  th i s  a d a p ta t io n  
can, a s  I  believe, be explained through n a tu r a l  selection. I n  considering  
the wing of a bat, he brings forw ard  (p. 218) w h a t  a p p e a r s  to  m e  ( to  
use Auguste Comte’s words) a mere m etaphysica l  p r in c ip le ,  n am e ly ,  the  
preservation “ in its in tegrity  of the m am m alian  n a tu r e  of t h e  a n im a l .” In  
only a  few cases does he discuss rudim ents, a n d  th e n  on ly  those  p a r t s  
which a re  partia l ly  rudimentary, such a s  the  l i t t le  hoofs o f  t h e  p ig  an d  
ox, which do n o t  touch the  g ro u n d ; these he  show s c lea r ly  t o  be of 
service to  the  animal. I t  is u n fo r tu n a te  t h a t  he  did n o t  consider  such 
cases as the minute teeth, which never c u t  th ro u g h  th e  j a w  in  th e  ox, 
or the  mammae of male quadrupeds, o r  the  w ings  o f  c e r ta in  beetles, 
existing under the  soldered wing-covers, o r  th e  vestiges o f  th e  p is t i l  and  
stam ens in various flowers, and  m any  o ther  such cases. A l th o u g h  I  
greatly  admire P ro f .  Bianconi’s work, yet the  belief n o w  held by  most 
na tu ra l is ts  seems to  me left unshaken, th a t  homological s t r u c tu r e s  a re  
inexplicable on the principle of mere adap ta t io n .

24 TH E DESCENT O F  MAN
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of developm ent, and why they re ta in  ce rta in  rud im ents in  com
m on. Consequently we ought fran k ly  to ad m it th e ir  com m unity 
of d escen t; to  take any other view, is to ad m it th a t  our own struc
tu re , an d  th a t  of a ll th e  anim als around us, is  a m ere snare laid 
to  en trap  ou r judgm ent. T h is conclusion is g rea tly  strengthened, 
i f  we look to  the  members of th e  whole an im al series, and  con
sider th e  evidence derived from  th e ir  affinities o r classification, 
th e ir  geographical d istribu tion  and  geological succession. I t  is 
only ou r n a tu ra l prejudice, and th a t  arrogance w hich m ade our 
fo refa thers  declare th a t  they  were descended from  demigods, 
w hich leads us to  dem ur to  th is  conclusion. B u t the  tim e will 
before long  come, when i t  w ill be though t w onderful th a t  n a tu r
alists, who were well acquainted w ith  the  com parative structu re  
and  developm ent of m an, and  other m am m als, should have be
lieved th a t  each was the  w ork of a  separate ac t of creation.

C H A P T E R  I I .

ON T H E  M A N N ER OF DEVELOPMENT OF M AN FROM SOME LOWER
FORM.

V a r ia b i l i ty  o f  body a n d  m in d  in  m a n  —  I n h e r i t a n c e —  C auses  o f  va r iab il i ty  
—  L a w s  o f  v a r ia t io n  the  sa m e  in  m a n  a s  in  th e  low er an im a ls  —  D irect 
a c t io n  o f  th e  cond it ions  of l ife  —  Effects  o f  the  increased  use a n d  disuse 
o f  p a r t s  —  A rre s te d  developm ent —  R evers ion  —  C o rre la ted  v a r ia t io n  —  
R a t e  o f  inc rease  —  Checks to  inc rease  —  N a tu r a l  selection —  M a n  the 
m o s t  d o m in a n t  a n im a l  in  th e  w orld  —  Im p o r ta n ce  of his co rporea l  s t ru c 
t u r e —  T h e  cau ses  w hich  have  led to  his becoming e rec t  —  C onsequent 
chang es  o f  s t r u c tu r e  —  D ecrease  in  size o f  the  can in e  tee th  —  Increased  
size a n d  a l te re d  sh a p e  of t h e  sk u ll  —  N akedness  —  A bsence of a  ta i l  —  
D efense less  cond it ion  o f  m an.

/

I T  is m an ifest th a t  m an  is  now subject to  m uch variability. 
N o  tw o ind iv iduals of th e  sam e race are quite alike. We 
m ay com pare m illions of faces, and each w ill be distinct. 

T here  is  a n  equally g rea t am oun t of diversity  in  the  proportions 
and  dim ensions o f the various p a rts  of the  body; the  length of 
th e  legs being  one o f the  m ost variable po in ts.1 A lthough in

1 “  In v e s t ig a t io n s  in  M i l i ta ry  a n d  A nthropolog . S ta t i s t i c s  of A m erican  
S o ld ie rs ,”  by  B . A . Gould , 1869, p. 256.
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some quarters of the world an elongated skull, and  in  o ther 
quarters a short skull prevails, yet there is g rea t d iversity  o f shape 
even within the lim its of the same race, as w ith  th e  aborig 
ines of America and South A ustralia  —  th e  la t te r  a  race “  p ro b 
ably as pure and homogeneous in  blood, custom s, and  language 
as any in existence ”—  and even w ith  th e  in h ab itan ts  of so con
fined an area as the Sandwich Islands. A n  em inen t d en tis t as
sures me that there is nearly as m uch diversity  in  th e  te e th  as 
in  the features. The chief arteries so frequen tly  ru n  in  abnorm al 
courses, that i t  has been found useful fo r su rg ical purposes to  
calculate from 1040 corpses how often each course prevails. T he 
muscles are em inently variable: th u s those o f th e  fo o t were 
found by Prof. T u rner no t to  be stric tly  alike in  any  tw o o u t of 
fifty bodies; and in  some the  deviations were considerable. H e  
adds, th a t the power of perform ing the  ap p ro p ria te  m ovem ents 
must have been modified in  accordance w ith  th e  several devia
tions. Mr. J .  Wood has recorded the occurrence o f 295 m uscu lar 
variations in  th irty-six  subjects, and in  ano ther se t of th e  same 
number no less th an  558 variations, those occurring  on b o th  sides 
of the body being only reckoned as one. In  the  la s t set, n o t one 
body out of the thirty-six  was “ found to ta lly  w an tin g  in  de
partures from  the standard descriptions of the  'm uscular system  
given in anatomical tex t books.”  A single body p resen ted  the  
extraordinary num ber of twenty-five d istinct abnorm alities. T he 
same muscle sometimes varies in  m any w ays: th u s  P ro f . M acal- 
ister describes no less than  tw enty d istinc t varia tions in  the  
palmaris accessorius.

The famous old anatom ist, Wolff, insists th a t  th e  in te rn a l vis
cera are more variable than  the external p a r t s : N u lla  particula  
est qua non aliter et aliter in  aliis se habeat hominibus. H e  has 
even w ritten a treatise on the choice of typical exam ples of the 
viscera for representation. A discussion on th e  beau-ideal of the 
liver, lungs, kidneys, &e., as of the  hum an face d iv ine, sounds 
strange in  our ears.

The variability or diversity of the  m en tal facu lties  in  m en 
of the same race, not to mention the  g reater differences between 
the m en of distinct races, is so notorious th a t  n o t a  w ord need 
here be said. So i t  is with the lower anim als. A ll who have 
had charge of menageries adm it th is fact, and  we see i t  p la in ly  
in  our dogs and other domestic animals. B rehm  especially insists
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th a t  each ind iv idual m onkey of those w hich he k ep t tam e in  
A frica  had  its  own peculiar disposition and  te m p e r : he m entions 
one baboon rem arkable fo r its  h igh  in te llig en ce ; and  the  keepers 
in  the  Zoological G ardens pointed ou t to m e a  m onkey, belong
in g  to  th e  New W orld division, equally rem arkable fo r  in te lli
gence. R engger, also, insists on the  diversity  in  the  various m en
ta l  characters of the  m onkeys of the  sam e species w hich he kept 
in  P a ra g u a y ; and  th is  diversity, as he adds, is p a r tly  innate , 
and p a rtly  th e  resu lt o f the  m anner in  w hich they  have been 
trea ted  or educated.

1 have elsewhere so fu lly  discussed th e  subject of Inheritance , 
th a t  I  need here add  h ard ly  anyth ing . A  g reater num ber of facts 
have been collected w ith  respect to  th e  transm ission  of the  m ost 
triflin g , as well as of th e  m ost im p o rtan t characters in  m an, th an  
in  any of the  low er a n im a ls ; though  the  facts are copious enough 
w ith  respect to  th e  la tte r . So in  regard  to  m en tal qualities, th e ir 
transm ission  is m an ifest in  ou r dogs, horses, and  other domestic 
anim als. Besides special ta s tes  and habits, general intelligence, 
courage, bad  an d  good tem per, etc., a re  certa in ly  transm itted . 
W ith  m an  we see s im ila r fac ts  in  alm ost every fam ily ; and we 
now know, th ro u g h  th e  adm irab le labors of M r. G alton,2 th a t 
genius, w hich im plies a  w onderfu lly  com plex com bination of h igh  
facu lties, ten d s  to  be in h e r ite d ; and , on th e  o ther hand , i t  is too 
certa in  th a t  in san ity  an d  deterio rated  m en tal powers likewise rim  
in  fam ilies.

W ith  respect to  th e  causes of variability , we are in  all cases 
very ig n o ra n t; b u t we can  see th a t  in  m an  as in  th e  lower anim als, 
they  s tan d  in  some re la tio n  to  th e  conditions to  w hich each spe
cies has been exposed, d u rin g  several generations. D om esticated 
an im als vary  m ore th a n  those in  a  s ta te  of n a tu re ; and  th is  is  ap
p aren tly  due to  th e  diversified and  changing n a tu re  of the  con
d itions to  which they  have been subjected. I n  th is  respect the 
different races of m an  resem ble dom esticated anim als, and  so do 
the  ind iv iduals of th e  sam e race, w hen inhab iting  a very wide 
area, like th a t  of A m erica. We see th e  influence o f diversified 
conditions in  the  m ore civilized n a tio n s ; fo r th e  m em bers be
longing to  d ifferent grades of ran k , and  follow ing different occu
pations, p resen t a  g rea te r range of charac ter th an  do th e  mem
bers of barbarous nations. B u t th e  u n ifo rm ity  of savages has

2 “ H e r e d i t a r y  G e n i u s : a n  I n q u i r y  in to  i ts  L a w s  a n d  Consequences.”
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often been exaggerated, and in  some cases can hard ly  be said  to 
exist.8 I t  is, nevertheless, an  erro r to  speak of m an, even i f  we 
look only to the conditions to  which he has been exposed, as “  fa r  
more domesticated ”  than  any other anim al. Some savage races, 
such as the A ustralians, are n o t exposed to  m ore diversified con
ditions than  are m any species w hich have a  w ide range. I n  an 
other and much more im portan t respect, m an  differs w idely from  
any strictly  domesticated an im al; fo r h is b reeding  has never long 
been controlled, either by m ethodical or unconscious selection. 
No race or body of m en has been so com pletely subjugated  by 
other men, as th a t certain  individuals should be preserved, and 
thus unconsciously selected, from  somehow excelling in  u til i ty  to 
their masters. N or have certain  m ale an d  fem ale indiv iduals 
been intentionally  picked ou t and m atched, except in  the  well- 
known case of the  P russian  grenad iers; and  in  th is  case m an  
obeyed, as m igh t have been expected, the  law  o f m ethodical 
selection; fo r i t  is asserted th a t m any ta ll m en were reared  in  the 
villages inhabited by the  grenadiers and  th e ir  ta l l  wives. In  
Sparta, also, a form  of selection was followed, fo r i t  was enacted 
th a t all children should be examined shortly  a f te r  b i r th ;  the  
well-formed and vigorous being preserved, th e  o thers le f t  to 
perish.4

* Mr. B a te s  rem arks  ( “ T h e  N a tu ra l i s t  on th e  A m azons,”  1863, vol. ii. 
p. 159), w ith  respect to  th e  In d ian s  of th e  sam e S o u th  A m e r ic a n  tr ib e ,  
“  no  tw o of them w ere  a t  all s im ila r  in  the  shape  o f  th e  h e a d ; one m a n  
had an  oval visage w ith  fine fea tu res ,  and  a n o th e r  w as  q u i te  M ongolian  
in breadth  and  prominence of cheek, sp read  o f  n o s tr i ls ,  a n d  o b l iq u ity  of 
eyes.”

4 M itford’s “  H is to ry  of Greece,”  vol. i. p .  282. I t  a p p e a r s  also f ro m  a 
passage in  X enophon’s “ M emorabilia,” B. ii. 4  ( to  w h ich  m y  a t te n t io n  
has been called by  the  Rev. J .  N. H o a r e ) ,  t h a t  i t  w as  a  w ell  recognized 
principle w ith  the  Greeks, t h a t  men ought to  select t h e i r  wives w i th  a 
view to the  health and  vigor of th e ir  children. T h e  G re c ia n  poet, 
Theognis, who lived 550 b . c . ,  clearly saw  how im p o r ta n t  selection, if 
carefully  applied, would be fo r  the  im provem ent of m ank ind . H e  saw , 
likewise, t h a t  wealth  often  checks the  p rop er  ac t io n  of sex ua l  selection. 
H e  th u s  w r i t e s :

“ W ith  kine and horses, K u r n u s ! we proceed 
B y  reasonable rules, and  choose a  breed 
F o r  profit and increase, a t  any  p r i c e ;
O f  a  sound stock, w ith o u t  defect o r  vice.
B u t ,  in th e  daily  m atches t h a t  we m ake,
T he  price  is e v e ry th in g : for money’s sake,
Men m a r r y : women are  in m arr iage  given 
T h e  churl o r  ruffian, t h a t  in w ealth  h a s  th r iven ,
M ay  m atch  his offspring w ith  the  p rou des t  r a c e :
T h u s  everything is m ix ’d, noble an d  base!
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I f  we consider a ll th e  races of m an  as fo rm ing  a  single species, 
his range is enorm ous; b u t some separate races, as th e  A m eri
cans and Polynesians, have very wide ranges. I t  is a  well-known 
law th a t  w idely-ranging species are m uch m ore variable than  
species w ith  restric ted  ranges; and the  variab ility  of m an  m ay 
w ith  m ore t ru th  be com pared w ith  th a t  of w idely-ranging species, 
th an  w ith  th a t  of dom esticated anim als.

N o t only does variab ility  appear to  be induced in  m an  and the 
lower an im als by the  same general causes, b u t in  both th e  same 
p a rts  of the  body are affected in  a closely analogous m anner. 
T h is  has been proved in  such fu ll detail by G ondron and Q uatre- 
fages, th a t  I  need here only refe r to  th e ir  works. M onstrosities, 
w hich g rad u a te  in to  sligh t variations, are likewise so sim ilar in  
m an  and  the  lower anim als, th a t  the  same classification and the 
sam e te rm s can  be used fo r both, as has been shown by Isidore 
Geoffroy S t.-IIila ire . I n  m y work on the  variation  of domestic 
anim als, I  have a ttem pted  to  arrange in  a  ru d e  fashion the  laws 
of varia tion  u n d er the follow ing h ea d s :—  T h e  d irect and definite 
action  of changed conditions, as exhibited  by a ll or nearly  all the 
ind iv iduals of the sam e species, varying in  th e  sam e m anner 
under the  sam e circum stances. T he effects of the long-continued 
use or disuse of p arts . T he cohesion of homologous parts. The 
variab ility  of m u ltip le  parts. Com pensation of g row th ; b u t of 
th is  law  I  have found no good instance in  th e  case of m an. The 
effects of th e  m echanical pressure of one p a r t  on an o th e r; as of 
the  pelvis on th e  cran ium  of th e  in fa n t in  the  womb. A rrests 
of developm ent, leading to  th e  d im inu tion  o r suppression of 
parts. T he reappearance of long-lost characters th rough  rever
sion. A nd lastly , correlated  variation . A ll these so-called laws 
apply equally to  m an  and  th e  lower an im als ; and  m ost of them  
even to  p lan ts . I t  w ould be superfluous here to  discuss all of 
th e m ; 5 b u t several a re  so im p o rtan t, th a t  they  m u st be treated  a t 
considerable leng th .

I f  th e n  in  o u tw a r d  m a n n e r ,  form , a n d  m ind,
Y o u  find us  a  degraded , m otley  kind,
W o n d e r  no  more, m y  f r i e n d !  th e  cause  is  p la in ,
A n d  to  la m e n t  th e  consequence  is  v a in .”

( T h e  w orks  of J .  H o o k h a m  F re re ,  vol. ii. 1872, p. 334.)

8 1 h av e  fu lly  discussed these  la w s  in  m y  “  V a r ia t io n  of A n im als  and 
P l a n t s  u n d e r  D om estica t ion ,”  vol. ii. chap . xxii. and  xxiii. M. J .  P. 
D u r a n d  h a s  published  a  v a luab le  essay  “  D e  lTnfiuenoe des M ilieux ,”  etc. 
H e  lavs  m uch  s tress ,  in  th e  case  of p la n ts ,  on the  n a tu r e  of the  soil.
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The Direct and Definite Action of Changed Conditions.—  
th is is a most perplexing subject. I t  cannot be denied  th a t  
changed conditions produce some, and  occasionally a  consider
able effect, on organisms of a ll k in d s ; and  i t  seems a t  firs t prob
able th a t if  sufficient tim e were allowed th is  would be the  in 
variable result. B u t I  have failed  to  obtain  clear evidence in  
favor of this conclusion; and valid reasons m ay be urged  on the  
other side, a t least as fa r  as the innum erable s truc tu res are con
cerned, which are adapted fo r special ends. T here  can, however, 
be no doubt th a t changed conditions induce an  alm ost indefinite 
am ount of fluctuating variability, by w hich th e  whole organiza
tion is rendered in  some degree plastic.

In  the U nited States, above 1,000,000 soldiers, who served in 
the late war, were m easured, and th e  S tates in  w hich they  were 
born and reared were recorded. F rom  th is  astonish ing  num ber 
of observations i t  is proved th a t local influences of some k ind  act 
directly on s ta tu re ; and we fu rth e r learn  th a t “  th e  S tates where 
the physical growth has in  g rea t m easure taken  place, and  the  
S tate of b irth , which indicates the  ancestry, seem to  exert a 
m arked influence on the stature.”  F o r instance, i t  is established, 
“ th a t residence in  the W estern States, du rin g  the  years of 
growth, tends to produce increase of sta tu re .”  On the  o ther hand, 
i t  is certain  th a t w ith sailors, th e ir  life  delays grow th, 
as shown “ by the g reat difference between the  sta tu res of sol
diers and sailors a t the  ages of seventeen and  eighteen years.”  
Mr. B. A. Gould endeavored to ascertain the  n a tu re  of the  in 
fluences which thus act on s ta tu re ; b u t he arrived  only a t  nega
tive results, namely, th a t they did n o t relate  to  clim ate, the  ele
vation of the land, soil, no r even “  in  any contro lling  degree ”  to 
the abundance or the need of the  com forts of life. T h is  la tte r  
conclusion is directly opposed to  th a t arrived a t  by  V illerm e, 
from  the statistics of the heigh t of the  conscripts in  different 
parts of France. W hen we compare the  differences in  s ta tu re  
between the Polynesian chiefs and the lower orders w ith in  the 
same islands, or between the  inhabitants of the  fe rtile  volcanic 
and low barren coral islands of the same ocean,0 or again  between

0 F o r  the  Polynesians, see P r ic h a rd ’s “  Physica l  H i s t ,  of M a n k in d ,” 
vol. v. p. 145, 283. Also Godron, “ De l’Esp&ce,” tom. ii. p. 289. T h e re  
is also a  remarkable difference in appearance  between the  closely allied 
Hindoos inhabiting the  U pp^r Ganges and B e n g a l ; see E lp h in s to n e ’s 
“  H istory  of In d ia ,” vol. i. p. 324.
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th e  F uegians on the eastern and  w estern shores of th e ir  country, 
w here th e  m eans of subsistence are very different, i t  is scarcely 
possible to  avoid the  conclusion th a t b e tte r food and  g rea ter com
fo rt do influence stature. B u t the preceding sta tem ents show how 
difficult i t  is to arrive a t any  precise resu lt. D r. Bed doe has 
la te ly  proved th a t, w ith  the  inhab itan ts  of B rita in , residence in 
tow ns and  certa in  occupations have a  de terio ra ting  influence on 
h e ig h t; and  he in fers th a t  the  resu lt is to  a ce rta in  ex ten t in 
herited , as is likewise the  case in  th e  U n ited  S tates. D r. Beddoe 
fu r th e r  believes th a t  w herever a  “ race a tta in s  its  m axim um  of 
physical developm ent, i t  rises h ighest in  energy and  m oral 
vigor.”

W hether ex ternal conditions produce any other d irect effect 
on m an  is no t known. I t  m igh t have been expected th a t differ
ences of clim ate would have had  a m arked  influence, inasm uch 
as th e  lungs and  kidneys are b rough t in to  activ ity  under a low 
tem pera tu re , an d  the  liver and  skin  u n d er a  h igh  one. I t  was 
form erly  though t th a t  the  color of the  skin  and the character 
of th e  h a ir  were determ ined by lig h t o r h e a t ; and although i t  can 
hard ly  be denied th a t  some effect is th u s  produced, alm ost all ob
servers now agree th a t  the effect has been very sm all, even after 
exposure d u rin g  m any ages. B u t th is  sub ject w ill be more p rop
erly discussed when we tre a t of the  different races of m ankind. 
W ith  o u r dom estic an im als there  are grounds fo r believing th a t 
cold and  dam p d irectly  affect the  grow th of the  h a i r ; b u t I  have 
n o t m et w ith  any  evidence on th is  head in  the  case of m an.

Effects of the increased Use and Disuse of P arts .—  I t  is  well 
known th a t  use streng thens .the m uscles in  the  indiv idual, and 
com plete disuse, or the  destruction  o f the  proper nerve, weakens 
them . W hen the  eye is destroyed, the  optic nerve o ften  becomes 
atrophied . W hen an a rte ry  is  tied , th e  la te ra l channels increase 
n o t only in  d iam eter, b u t in  the  th ickness and streng th  of the ir 
coats. W hen one kidney ceases to ac t from  disease, th e  o ther in 
creases in  size, and  does double w ork. Bones increase n o t only in 
thickness, b u t in  length , from  carry ing  a g rea te r weight. D iffer
en t occupations, hab itua lly  followed, lead  to  changed proportions 
in  various p arts  of the  body. T hus i t  was ascertained by the  
U n ited  S ta tes Commission th a t  the  legs of the  sailors employed 
in  the  la te  w ar were longer by 0.217 of an  inch th a n  those of the
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soldiers, though the sailors were on an  average sh o rte r m en ; 
whilst their arms were shorter by 1.09 of an  inch, an d  therefo re , 
out of proportion, shorter in  relation  to  th e ir  lesser he ig h t. T h is 
shortness of the arms is apparently  due to  th e ir  g rea te r use, and 
is an unexpected resu lt: b u t sailors chiefly use th e ir  a rm s in  p u ll
ing, and not in supporting weights. W ith  sailors, th e  g ir th  of th e  
neck and the depth of the instep are g rea ter, w h ils t th e  circum 
ference of the chest, waist, and hips is less, th a n  in  soldiers.

Whether the several foregoing m odifications w ould become 
hereditary, if the same habits of life were followed d u rin g  m any 
generations, is not known, b u t i t  is probable. R engger a ttrib u tes  
the th in  legs and thick arm s of the Payaguas In d ian s  to  succes
sive generations having passed nearly th e ir  whole lives in  canoes, 
with their lower extrem ities motionless. O ther w rite rs  have come 
to a sim ilar conclusion in  analogous cases. A ccording to  C ranz, 
who lived for a long tim e w ith the Esquim aux, “  th e  natives be
lieve th a t ingenuity and dexterity in  seal-catching ( th e ir  h ighest 
a r t and virtue) is hered ita ry ; there is really  som ething in  it, 
for the son of a  celebrated seal-catcher w ill d istingu ish  h im self, 
though he lost his father in  childhood.”  B u t in  th is  case i t  is 
m ental aptitude, quite as much as bodily structu re , w hich appears 
to be inherited. I t  is asserted th a t the  hands of E n g lish  laborers 
are a t b irth  larger than  those of the  gentry. E rom  th e  correla
tion which exists, a t least in  some cases, between the  developm ent 
of the extrem ities and of the  jaws, i t  is  possible th a t  in  those 
classes which do no t labor much w ith  th e ir  h an d s an d  fee t, th e  
jaws would be reduced in  size from  th is  cause. T h a t th ey  are 
generally smaller in refined and civilized m en th a n  in  h a rd 
working men or savages, is certain. B u t w ith  savages, as M r. 
H erbert Spencer has remarked, the g reater use of th e  jaw s in  
chewing coarse, uncooked food, would act in  a  d irec t m an n er 
on the m asticatory muscles, and on the bones to  w hich  they  are 
attached. In  infants, long before b irth , the  sk in  on  th e  soles of 
the feet is thicker than  on any other p a r t  of the  body; and  i t  
can hardly be doubted th a t  th is  is due to  th e  inherited  effects of 
pressure during a long series of generations.

I t  is fam iliar to every one th a t w atchm akers and  engravers are 
liable to be short-sighted, w hilst m en living m uch o u t of doors,
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and  especially savages, are generally long-sighted.7 S hort-sigh t 
and  long-sight certa in ly  tend  to be inherited . T he in ferio rity  of 
E uropeans, in  com parison w ith  savages, in  eyesight and  in  the 
o ther senses, is no  doubt the  accum ulated and tran sm itted  effect 
of lessened use du rin g  m any generations; fo r R engger 8 states 
th a t  he  has repeatedly observed Europeans, who had  been brought 
u p  an d  spen t th e ir  whole lives w ith  the  w ild In d ian s, who never
theless d id  n o t equal them  in  the  sharpness of th e ir  senses. T he 
sam e n a tu ra lis t observes th a t  the  cavities in  the  sku ll fo r the  
reception  of the  several sense-organs are la rger in  th e  A m erican 
aborigines th a n  in  E u ro p ean s; and  th is  probably indicates a  cor
responding  difference in  th e  dim ensions o f the organs themselves. 
B lum enbach has also rem arked on the  large size of th e  nasal 
cavities in  the  skulls of the  A m erican aborigines, and  connects 
th is  fa c t w ith  th e ir  rem arkably  acute power of smell. T he M on
golians o f th e  p la ins of N o rth e rn  Asia, according to P allas, have 
w onderfu lly  perfec t senses; and  P rich a rd  believes th a t th e  great 
b read th  of th e ir  skulls across th e  zygomas follows from  th e ir  
highly-developed sense-organs.

T h e  Q uechua In d ian s  in h ab it the  lo fty  plateaus of P e ru ;  and 
A lcide d’O rbigny states th a t, from  continually  b reath ing  a h igh
ly  rarefied  atm osphere, they  have acquired chests and lungs of 
ex trao rd in ary  dim ensions. T h e  cells, also, o f the lungs are larger 
an d  m ore num erous th a n  in  E uropeans. These observations have 
been doub ted ; b u t M r. D. Forbes carefully  m easured m any 
A ym aras, an  allied race, liv in g  a t  th e  heigh t of between 10,000 
an d  15,000 fe e t;  and he in form s m e th a t  they  differ conspicu
ously from  th e  m en of all o ther races seen by him  in  the  circum 
ference and  leng th  o f th e ir  bodies. I n  his table of m easurem ents, 
th e  s ta tu re  of each m an is tak en  a t  1000, and the  o ther m easure
m ents are reduced to  th is  s tandard . I t  is here seen th a t  the  ex
tended  arm s of the  A ym aras are sho rter th a n  those of Europeans,

7 I t  is a  s in g u la r  and  unexpected  f a c t  t h a t  sa i lo rs  a r e  in fe r io r  to  lands
m en in  th e i r  m ean  d is tance  o f  d is t in c t  vision. Dr. B . A. G ould  ( “  S a n i
t a r y  M em oirs  o f  th e  W a r  o f  th e  R ebellion ,” 1869, p. 5 3 0 ) ,  h a s  proved 
th i s  t o  be th e  c a s e ;  a n d  he  a cco u n ts  fo r  i t  by  the  o rd in a ry  ra n g e  of 
v is ion  in  sa i lo rs  being “  re s tr ic ted  to  th e  length  of th e  vessel a n d  the 
he ig h t  o f  t h e  m a s ts .”

8 “ S iiuge th iere  von P a r a g u a y ,”  s. 8, 10. I  have  had  good o pp o r tu n i t ie s  
f o r  observ ing  th e  e x t ra o rd in a ry  p o w er  o f  eyesight in  the  F u eg ian s .  See  
a lso  L a w re n c e  ( “ L ectu res  on Physio logy ,”  etc., 1822, p. 4 0 4 )  on  th is  
sam e  sub jec t.  Mr. G irau d -T eu lo n  h a s  recen tly  collected ( “  R evue  des 
C o u rs  Scientif iques,”  1870, p. 625) a  la rge  an d  valuable  body of evidence 
p ro v in g  t h a t  th e  cause  o f  sho r t-s igh t ,  “  G ’es t le  tra va il  assidu, de  p rds ,”
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and much shorter th an  those of Negroes. T he legs are likewise 
sho rter; and they present th is  rem arkable pecu liarity , th a t  in 
ever}- Aym ara measured, the fem ur is actually  sho rter th a n  the  
tib ia. On an average, the length of the fem ur to  th a t  of the  tib ia  
is  as 211 to 252; w hilst in  two Europeans, m easured a t  the  same 
tim e, the femora to  the tibiae were as 244 to 2 3 0 ; and in  th ree 
Negroes as 258 to 241. T he hum erus is likewise sh o rte r re la 
tively to the forearm . T his shorten ing  of th a t p a r t  of th e  lim b 
which is nearest to  the body, appears to  be, as suggested to  m e by 
Mr. Forbes, a  case of com pensation in  re la tion  w ith  the  greatly  
increased length of the  tru n k . T he A ym aras p resen t some o ther 
singular points of structure, fo r instance, the very sm all p ro jec
tion of the heel.

These m en are so thoroughly acclim atized to  th e ir  cold and 
lofty abode, th a t  when form erly carried  down by the S pan iards 
to the low eastern p lains, and when now tem pted  down by h igh  
wages to  the gold-washings, they suffer a fr ig h tfu l ra te  of m or
ta lity . Nevertheless M r. Forbes found a few pure fam ilies w hich 
had survived during  two generations: and he observed th a t  they 
still inherited th e ir  characteristic peculiarities. B u t i t  was m an i
fest, even w ithout m easurem ent, th a t these peculiarities h ad  all 
decreased; and on measurement, th e ir bodies were found  n o t to be 
so much elongated as those of the m en on the  high p la te a u ; w hilst 
the ir fem ora had become somewhat lengthened, as h ad  th e ir  
tibiae, although in  a  less degree. The actual m easurem ents m ay 
be seen by consulting M r. Forbes’s memoir. F rom  these observa
tions, there can, I  th ink , be no doubt th a t  residence d u rin g  m any 
generations a t a  g rea t elevation tends, both d irectly  and in d irec t
ly, to induce inherited  modifications in  the proportions of the 
body.0

Although m an m ay no t have been m uch modified d u rin g  the  
la tte r stages of his existence through the  increased o r decreased 
use of parts, the facts now given show th a t his liab ility  in  th is 
respect has no t been lo s t; and we positively know th a t  th e  same 
law  holds good w ith the  lower animals. Consequently we m ay 
in fer th a t when a t  a  remote epoch the progenitors of m an were in  
a transitional state, and were changing from  quadrupeds in to  bi-

° D r .  W ilckens ( “ L an dw ir th sch af t .  W ochen b la t t ,” No. 10, 1869) h a s  
lately published an  in te res ting  E ssa y  show ing how  domestic an im als ,  
which live in  m ounta inous regions, have th e ir  f ram es  modified.
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peds, n a tu ra l selection would probably have been g rea tly  aided by 
the  inherited  effects of the increased or dim inished use of the 
d ifferent p a rts  of the body.

A rrests of Development.—  T here is a difference between a r
rested developm ent and arrested grow th, fo r p arts  in  the  form er 
sta te  continue to  grow w hilst s till re ta in in g  th e ir  early  condition. 
V arious m onstrosities come under th is  h ead ; and  some, as a cleft- 
palate, a re  known to  be occasionally inherited . I t  w ill suffice fo r 
our purpose to refe r to  the arrested  brain-developm ent of m icro
cephalous idiots, as described in  V ogt’s memoir. T h e ir  skulls 
are sm aller, and the convolutions of the  b rain  are less complex 
th an  in  norm al men. T he fro n ta l sinus, or the  projection  over 
the  eyebrows, is largely developed, and the  jaws are prognathous 
to an  “  effrayant ”  degree; so th a t  these idiots somewhat resemble 
the lower types of m ankind . T h e ir  intelligence, and  m ost of 
th e ir  m en ta l faculties, are extrem ely feeble. T hey cannot 
acquire the  power of speech, an d  are wholly incapable of p ro 
longed a tten tio n , b u t are m uch given to  im itation . They are 
strong  and  rem arkably  active, continually  gam boling and ju m p 
ing about, and  m aking  grim aces. T hey often ascend sta irs  on 
a ll-fo u rs ; an d  are curiously fond  of clim bing up  fu rn itu re  or 
trees. We are  thus rem inded of th e  deligh t shown by alm ost all 
boys in  clim bing  tre e s ; and  th is  again  rem inds us how lam bs and 
k ids, o rig inally  alp ine anim als, de ligh t to  frisk  on any hillock, 
however sm all. Id io ts  also resem ble the  lower an im als in  some 
o ther resp ec ts ; th u s several cases are recorded of th e ir  carefully 
sm elling  every m outh fu l o f food before ea ting  it. One id io t is 
described as o ften  using  his m outh  in  aid  of his hands w hilst 
h u n tin g  fo r  lice. They are often  filthy  in  th e ir  hab its, and  have 
no sense of decency; and several cases have been published of 
th e ir  bodies being  rem arkably  h a iry .10

Reversion .—  M any of the  cases to  be here given, m ig h t have 
been in troduced  under the  la s t heading. W hen a  s tru c tu re  is a r
rested  in  its  developm ent, b u t s till continues grow ing, u n til i t

10 P r o f .  L a y co c k  su m s up  th e  c h a r a c te r  o f  b ru te - l ike  id io ts  by ca ll ing  
th e m  th e r o id ;  “  J o u r n a l  o f  M e n ta l  Sc ience ,”  J u ly ,  1863. Dr. S co tt  
( “ T Ik  D e a f  a n d  D u m b ,” 2nd edit.,  1870, p .  10) h a s  o f ten  observed the  
im becile  sm elling  th e i r  food. See, on th i s  sam e sub jec t,  a n d  on  the  
h a i r in e s s  of id io ts .  D r .  M audsley , “  B o d y  a n d  M ind ,” pp. 46 -51 . P ine l  
h a s  a lso  g iven  a  s t r ik in g  case  of h a ir in e s s  in  a n  idiot.
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closely resembles a corresponding structure in  some lower and 
adult member of the same group, i t  m ay in  one sense be consid
ered as a case of reversion. The lower m em bers in  a group give 
us some idea how the common progenitor was probably con
structed; and i t  is hardly credible th a t  a  complex p a rt, arrested  
a t an early phase of embryonic development, should go on grow
ing so as ultimately to perform  its  proper function , unless i t  had 
acquired such power during some earlier state of existence, when 
the present exceptional or arrested structu re  was norm al. T he 
simple brain of a microcephalous idiot, in  as fa r  as i t  resembles 
th a t of an ape, may in  th is sense be said to offer a  case of rever
sion.11 There are other cases which come m ore stric tly  u n d er our

11 In  my “ V aria tion  of A nim als  under  D o m e s t ic a t io n ”  (vol. ii. p. 5 7 ) ,
I  a t tr ibu ted  the  no t very ra re  cases of su p e rn u m era ry  mammce in  w om en 
to reversion. I  was led to  th is  as a  probable conclusion, by  th e  ad d i
tional mammse being generally  placed sym m etrically  on  the  b r e a s t ;  and  
more especially from one case, in  which a  single efficient m a m m a  occurred  
in  the inguinal region of a  woman, the  dau gh te r  of an o th e r  w o m a n  w i th  
supernum erary  mammas. B u t  I  now find t h a t  m am m at erra ticw  occur 
in  other s i tua tions, a s  on the  back, in  the  a rm p i t ,  a n d  on th e  t h i g h ; 
the  mammae in  th is  l a t te r  instance having  given so much m ilk  t h a t  the  
child w as  th u s  nourished. The probabili ty  t h a t  the  add it ion a l  mammas 
are  due to reversion is th u s  much w eakened; nevertheless, i t  s t i l l  seems 
to  me probable, because two p a irs  a re  often  found sym m etr ica l ly  on  the  
b re a s t ;  and  of th is  I  myself received in fo rm ation  in  severa l  cases. I t  
is well known th a t  some L em urs  norm ally  have tw o  p a i r s  of mammrn on 
the  breast. F ive  cases have been recorded of the  presence of m ore  th a n  
a  p a i r  of mammas (o f  course ru d im en ta ry )  in  th e  m a le  sex o f  m a n k in d ;  
see “  Jo u rn a l  of A nat.  and Physiology,” 1872, p. 56 , fo r  a  case  given by 
D r .  Handyside, in  which two b ro thers  exhibited th is  p e c u l i a r i t y ; see 
also a  paper  by Dr. B ar te ls ,  in “ R e ich er t’s and  du  B o is-R eym ond’s 
Archiv.,”  1872, p. 304. I n  one of the  cases alluded to  by  D r .  B a r te l s ,  a 
m an bore five mammas, one being medial and  placed above th e  n a v e l ; 
Meckel von Hemsbach th in k s  t h a t  th is  l a t te r  case is i l lu s t r a te d  by  a  
medial mamm a occurring  in  ce rta in  Cheirop tera . O n  th e  whole, we m ay 
well doubt if additional mammas would ever have been developed in  both  
sexes of mankind, h ad  n o t  his early  progen ito rs  been p rov ided  w i th  m o re  
than  a  single pair.

I n  the  above work (vol. ii. p. 1 2 ) ,  I  also a t t r ib u te d ,  th o u g h  w i th  m uch  
hesitation, the  f requen t cases of polydactylism  in m en a n d  v a r io u s  a n i 
mals to  reversion. I  was p a r t ly  led to  th is  th ro u g h  P ro f .  O w e n ’s s t a t e 
ment, th a t  some of the  Ichtliyopterygia  possess more t h a n  five digits , 
and  therefore, a s  I  supposed, had  re tained a  p r im o rd ia l  c o n d i t i o n ; b u t  
P ro f .  Gegenbaur ( “ Jena ischen  Z e itsch r if t ,”  B .  v. H e f t  3, s. 3 4 1 ) ,  d is 
pu tes  Owen’s conclusion. O n  the  o ther  hand , accord ing  to  th e  opin ion  
lately  advanced by Dr. G u n the r ,  on the  paddle  of C e ra to d u s ,  w h ich  is 
provided w ith  a r t icu la ted  bony rays  on both sides of a  c e n t ra l  c h a in  of 
bones, there  seems no g rea t  difficulty in a d m it t in g  t h a t  s ix  o r  m ore  d ig its  
on one side, o r  on both sides, m igh t re ap p e a r  th ro u g h  revers ion . I  am 
informed by Dr. Zouteveen t h a t  there  is a  case  on record  o f  a  m a n  
having tw en ty -four  fingers an d  tw en ty -fou r  to es !  I  w a s  chiefly led to 
the conclusion t h a t  the  presence of su p e rn u m e ra ry  d ig its  m ig h t  be d ue  to  
reversion from the  fact t h a t  such digits, n o t  only  a re  s t ro n g ly  inher i ted , 
but, as I  then believed, had the  pow er of reg ro w th  a f t e r  a m p u ta t io n ,  like 
the normal digits  of the lower ve r teb ra ta .  B u t  I  have ex p la in ed  in the
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presen t head of reversion. C erta in  structu res, regu larly  ; ’cur- 
r in g  in  the  lower m em bers of the  group to  w hich m an  belongs, 
occasionally m ake th e ir  appearance in  h im , though  n o t fo u n d  in 
the  norm al hum an  em bryo ; or, if  norm ally  presen t in  the  h u m an  
em bryo, they become abnorm ally developed, a lthough  in  a  m a n 
n e r  w hich is norm al in  the lower m em bers of the  group. T hese 
rem arks w ill be rendered clearer by the  follow ing illu s tra tio n s .

I n  various m am m als the  u te ru s g raduates from  a double o rgan  
w ith  tw o d is tin c t orifices and  two passages, as in  the  m arsup ia ls , 
in to  a  single organ , w hich is in  no way double except from  hav ing  
a  s lig h t in te rn a l fold, as in  the  h igher apes and m an. T h e  
roden ts exh ib it a  perfec t series of gradations between these tw o 
extrem e states. I n  a ll m am m als th e  u te ru s is developed fro m  
tw o sim ple p rim itive  tubes, the in fe rio r portions of w hich fo rm  
the  c o rn u a ; and  i t  is in  the  w ords of D r. F arre , “  by th e  coales
cence of the  two cornua a t  th e ir  lower extrem ities th a t  the body 
o f th e  u te ru s  is form ed in  m a n ; while in  those anim als in  w hich 
no m idd le p o rtio n  o r  body exists, th e  cornua rem ain  ununited^ 
As the  developm ent of the  u terus proceeds, the  two cornua become 
g radually  shorter, u n til  a t len g th  they  a re  lost, or, as i t  were,, 
absorbed in to  th e  body of the u te ru s.”  T he angles of the  uteruv 
are still produced in to  cornua, even in  an im als as h igh  up  in  t h . 
scale as the  low er apes, and lem urs.

How in  women, anom alous cases are no t very in frequent, in  
w hich the  m a tu re  u te ru s is fu rn ished  w ith  cornua, or is partia lly  
divided in to  tw o o rgans; and such cases, according to  Owen, re
p ea t “  the  g rade  of concentrative developm ent,”  a tta ined  by cer
ta in  rodents. H ere  perhaps we have an  instance o f  a  sim ple 
a rre s t of em bryonic developm ent, w ith  subsequent grow th and 
p erfec t functiona l developm ent; fo r e ither side of the  partia lly  
double u te ru s is capable of perfo rm ing  the  proper office of gesta
tio n . In  o ther and  ra re r cases, two d is tin c t u terine cavities are 
form ed, each having  its  p roper orifice and passage. H o such

Second E d i t io n  o f  m y  V ar ia t io n  u n d e r  D om estication  w hy I  n o w  place 
l i t t le  re l iance  on th e  recorded cases  of such  regrow th . N evertheless  it 
deserves notice, inasm uch  as  a r re s te d  development and  reversion a re  
in t im a te ly  re la ted  processes ; t h a t  v a r io u s  s t ru c tu re s  in  a n  embryonic 
o r  a r re s te d  condit ion , such a s  a  c le f t  p a la te ,  bifid u te ru s ,  etc., a re  f re 
q u en t ly  accom pan ied  by polydactylism . T h is  h a s  been s trong ly  insisted 
on by  Meckel a n d  Is idore  Geoffroy S t .-H ila ire .  B u t  a t  p re se n t  i t  is the  
s a fe s t  course  to  give up  a l tog e ther  th e  idea t h a t  there  is a n y  re la t ion  
be tw een  th e  developm ent of su p e rn u m e ra ry  d ig its  an d  reversion to  some 
lowly organized  p ro g e n i to r  of man.
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stage is passed through during  the  ord inary  developm ent of the  
em bryo; and i t  is difficult to believe, though perhaps n o t im pos
sible, tha t the two simple, m inute, prim itive tubes should know 
how (if such an expression m ay be used) to  grow in to  two dis
tinct uteri, each with a  well-constructed orifice and  passage, and 
each furnished w ith numerous muscles, nerves, g lands an d  ves
sels, if they had no t form erly passed th rough  a  s im ila r course of 
development, as in  the case of existing m arsupials. N o one w ill 
pretend th a t so perfect a  structure as the abnorm al double u te ru s 
in woman could be 'the resu lt of m ere chance. B u t th e  p rincip le  
of reversion, by which a long-lost structu re  is called back in to  
existence, m ight serve as the guide fo r its  fu ll developm ent, even 
after the lapse of an enormous in terval of tim e.

Professor Canestrini, a fter discussing the foregoing and  var
ious analogous cases, arrives a t  the  same conclusion as th a t  ju s t  
given. H e adduces another instance, in  the case of th e  m a la r 
bone,12 which, in  some of the  Q uadrum ana and  o th e r m am m als, 
norm ally consists of two portions. This is its  condition  in  the  
hum an foetus when two m onths o ld ; and through a rrested  devel
opment, i t  sometimes rem ains th u s in  m an when ad u lt, m ore 
especially in  the lower prognathous races. H ence C anestrin i con
cludes th a t some ancient progenitor of m an  m u st have h a d  th is  
bone normally divided into  two portions, w hich afterw ards be
came fused together. I n  m an the  fron ta l bone consists o f a single 
piece, b u t in  the embryo, and in  children, and  in  alm ost all th e  
lower mammals, i t  consists of two pieces separated by  a  d istinc t 
suture. This suture occasionally persists m ore or less d istinctly  
in  m an after m a tu rity ; and more frequently in  ancien t th a n  in  
recent crania, especially, as Canestrini has observed, in  those ex-

12 “  A nnuario  della Soc. dei N a tu ra l i s t i  in M odena,”  1867, p. 83. P ro f .  
Canestrin i gives ex trac ts  on  th is  subject from var ious  a u th o r i t ie s .  L a u r i l -  
lard rem arks, th a t  as he has  found a  complete s im ila r i ty  in  th e  form, 
proportions, and  connection of the two m a la r  bones in  seve ra l  h u m a n  
sub jec ts  an d  in certa in  apes, he can n o t  consider th is  d ispos it ion  o f  the  
p a r ts  a s  simply accidental. A no ther  p ap e r  on th is  sam e  a n o m a ly  h a s  
been published by Dr. Savio tti  in the “ G aze t ta  delle C lin iche ,”  T u r in ,  
1871, where he says t h a t  traces  of the  division m ay  be de tected  in  a b o u t  
two per  cent, of adu lt  s k u l l s ; he also rem arks  t h a t  i t  m ore  f req u en t ly  
occurs in  prognathous skulls, no t of the  A ry a n  race, t h a n  in  o thers. 
See also G. Delorenzi on the  same s u b je c t ; “ T r e  nuovi cas i  d ’an o m alia  
dell’ osso m alare ,” Torino , 1872. Also. E . Morselli, “  S o p ra  u n a  r a r a  
anomalia dell’ osso m alare ,” Modena, 1872. S t i l l  m ore  recen tly  G ru b e r  
h a s  w r i t te n  a  pam phle t on the division of th is  bone. I  give these  r e fe r 
ences because a  reviewer, w i th o u t  any  grounds o r  sc rup les ,  h a s  th ro w n  
doubts on my statements.
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hurned from  the  D rift, and belonging to the  brachycephalic type. 
H ere  again  he comes to  the sam e conclusion as in  th e  analogous 
case of th e  m alar bones. I n  th is , and  o ther instances presen tly  to 
be given, the  cause of ancien t races approaching the  lower anim als 
in  ce rta in  characters m ore frequently  th a n  do the  m odem  races, 
appears to  be, th a t  the  la tte r  stand  a t  a  som ewhat g rea te r distance 
in  the  long  line of descent from  th e ir  early  sem i-hum an p ro 
genitors.

V arious o ther anom alies in  m an, m ore or less analogous to  the  
foregoing, have been advanced by different authors, as cases of 
reversion ; b u t these seem n o t a  li t t le  doubtful, fo r we have to 
descend extrem ely low in  th e  m am m alian  series, before we find 
such struc tu res norm ally  presen t.13

I n  m an , th e  canine tee th  are perfectly  efficient instrum ents 
fo r  m astication . B u t th e ir  tru e  canine character, as Owen re
m arks, “ is ind icated  by the  conical fo rm  of th e  crown, which 
te rm inates in  an  obtuse p o in t, is convex outw ard and  flat or sub
concave w ith in , a t  the  base of which surface there  is a  feeble 
prom inence. T he conical fo rm  is best expressed in  the  M elanian 
races, especially th e  A ustra lian . T he canine is m ore deeply im 
p lan ted , and by  a  stronger fan g  th a n  the  incisors.”  Nevertheless, 
th is  too th  no longer serves m an  as a  special w eapon fo r tearing  
h is  enemies o r p re y ; i t  m ay, therefore, as f a r  as its  p roper func
tio n  is concerned, be considered as rud im entary . I n  every large 
collection of hum an  skulls some m ay be found, as H aekel observes, 
w ith  the  canine tee th  p ro jec ting  considerably beyond th e  others 
in  the sam e m anner as in  th e  anthropom orphous apes, b u t in  a 
less degree. I n  these cases, open spaces between the  tee th  in  the  
one jaw  are le f t  fo r  the  reception  of th e  canines of th e  opposite 
jaw . A n  in terspace of th is  k ind  in  a  Kaffir skull, figured by 
W agner, is surprisingly  wide. C onsidering how few are the  an-

13 A  w hole  series  of cases is g iven by  Is id . Geoffroy S t .  H i la i re ,  “  H is t ,  
des A nom alies ,”  tom. iii. p. 437. A  rev iew er ( “ J o u r n a l  o f  A n a t .  and 
Physio logy ,”  1871, p. 366) b lam es me m u ch  fo r  n o t  h av in g  discussed 
the  n u m e ro u s  cases, w hich  have  been recorded, o f  va r ious  p a r t s  a r res ted  
in  th e i r  development. H e  sa y s  t h a t ,  accord ing  to  m y  theory , “ every 
t r a n s ie n t  condition  o f  a n  o rgan ,  d u r in g  i t s  developm ent, is  n o t  only a  
m eans  to  a n  end, b u t  once w a s  a n  end in  i tse lf .”  T h is  does n o t  seem 
to  me necessari ly  to  hold good. W h y  should  n o t  v a r ia t io n s  occur du r in g  
a n  ea r ly  period o f  development, h av in g  no  re la t io n  t o  re v e rs io n ; ye t  such 
v a r ia t io n s  m igh t  be preserved a n d  accum ula ted ,  if  in  a n y  w av  serviceable, 
f o r  in s tance , in  sh o r te n in g  a n d  s im plify ing  the  course' o f  development? 
A nd aga in ,  w h y  should  n o t  in ju r io u s  abnorm ali t ies ,  such  a s  a t ro p h ied  or 
h y p e r tro p h ied  p a r ts ,  w hich  have no  re la t io n  to  a  fo rm er s t a t e  of 
existence, occur  a t  a n  ea r ly  period, a s  well a s  d u r in g  m a tu r i ty ?
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cient skulls which have been exam ined, com pared to  recen t skulls, 
i t  is an  interesting fac t th a t  in  a t least th ree  cases th e  canines 
project largely; and in  the  N an le tte  jaw  they  are spoken of 
as enormous.

Of the anthropomorphous apes th e  m ales alone have th e ir  
canines fully developed; bu t in  the  fem ale gorilla , an d  in  a  less 
degree in  the female orang, these tee th  p ro jec t considerably be
yond the others; therefore the  fact, of w hich I  have been assured, 
th a t women sometimes have considerably p ro jecting  canines, is  no 
serious objection to the  belief th a t  th e ir  occasional g rea t develop
m ent in  m an is a  case of reversion to  an  ape-like p rogen ito r. H e 
who rejects w ith scorn the  belief th a t  the  shape o f h is own 
canines, and th e ir occasional g reat developm ent in  o ther m en, 
are due to our early forefathers having been provided' w ith  these 
form idable weapons, w ill probably reveal, by sneering, the  lin e  of 
h is descent. F o r though he no  longer in tends, no r has th e  power, 
to  use these teeth  as weapons, he w ill unconsciously re tra c t his 
“  snarling m uscles”  (thus nam ed by S ir C. B e ll) , so as to  expose 
them  ready fo r action, like a dog prepared to  fight.

M any muscles are occasionally developed in  m an , w hich  are 
proper to  the Q uadrum ana or o ther m am m als. P ro fesso r Ylaco- 
vich examined fo rty  male subjects, and found a  m uscle, called by 
him  the  ischio-pubic, in  nineteen of th e m ; in  th ree  o thers there 
was a ligam ent which represented th is  m uscle; and  in  th e  re 
m aining eighteen no trace of it. I n  only two ou t of th ir ty  fem ale 
subjects was th is  muscle developed on bo th  sides, b u t in  th ree 
others the rudim entary ligam ent was present. T h is  muscle, 
therefore, appears to be m uch m ore common in  the  m ale th a n  in  
the female sex; and on the belief in  the  descent of m an  from  
some lower form , the fac t is in te llig ib le; fo r i t  has been detected 
in  several of the lower anim als, and in  a ll of these i t  serves ex
clusively to  aid the m ale in  the act of reproduction.

M r. J .  Wood, in  his valuable series of papers,14 has m inu tely
“ These  papers deserve carefu l s tudy by a n y  one w ho desires  to  learn  

how frequently  our muscles vary, and  in v a ry in g  come to  resem ble those 
o f  the  Q uadrum ana. T h e  following references re la te  to  th e  few  p o in ts  
touched on in  my t e x t : “ Proc. Royal Soc.”  vol. xiv. pp . 3 7 9 - 3 8 4 ;  vol. 
xv., pp . 241, 242 ;  vol. xv., p. 544 ;  vol. xvi., p. 524. I  m ay  h e re  add 
t h a t  Dr. M urie  and Mr. S t .  George M iv a r t  have show n in th e i r  M em oir 
on the  Lemuroidea ( “ T ran sac t .  Zoolog. Soc.”  vol. v ii ., p. 9 6 ) ,  how  ex
trao rd in a r i ly  variable  some of the  muscles a r e  in  these an im a ls ,  th e  
lowest members of the P r im ates .  G radatibns ,  also, in the  m uscles  lead
ing to  s tru c tu res  found in an im als  still  lower in th e  scale, a re  n u m ero u s  
in  the  Lemuroidea.
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described a. vast num ber of m uscular variations in  m an, which 
resem ble norm al structures in  the  lower anim als. T he muscles 
which closely resemble those regularly  p resen t in  our nearest 
allies, the  Q uadrum ana, are too num erous to be here even 
specified. In  a single m ale subject, having a  strong  bodily 
fram e, and well-form ed skull, no less th a n  seven m uscular 
variations were observed, all of w hich p la in ly  represented 
m uscles p roper to  various k inds of apes. T h is  m an , fo r in 
stance, had on both sides of his neck a  tru e  and  pow erful 
“  levator claviculce,”  such as is found in  all kinds of apes, and 
w hich is said to  occur in  about one ou t of six ty  hum an sub
jects. A gain , th is  m an  had  “ a  special abductor of the  m eta
ta rsa l bone o f the  fifth  d ig it, such as Professor H uxley  and 
M r. F low er have shown to  ex ist un iform ly  in  the  h igher and 
lower apes.”  I  w ill give only two additional cases; the 
acromio-basilar muscle is found in  all m am m als below m an, 
and  seems to  be correlated  w ith  a  quadrupedal gait, and it 
occurs in  about one o u t of six ty  hum an subjects. I n  the  lower 
ex trem ities M r. B rad ley  fo und  an  abductor ossis metatarsi 
quinti in  bo th  fee t of m a n ; th is  m uscle had  n o t up  to th a t 
tim e been recorded in  m ank ind , b u t is  always presen t in  the 
anthropom orphous apes. T he m uscles of th e  hands and  arm s 
—  p a rts  w hich are so em inently  characteristic of m an —  are 
extrem ely liable to  vary, so as to  resemble the corresponding 
m uscles in  th e  lower an im als.15 Such resemblances are either 
perfec t o r im p e rfec t; ye t in  th e  la tte r  case the}r are m anifestly  
of a  tran s itio n a l na tu re . C erta in  variations are m ore common 
in  m an, and  o thers in  w om an, w ithou t our being able to  assign 
any  reason. M r. Wood, a f te r  describing num erous variations, 
makes th e  follow ing p reg n an t rem ark : “ N otable departures
from  th e  o rd inary  type  of the  m uscular s truc tu res ru n  in 
grooves o r d irections, w hich m u st be taken  to  ind icate  some 
unknow n fac to r, of m uch im portance to  a  com prehensive knowl
edge of general and  scientific anatom y.” 16

15 P ro f .  M a c a l i s te r  h a s  ta b u la te d  h is  observations, a n d  finds t h a t  m uscu
l a r  a b n o rm a l i t ie s  a r e  m o s t  f r e q u e n t  in  th e  fore-arm s, secondly, in  the  
face, th i rd ly ,  in  th e  foot, etc.

10 T h e  R ev . D r .  H a u g h to n ,  a f t e r  g iv in g  ( “  P roc .  R .  I r i s h  Academy,” 
J u n e  27, 1864, p. 715)  a  re m ark a b le  case o f  v a r ia t io n  in  the hum an  
f lexor po llic is  longus,  adds ,  “  T h is  re m a rk a b le  exam ple  show s t h a t  m an  
m a y  som etim es possess the  a r r a n g e m e n t  o f  tendons of th u m b  an d  lingers 
c h a ra c te r i s t ic  o f  th e  m a c a q u e ; b u t  w h e th e r  such a  case  shou ld  be regarded 
a s  a  m a c aq u e  p ass in g  u p w a rd s  iu to  a  m an , o r  a  m an  p ass in g  d o w nw ard s
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T h a t th is  unknown factor is reversion to  a  fo rm er s ta te  of 
existence m ay be adm itted as in  th e  h ighest degree probable.17 
I t  is quite incredible th a t a m an  should th rough  m ere accident 
abnormally resemble certain  apes in  no less th a n  seven o f h is 
muscles, if  there had been no genetic connection betw een them . 
On the other hand, if  m an is descended from  some ape-like 
creature, no valid reason can be assigned why certa in  m uscles 
should no t suddenly reappear a f te r  an  in terval of m any th o u 
sand generations, in  the same m anner as w ith  horses, asses, and 
mules, dark-colored stripes suddenly reappear on the  legs, and 
shoulders, a fter an in terval of hundreds, or m ore probably  of 
thousands of generations.

These various cases of reversion are so closely re la ted  to  those 
of rudim entary organs given in  the firs t chapter, th a t  m any 
of them  m ight have been indifferently introduced e ith e r there 
or here. T hus a  hum an  u terus furnished w ith  cornua m ay be 
said to  represent, in  a  rud im entary  condition, th e  sam e organ 
in  its  norm al state in  certain  m am m als. Some p a rts  w hich  are 
rudim entary  in  m an, as the os coccyx in  both sexes, an d  the  
mammas in  the m ale sex, are always p resen t; w hilst o thers, such 
as the supra-condyloid foram en, only occasionally appear, and 
therefore m ight have been introduced under the  head  o f rever
sion. These several reversionary structures, as well as the  stric tly  
rudim entary ones, reveal the  descent of m an  from  some lower 
form  in  an unm istakable m anner.

Correlated Variation .—  In  m an, as in  the  lower an im als, m any 
structures are so intim ately  related, th a t  when one p a r t  varies

in to  a macaque, o r  a s  a congenital freak  o f  n a tu re ,  I  c a n n o t  u n d e r ta k e  
to  say .”  I t  is sa t is fac to ry  to  h ea r  so capable  an  a n a to m is t ,  a n d  so 
embittered a n  opponent o f  evolutionism, ad m it t in g  even th e  p o ss ib i l i ty  of 
e ither  of his first propositions. P ro f .  M aca lis te r  h a s  a lso  described 
( “ Proe. R . I r ish  A cad.”  vol. x. 1864, p. 138) v a r ia t io n s  in  th e  fa x o r  
pollicis longus, rem arkab le  from  th e ir  re la t ions  to  th e  sam e  m uscle  in  
the  Q uadrum ana.

17 Since the  first edition of th is  book appeared , M r. W ood h a s  published  
an o th e r  memoir in  the  “ Phil .  T ransac tions ,”  1870, p. 83, on th e  va r ie t ie s  
of the  muscles of the hum an  neck, shoulder, a n d  chest. H e  h e re  shows 
how extremely variab le  these muscles are, and  how  o f ten  an d  h o w  closely 
the  var ia t ions  resemble the  norm al muscles of th e  low er an im a ls .  H e  
sum s up  by rem arking , “  I t  will be enough fo r  m y  pu rpose  i f  I  have 
succeeded in  showing the  more im p o r ta n t  fo rm s  which, w h e n  o ccu rr in g  
as  varieties in the h u m a n  subject,  tend to  exhib it  in  a sufficiently m arked  
m anner  w h a t  m ay be considered a s  proofs an d  exam ples  o f  th e  D a r 
winian principle of reversion, or law  of inheritance ,  in  th is  d e p a r tm e n t  
of anatomical science.”
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so does another, w ithout our being able, in  m ost eases, to  assign 
any reason. We cannot say w hether the  one p a r t  governs the 
o ther, o r w hether both are governed by some earlier developed 
p a rt. V arious m onstrosities, as I .  Geoffroy repeatedly insists, 
are th u s  in tim ate ly  connected. Homologous s truc tu res are p a r
ticu la rly  liable to  change together, as we see on the  opposite 
sides of th e  body, and  in  the  u p p er and  lower extrem ities. Meckel 
long  ago rem arked, th a t  when the  muscles of the arm  depart 
fro m  th e ir  p roper type, they  alm ost always im ita te  those o f the 
le g ; and  so, conversely, w ith  the  muscles of the legs. T he organs 
o f s ig h t and  hearing , th e  tee th  and h a ir, th e  color of the  skin 
an d  o f  th e  h a ir, color and constitu tion, are more o r less corre
lated . P ro fesso r Schaaffhausen firs t drew a tten tion  to the  rela
tio n  apparen tly  ex isting  between a  m uscular fram e and the 
strongly-pronounced supra-o rb ita l ridges, w hich are so character
is tic  o f  th e  lower races of m an.

Besides th e  varia tions w hich can be grouped w ith  m ore or 
less probabilit} ' under th e  foregoing heads, there is  a large class 
o f varia tions -which m ay be provisionally  called spontaneous, for 
to  ou r ignorance they appear to  arise w ithou t any exciting cause. 
I t  can, however, he shown th a t  such variations, w hether consist
in g  o f s lig h t ind iv idual differences, or of strongly-m arked and 
a b ru p t deviations of s tru c tu re , depend m uch m ore on the  con
s titu tio n  o f  th e  organism  th a n  on  th e  n a tu re  of the  conditions 
to  w hich i t  has been subjected.

Rate of Increase.—  Civilized populations have been known 
u n d er favorable conditions, as in  the  U nited  S tates, to double 
th e ir  num bers in  twenty-five y ea rs ; and, according to a  calcula
tion , by  E u le r, th is  m ig h t occur in  a  little  over twelve years. 
A t th e  fo rm er ra te , the  p resen t population  of the  U nited  States 
( th ir ty  m illio n s) , w ould in  657 years cover the  whole terraqueous 
globe so th ick ly , th a t  fo u r m en  would have to  stand  on each 
square y a rd  of surface. T he p rim ary  or fundam ental check to 
th e  continued  increase o f m an  is  th e  difficulty o f gain ing  subsist
ence, and  of liv ing  in  com fort. We m ay in fe r th a t th is  is the 
case fro m  w h at we see, fo r  instance, in  th e  U n ited  S tates, where 
subsistence is  easy, an d  th e re  is  p len ty  of room. I f  such means 
were suddenly  doubled in  G reat B rita in , ou r num ber would be 
quickly doubled. W ith  civilized nations th is  p rim ary  check acts
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chiefly by restraining m arriages. T he g rea te r death -ra te  of in 
fants in the poorest classes is also very im p o r ta n t; as well as the 
greater m ortality, from  various diseases, of th e  in h ab itan ts  of 
crowded and miserable houses, a t all ages. T he effects of severe 
epidemics and wars are soon counterbalanced, and  m ore th an  
counterbalanced, in  nations placed under favorable conditions. 
Em igration also comes in  aid  as a  tem porary  check, b u t, w ith  
the extremely poor classes, n o t to  any g rea t extent.

There is reason to  suspect, as M althus has rem arked, th a t  the 
reproductive power is actually less in  barbarous, th a n  in  civilized 
races. We know nothing positively on th is  head , fo r w ith  sav
ages no census has been ta k e n ; b u t from  the  concurren t testim ony 
of missionaries, and of others who have long  resided w ith  such 
people, i t  appears th a t  th e ir fam ilies are usually  sm all, and  large 
ones rare. This may be p artly  accounted fo r, as i t  is believed, 
by the women suckling th e ir  in fan ts du rin g  a  long  t im e ; b u t 
i t  is highly probable th a t savages, who o ften  suffer m uch h a rd 
ship, and who do no t obtain so m uch n u tritio u s  food as civilized 
men, would be actually less prolific. I  have shown in  a  form er 
work, th a t a ll our domesticated quadrupeds and  b irds, and  all 
our cultivated plants, are m ore fertile  th a n  th e  corresponding 
species in  a state of nature. I t  is  no  valid  objection to  th is  
conclusion th a t  anim als suddenly supplied w ith  an  excess of 
food, or when grown very f a t ;  and th a t  m ost p lan ts  on sudden 
removal from  very poor to  very rich  soil, a re  rendered  m ore 
or less sterile. We m ight, therefore, expect th a t  civilized men, 
who in  one sense are highly domesticated, w ould be m ore prolific 
than  wild men. I t  is also probable th a t  th e  increased fe rtility  
of civilized nations would become, as w ith  ou r dom estic anim als, 
an inherited character: i t  is a t least know n th a t  w ith  m ankind  
a tendency to  produce tw ins runs in fam ilies.

N otw ithstanding th a t savages appear to  be less prolific than  
civilized people, they would no doubt rap id ly  increase if  th e ir 
num bers were no t by some means rig id ly  k ep t down. T he 
Santali, or hill-tribes of Ind ia , have recently  afforded a  good 
illustration  of th is  f a c t; for, as shown by  M r. H u n te r , they  have 
increased a t  an extraordinary  rate  since vaccination  has been 
introduced, other pestilences m itigated , and  w ar stern ly  re
pressed. This increase, however, would n o t have been possible 
had no t these rude people spread in to  th e  ad jo in ing  d istricts,
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and  worked fo r  h ire . Savages alm ost always m a rry ; ye t there  
is some p ru d en tia l res tra in t, fo r they  do n o t commonly m arry  
a t  the  earliest possible age. T he young m en are often  required 
to  show th a t  they  can  support a  w ife; and they  generally have 
first to  ea rn  th e  p rice w ith  w hich to  purchase h e r from  her 
paren ts. W ith  savages th e  difficulty o f obtain ing  subsistence 
occasionally lim its  th e ir  num ber in  a  m uch m ore d irec t m anner 
th an  w ith  civilized people, fo r a ll tribes periodically suffer from  
severe fam ines. A t such tim es savages are forced to  devour 
m uch bad  food, and th e ir  hea lth  can hard ly  fa il to  be in ju red . 
M any accounts have been published of th e ir  p ro trud ing  stom achs 
and em aciated lim bs a f te r  and  du rin g  fam ines. They are then , 
also, com pelled to  w ander m uch, and, as I  was assured in  A us
tra lia , th e ir  in fan ts  perish  in  large num bers. As fam ines are 
periodical, depending chiefly on extrem e seasons, all tribes m ust 
fluctuate in  num ber. T hey cannot steadily and  regularly  in 
crease, as th e re  is  no  artific ial increase in  the  supply of food. 
Savages, w hen h ard  pressed, encroach on each other’s territo ries, 
and  w ar is th e  r e s u l t ; b u t they  are indeed alm ost always a t  w ar 
w ith  th e ir  neighbors. T hey are liable to m any accidents on 
land  an d  w ater in  th e ir  search fo r fo o d ; and  in  some countries 
they  suffer m uch from  th e  la rg er beasts of prey. Even in  In d ia , 
d is tric ts  have been depopulated by the  ravages of tigers.

M althus has discussed these several checks, b u t he does no t 
lay  stress enough on w h a t is  p robably  th e  m ost im p o rtan t of all, 
nam ely  in fan tic ide , especially of fem ale in fan ts , and th e  hab it 
of p ro cu rin g  abortion . These practices now prevail in  m any 
quarte rs  of the  w o rld ; and  in fan tic id e  seems form erly to  have 
prevailed , as M r. M ’L ennan  has shown, on a  s till m ore extensive 
scale. These practices appear to  have originated in savages 
recognizing the  difficulty, or ra th e r  th e ir  im possibility  of support
ing  all th e  in fa n ts  th a t  are born . Licentiousness m ay also be 
added to  the  foregoing checks; b u t th is  does no t follow from  
fa ilin g  m eans of subsistence; th o u g h  there  is  reason to believe 
th a t  in  some cases (as in  J a p a n )  i t  has been in ten tionally  encour
aged as a  m eans of keeping down th e  population.

I f  we look back to  an  extrem ely  rem ote epoch, before m an 
had  arrived  a t  the  d ign ity  of m anhood, he w ould have been 
guided  m ore by  in s tin c t and  less by  reason th a n  axe the  lowest 
savages a t  th e  p resen t tim e. O ur early  sem i-hum an progenitors
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would no t have practised in fan tic ide  or p o ly an d ry ; fo r  the in 
stincts of the lower anim als are never so p e rv e rte d 18 as to  lead 
them  regularly to  destroy th e ir  own offspring, o r to  be quite 
devoid of jealousy. There would have been no  p ru d en tia l re
s tra in t from  m arriage, and the  sexes w ould have freely  u n ited  
a t  an early age. Hence the  progenitors of m an  w ould have 
tended to increase rap id ly ; b u t cheeks of some k in d , either 
periodical or constant, m ust have kep t dow n th e ir  num bers, even 
more severely th an  w ith  existing savages. W h a t th e  precise 
nature of these checks were, we cannot say, any  m ore th a n  w ith 
most other animals. * We know th a t  horses an d  ca ttle , which 
are no t extremely prolific anim als, w hen firs t tu rn e d  loose in 
South America, increased a t  an enormous rate . T h e  elephant, 
the slowest breeder of a ll known anim als, w ould in  a  few  thou
sand years stock the  whole world. T he increase of every species 
of monkey m ust be checked by some m ean s; b u t n o t, as B rehm  
rem arks, by the attacks o f beasts of prey. N o one w ill assume 
th a t  the  actual power of reproduction in  th e  w ild  horses and 
cattle of America, was a t first in  any sensible degree in c reased ; 
or th a t, as each d istric t became fu lly  stocked, th is  sam e power 
was diminished. N o doubt in  th is  case, and in  all o thers, m any 
checks concur, and different checks under d iffe ren t circum 
stances; periodical dearths, depending on unfavorable seasons, 
being probably the m ost im portan t of a ll. So i t  w ill have been 
w ith the early progenitors of m an.

Natural Selection.—  W e have now seen th a t  m an  is  variable 
in  body and m in d ; and th a t  the  variations are induced, either 
directly or indirectly, by the  same general causes, and  obey the 
same general laws, as w ith  the lower anim als. M an has spread 
widely over the face of the earth , and m u st have been exposed, 
during  his incessant m igration, to the m ost diversified conditions.

18A  w rite r  in the “ S p e c t a to r ”  (M arch  12th, 1871, p. 320)  com m ents  
a s  follows on th is  passage :— “ Mr. D a rw in  finds h im self  compelled to 
re in troduce a  new doctrine o f  the fall of m an. H e  show s t h a t  t h e  in 
s t inc ts  of th e  higher an im als  a re  f a r  nob ler  t h a n  th e  h a b i t s  of savage 
races of men, an d  be finds himself, therefore , compelled t o  re in tro d u ce ,—  
in a  form  of the  sub s tan t ia l  orthodoxy of which he a p p e a r s  to  be  q u i te  
unconscious,—  and to  in troduce a s  a  scientific hypothesis  the  d o c tr in e  th a t  
m an ’s gain of knowledge  w as  the cause  of a  t e m p o ra ry  b u t  long-enduring  
m ora l deterioration, a s  indicated by the  m an y  fou l custom s, especially  
a s  to  m arriage, of savage  tribes. W h a t  does th e  J e w is h  t r a d i t io n  of 
the m oral degeneration o f  m an th rough  his sn a tc h in g  a t  a  know ledge 
forbidden him by his highest in s t in c t  a s se r t  beyond th i s ?  ”
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T he inh ab itan ts  of T ie rra  del Fuego, the  Cape of Good Hope, 
and  T asm an ia  in  the  one hem isphere, and  of the  A rctic  regions 
in  th e  o ther, m u st have passed th rough  m any clim ates, and 
changed th e ir  hab its m any tim es, before they  reached th e ir  pres
en t homes. T he early  progenitors of m an m ust also have tended, 
like a ll o ther anim als, to  have increased beyond th e ir  m eans of 
subsistence; they  m ust, therefore, occasionally have been exposed 
to  a  strugg le  fo r existence, and consequently to  th e  rig id  law of 
n a tu ra l selection. Beneficial variations of all k inds w ill thus, 
e ith e r occasionally o r hab itually , have been preserved and  in 
ju rio u s  ones elim inated. I  do no t re fe r to strongly-m arked 
deviations of s truc tu re , w hich occur only a t  long in tervals of 
tim e, b u t to  m ere ind iv idual differences. We know, fo r instance, 
th a t  the  m uscles of ou r hands and feet, which determ ine our 
powers o f m ovem ent, are liable, like those of the lower anim als,19 
to incessant variab ility . I f  th en  the  progenitors of m an  in h ab it
in g  any d istric t, especially one undergoing some change in  its 
conditions, were divided in to  two equal bodies, the  one h a lf which 
included all the  indiv iduals best adapted by th e ir  powers of 
m ovem ent fo r g a in in g  subsistence, o r fo r defending themselves, 
would on an  average survive in  g rea ter num bers, and  procreate 
m ore offspring th a n  th e  o ther and  less well endowed half.

M an in  the  rudest sta te  in  w hich he now exists is th e  most 
dom inan t an im al th a t  has ever appeared on th is  earth . H e has 
spread m ore w idely th a n  any o ther h ighly  organized fo rm ; and 
all o thers have yielded before h im . H e m anifestly  owes th is  
im m ense superio rity  to h is in te llec tual faculties, to h is social 
hab its, which lead h im  to  a id  and defend his fellows, and  to  his 
corporeal s truc tu re . T he suprem e im portance of these charac
te rs  has been proved by the  final a rb itram en t of the battle  fo r 
life . T hrough  his powers o f in tellect, a rticu la te  language has 
been evolved; and  on th is  h is w onderfu l advancem ent has m ainly 
depended. As M r. Chauneey W rig h t re m a rk s : “  A psychological 
analysis of the  facu lty  of language shows, th a t  even the  smallest 
proficiency in  i t  m ig h t require m ore b ra in  power th a n  the  g reat
est proficiency in  any  o ther d irection .”  H e has invented  and

19 M essrs. M u r ie  a n d  M iv a r t  in  th e i r  “ A n a to m y  o f  the  L em uro idea  ” 
( “ T r a n s a c t .  Zoolog. Soc .” vol. vii. 1869, pp . 96 -9S )  say , “ some muscles 
a r e  so i r r e g u la r  in t h e i r  d is t r ib u t io n  t h a t  th ey  can n o t  be well classed 
in  a n y  of the  above g ro u p s .” T hese  m uscles  differ even on  th e  opposite 
s ides  of th e  sam e individual.
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is able to  use various weapons, tools, trap s, etc., w ith  w hich  he 
defends himself, kills or catches prey, and  otherw ise ob tains food. 
H e has made rafts or canoes fo r fishing o r crossing over to 
neighboring fertile islands. H e has discovered th e  a r t  o f m ak
ing fire, by which hard and stringy  roo ts can be rendered  d igest
ible, and poisonous roots or herbs innocuous. T h is  discovery of 
fire, probably the greatest ever m ade by m an , excepting language, 
dates from  before the dawn of history. These several inventions, 
by which m an in  the rudest sta te  has become so pre-em inent, 
are the direct results of the  developm ent of h is powers of observa
tion, memory, curiosity, im agination, and  reason. I  cannot, 
therefore, understand how i t  is th a t  M r. W allace 20 m ain ta in s , 
th a t “  na tu ra l selection could only have endowed th e  savage w ith  
a brain a little  superior to th a t of an ape.”

Although the intellectual powers and social hab its o f m a n  are 
of param ount im portance to him , we m u st n o t u n d e rra te  the  
importance of his bodily structure, to  w hich subject th e  rem ainder 
of th is chapter will be devoted; the  developm ent of th e  in te l
lectual and social or m oral faculties being discussed in  a  la te r  
chapter.

Even to ham m er w ith  precision is no easy m a tte r , a s  every 
one who has tried  to  learn  carpentry  w ill adm it. T o  throw  
a  stone w ith as tru e  an aim  as a Fuegian in  defending  him self, 
or in  killing birds, requires the most consum m ate perfection  in  
the correlated action of the muscles of the  hand, arm , 'and  shoul
der, and, fu rther, a  fine sense of touch. I n  th row ing  a  stone or 
spear, and in  m any other actions, a  m an  m ust s ta n d  firm ly  on 
his fee t; and th is  again demands the perfect co-adap tation  of 
numerous muscles. T o  chip a  flin t in to  th e  rudest tool, or to 
form  a barbed spear o r hook from  a bone, dem ands th e  use of a 
perfect h an d ; for, as a m ost capable judge, M r. Schoolcraft,21

20 T he  rem ark  quoted in  my te x t  will su rp r ise  every  one w h o  h a s  read  
Mr. W allace’s celebrated p ap e r  on “ T h e  O rig in  of H u m a n  R a c e s  de
duced from the T heory  of N a tu ra l  Selection,”  o r ig in a l ly  pub lished  in 
the  “ Anthropological Review.”  I  canno t here  res is t  q u o t in g  a  most 
ju s t  rem ark  by S i r  J .  Lubbock ( “ P reh is to r ic  T im es ,”  p. 4 7 9 )  in  r e fe r 
ence to  th is  paper, namely, t h a t  Mr. W allace , “  w i th  c h a ra c te r i s t ic  u n 
selfishness, ascribes i t  ( i .  e. the  idea of n a tu r a l  se lec tion)  un rese rved ly  
to Mr. D arw in , although, a s  is well known, he s t ru c k  o u t  th e  idea  inde
pendently, and published it, though no t w ith  the  sam e e la b o ra t io n ,  a t  
the same tim e.”

21 Quoted by Mr. Law son T a i t  in his “ L a w  of N a tu r a l  Se lec tion ,” —  
“ Dublin Q uarter ly  Jo u rn a l  of Medical Science.” D r .  K e l le r  is  likewise 
quoted to  the same effect.
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rem arks, the shaping fragm ents of stone in to  knives, lances, or 
arrow -heads, shows “ extraordinary  ab ility  and  long  practice.” 
T h is  is  to a  g rea t extent proved by the  fac t th a t  prim eval m en 
p ractised  a  division of lab o r; each m an  d id  n o t m anufac tu re  
h is own flin t tools or rude pottery , b u t certa in  indiv iduals appear 
to have devoted themselves to such work, no doubt receiving in 
exchange the  produce of the  chase. Archaeologists are convinced 
th a t  an  enorm ous in terval of tim e elapsed before our ancestors 
th o u g h t of g rind ing  chipped flints in to  sm ooth tools. One can 
hard ly  doubt, th a t  a  m an-like an im al who possessed a  h an d  and 
a rm  sufficiently perfec t to  throw  a  stone w ith  precision, or to 
form  a  flin t in to  a  rude tool, could, w ith  sufficient practice, as 
fa r  as m echanical sk ill alone is concerned, make alm ost any th ing  
w hich a  civilized m an  can make. T he struc tu re  of the  h an d  in  
th is  respect m ay be com pared w ith  th a t  of the  vocal organs, 
w hich in  the  apes are used fo r u tte rin g  various signal-cries, or, 
as in  one genus, m usical cadences; b u t in  m an  th e  closely sim ilar 
vocal organs have become adapted  th rough  the  inherited  effects 
o f use fo r the  u tte rance  of articu la te  language.

T u rn in g  now to  the  nearest allies of m en, and  therefore to  the 
best representatives of our early  progenitors, we find th a t the 
hands of th e  Q uadrum ana are constructed on the  same general 
p a tte rn  as ou r own, b u t are f a r  less perfectly  adapted fo r diversi
fied uses. T h e ir hands do n o t serve fo r locom otion so well as 
the  fee t of a  dog; as m ay be seen in  such monkeys as the  chim 
panzee and  orang, which w alk on  th e  outer m argins of the  palms, 
or on th e  knuckles. T h e ir hands, however, are adm irably adapted 
fo r  clim bing trees. Monkeys seize th in  branches or ropes, w ith 
the  thum b on one side and  th e  fingers and  palm  on the  other, 
in  the sam e m anner as wre do. T hey can thus also l i f t  ra th er 
large objects, such as th e  neck of a  bottle, to  th e ir  m ouths. Bab
oons tu rn  over stones, and  scratch  up roots w ith  th e ir  hands. 
T hey seize n u ts , insects, or o ther sm all objects w ith  the  thum b 
in  opposition to  the  fingers, an d  no doubt they th u s ex trac t eggs 
and  the  young from  the  nests of birds. A m erican monkeys beat 
the  w ild  oranges on  the branches u n til the rind  is cracked, and 
th en  te a r  i t  off w ith  the fingers of the  two hands. I n  a w ild state 
they  break open h ard  f ru its  w ith  stones. O ther monkeys open 
m ussel-shells w ith  the two thum bs. W ith  th e ir  fingers they  pull 
o u t th o rn s and burs, and  h u n t fo r each o ther’s parasites. They
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roll down stones, or throw  them  a t th e ir  enem ies: nevertheless, 
they are clumsy in  these various actions, and, as I  have m yself 
seen, are quite unable to throw  a stone w ith  precision.

I t  seems to me fa r  from  tru e  th a t  because “  objects are grasped 
clumsily ”  by monkeys, “  a m uch less specialized organ  of p re 
hension ”  would have served them  equally well w ith  th e ir  p resen t 
hands. On the contrary, I  see no  reason to  doubt th a t  m ore 
perfectly constructed hands would have been an  advantage to 
them, provided th a t they were n o t th u s rendered  less fitted  fo r 
climbing trees. We may suspect th a t  a  hand  as p erfec t as th a t 
of m an would have been disadvantageous fo r c lim b in g ; fo r  the  
most arboreal monkeys in  the world, nam ely, A teles in  A m erica, 
Colobus in  A frica, and H ylobates in  Asia, are e ith e r thum bless, 
or th e ir toes partia lly  cohere, so th a t  th e ir lim bs are converted 
in to  mere grasping hooks.22

As soon as some ancient member in  the  g rea t series of the 
Prim ates came to be less arboreal, owing to  a  change in  its  m an
ner of procuring subsistence, or to  some change in  th e  su rro u n d in g  
conditions, its  habitual m anner of progression would have been 
modified: and thus i t  would have been rendered m ore stric tly  
quadrupedal or bipedal. Baboons frequen t h illy  and  rocky dis
tricts, and only from  necessity climb h igh  tre e s ; an d  they  have 
acquired almost the ga it of a dog. M an alone has become a 
b iped ; and we can, I  th ink , partly  see how he has come to  assume 
his erect a ttitude , which form s one of h is m ost conspicuous 
characters. M an could no t have atta ined  h is p resen t dom inant 
position in the world w ithout the use of his hands, w hich a re  so 
adm irably adapted to act in obedience to  h is w ill. S ir  C. Bell 
insists th a t “  the hand supplies all instrum ents, and  by its  corre
spondence with the intellect gives h im  universal dom inion .”  B u t 
the hands and arm s could hardly have become perfec t enough to 
have m anufactured weapons, or to have hurled  stones and  spears 
w ith  a true  aim, as long as they were hab itually  used fo r locomo
tion and for supporting  the whole w eight of the  body, o r, as 
before remarked, so long as they were especially fitted  fo r climb-

22 I n  H ylobates syndactylus , a s  the  nam e expresses , tw o  o f  th e  toes 
regu larly  cohere; an d  this, a s  M r. B ly th  in fo rm s me, is  occasionally  
the case w ith  the toes of 77. agilis, lar, an d  leuciscus. C olobus is s t r ic t ly  
a rborea l and  ex trao rd in a r i ly  active  (B rehm , “ T li ie r leben ,”  B .  i. s. 5 0 ) ,  
b u t  w hether  a be t te r  climber th a n  the  species of th e  a llied g en e ra ,  I  do 
n o t  know. I t  deserves notice t h a t  the  feet of th e  s lo ths ,  t h e  m o s t  a rb o rea l  
an im als  in the  world, a re  w onderfully  hook-like.
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in g  trees. Such rough trea tm en t would also have b lunted  the 
sense of touch, on which th e ir delicate use largely depends. F rom  
these causes alone i t  would have been an advantage to  m an  to 
become a  b ip ed ; b u t fo r m any actions i t  is indispensable th a t 
the  arm s and whole upper p a r t of the body should be fre e ; and 
he  m u st fo r th is  end stand firm ly on his feet. T o  gain  th is  
g re a t advantage, the  feet have been rendered f la t ; and  the  g reat 
toe has been peculiarly modified, though th is  has entailed  the 
alm ost com plete loss of its power of prehension. I t  accords w ith  
the  p rincip le  of the  division of physiological labor, prevailing  
th roughou t the anim al kingdom , th a t as the hands became per
fected  fo r prehension, the feet should have become perfected fo r 
su p p o rt an d  locomotion. W ith  some savages, however, the  foot 
has n o t altogether lost its  prehensile power, as shown by th e ir  
m anner of clim bing trees, and of using them  in other ways.23

I f  i t  be an  advantage to  m an to  stand  firmly on his feet and 
to  have h is hands and arm s free, of which, from  his pre-em inent 
success in  the  battle  of life, there  can be no doubt, then  I  can 
see no reason why i t  should no t have been advantageous to the 
progenitors of m an  to  have become m ore and m ore erect or 
bipedal. They would thus have been better able to defend them 
selves w ith stones o r clubs, to  a ttack  th e ir  prey, or otherwise 
to  ob tain  food. T he best b u ilt individuals would in  the long 
ru n  have succeeded best, and have survived in  larger num bers. 
I f  the  gorilla and a  few allied form s had  become extinct, i t  m ight 
have been argued, w ith  g rea t force and  apparen t tru th , th a t an 
an im al could no t have been g radually  converted from  a quadruped 
in to  a  biped, as all th e  indiv iduals in  an in term ediate condition 
would have been m iserably ill-fitted  fo r progression. B u t we 
know (and  th is  is well w orthy of reflection) th a t the  an thro
pom orphous apes are now actually  in  an  interm ediate co n d itio n ; 
and no one doubts th a t they are on the  whole well adapted  for 
th e ir  conditions of life. T hus the  gorilla  runs w ith  a  sidelong 
sham bling  ga it, b u t m ore com m only progresses bv resting  on 
its  bent hands. T he long-arm ed apes occasionally use th e ir  arm s

23 Haclcel h a s  a n  excellent discussion on th e  s teps by w hich  m an  became 
a  biped : “ N a tu r l ic h e  Schopfungsgeschiehte ,”  1S68, s. 507. D r .  B u c h n e r  
( “ C onferences  s u r  la T heorie  D a rw in ien n e ,”  1869, p. 1 3 5 ) .  h a s  given 
good cases of th e  use  o f  the  foot a s  a  p rehensile  o rgan  by m a n :  a n d  has  
a lso  w r i t t e n  on the  m a n n e r  of p rogression  of the  higher apes, to  which 
T a llude  in th e  following p a r a g r a p h :  see also O w en ( “ A n a to m y  of 
V e r teb ra te s ,” vol. iii. p. 71) on th is  l a t t e r  subject.
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like crutches, swinging th e ir bodies forw ard  betw een them , and 
some kinds of Hylobates, w ithout having been ta u g h t, can  walk 
or run  uprigh t w ith tolerable quickness; ye t they  move awk
wardly, and much less securely th a n  m an. W e see, in  sho rt, in  
existing monkeys a m anner of progression in term ed ia te  between 
tha t of a quadruped and a b iped ; bu t, as an  unpre jud iced  judge 
insists, the anthropomorphous apes approach in  s tru c tu re  m ore 
nearly to the bipedal th an  to  the  quadrupedal type.

As the progenitors of m an became m ore and  m ore erect, w ith  
the ir hands and arm s more and more modified fo r p rehension  and 
other purposes, w ith  the ir feet and legs a t  the  sam e tim e tra n s 
formed for firm  support and progression, endless o ther changes 
of structure would have become necessary. T h e  pelvis would 
have to be broadened, the spine peculiarly curved, an d  th e  head 
fixed in  an altered position, a ll which changes have been a tta ined  
by m an. P rof. Sehaaffhausen m aintains th a t  “ the  pow erful m as
toid processes of the hum an skull are the  re su lt of h is erect 
position ; ”  and these processes are absent in  th e  o rang , chim 
panzee, etc., and are sm aller in the  gorilla th an  in  m an . V arious 
other structures, which appear connected w ith  m an ’s erect posi
tion, m ight here have been added. I t  is very difficult to  decide 
how fa r these correlated modifications are the resu lt of n a tu ra l 
selection, and how fa r  of the inherited effects of th e  increased 
use of certain parts, or of the action of one p a rt on another. No 
doubt these means of change often co-operate: th u s w hen certain  
muscles, and the crests of bone to which they are a ttached , become 
enlarged by habitual use, th is  shows th a t  ce rta in  actions are 
habitually perform ed and m ust be serviceable. H ence th e  in d i
viduals which perform ed them  best, would tend  to survive in 
greater numbers.

The free use of the arm s and hands, p a rtly  the  cause and 
partly  the result of m an’s erect position, appears to  have led 
in  an indirect m anner to other modifications of s tru c tu re . T he 
early male forefathers of m an were, as previously sta ted , probably 
furnished with g reat canine te e th ; b u t as they  g radually  acquired 
the habit of using stones, clubs, or other weapons, fo r fighting  
w ith the ir enemies or rivals, they would use th e ir  jaw s and teeth 
less and less. I n  th is case, the jaws, together w ith  th e  teeth , 
would become reduced in  size, as we m ay feel alm ost sure from  
innum erable analogous cases. I n  a fu tu re  chap ter we shall m eet
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w ith  a closely parallel case, in  the  reduction or com plete disap
pearance of the  canine teeth  in  male rum inan ts, apparen tly  in 
re la tion  w ith  the  development of th e ir h o rn s; and  in  horses, in 
re la tion  to  th e ir  h ab it of fighting  w ith  th e ir  incisor tee th  and 
hoofs.

I n  the  a d u lt m ale anthropom orphous apes, as R iitim eyer, and 
others, have insisted, i t  is the  effect on the  sku ll of the  g reat 
developm ent of the  jaw-muscles th a t causes i t  to  differ so greatly  
in  m any respects from  th a t of m an, and has given to  these anim als 
“ a tru ly  f r ig h tfu l physiognomy.”  Therefore, as the  jaw s and 
tee th  in  m an’s progenitors gradually  become reduced in  size, the 
ad u lt skull w ould have come to  resemble m ore and  m ore th a t  of 
existing  m an. As we shall hereafter see, a great reduction  of 
the  canine tee th  in  the  males would alm ost certain ly  affect the 
teeth  of the  fem ales th rough  inheritance.

A s the various m ental faculties gradually  developed themselves 
the  b ra in  would alm ost certain ly  become larger. N o one, I  p re
sum e, doubts th a t  the  large proportion  which the size of m an’s 
b ra in  bears to  his body, com pared to  the  same proportion in  the 
gorilla  or orang, is closely connected w ith  his h igher m ental 
powers. W e m eet w ith  closely analogous facts w ith  insects, for 
in  an ts  the  cerebral gang lia  are of ex traord inary  dim ensions, and 
in  all th e  H ym enop tera  these gang lia  are m any tim es la rg er than  
in  the  less in te lligen t orders, such as beetles.24 On th e  other 
hand , no one supposes th a t  the  in tellect of any two anim als or 
of any two m en can  be accurately gauged by the cubic contents 
of th e ir  skulls. I t  is certa in  th a t  there  m ay be extraordinary 
m ental activ ity  w ith  an  extrem ely sm all absolute m ass of nervous 
m a t te r : th u s the  w onderfully  diversified instincts, m en ta l powers, 
and  affections of an ts  are notorious, yet th e ir  cerebral ganglia are 
n o t so large as the  q u arte r of a  sm all p in ’s head. U n d er th is 
po in t of view, the  b ra in  of an a n t is one of the  m ost marvelous 
atom s of m a tte r  in  the  w orld, perhaps m ore so th a n  the  b ra in  of 
a m an.

T he belief th a t  there  exists in  m an  some close re la tion  between 
the size of th e  b rain  and  the developm ent of the  intellectual 
facu lties is supported -by the  com parison of the  skulls of savage 
and  civilized races, of ancient an d  m odern people, and by the

24 M y son, M r. F .  D a rw in ,  dissected f o r  me th e  cerebra l  ganglia  o f  the 
Form ica rufa.
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analog}' of the whole vertebrate series. D r. J .  B a rn a rd  Davis 
has proved, by many careful m easurem ents, th a t  th e  m ean in te rn a l 
capacity of the skull in  Europeans is 92.3 cubic in c h es ; in 
Americans 87.5; in  Asiatics 87 .1 ; and  in  A ustra lians only  81.9 
cubic inches. Professor Broca found  th a t  th e  n ine teen th  cen
tu ry  skulls from  graves in  P a ris  were la rg er th a n  those from  
vaults of the tw elfth century, in  the p roportion  of 1484 to  1426; 
and th a t the increased size, as ascertained by m easurem ents, was 
exclusively in  the fron ta l p a r t of the  skull —  the  seat of the  
intellectual faculties. P richard  is persuaded th a t  th e  p resen t 
inhabitants of B rita in  have “  m uch m ore capacious brain-cases ”  
than  the ancient inhabitants. Nevertheless, i t  m u st be adm itted  
th a t some skulls of very high an tiqu ity , such as the  fam ous one 
of Neanderthal, are well developed and capacious.25 W ith  respect 
to the lower anim als, M. E . L arte t, by com paring th e  c ra n ia  of 
tertiary  and recent mammals belonging to  the  sam e groups, has 
come to the rem arkable conclusion th a t  the  b ra in  is  generally  
larger and the convolutions are m ore complex in  the  m ore recent 
forms. On the other hand, I  have shown th a t  the  b ra in s of 
domestic rabbits are considerably reduced in  bulk , in  com parison 
w ith those of the wild rabbit or h a re ; and th is  m ay be a ttrib u ted  
to  the ir having been closely confined du rin g  m any  generations, 
so th a t they have exerted th e ir in tellect, in stinc ts , senses and 
voluntary movements b u t little .

The gradually increasing w eight of the b ra in  an d  sku ll in  m an 
m ust have influenced the development of the  su p p o rtin g  spinal 
column, m ore especially w hilst he was becoming erect. A s th is 
change of position was being brought about, th e  in te rn a l pressure 
of the brain  will also have influenced the  fo rm  of the  s k u ll ; fo r 
many facts show how easily the skull is th u s affected. E th n o lo 
gists believe th a t i t  is modified by the  k ind  of crad le  in  which 
infan ts sleep. H abitual spasms of the m uscles, and  a c icatrix  
from  a severe burn, have perm anently modified th e  facia l bones. 
I n  young persons whose heads have become fixed e ither sideways

25 I n  the  interesting a r t ic le  j u s t  referred  to, P ro f .  B ro c a  h a s  w ell  re 
m arked, th a t  in civilized nations, the average  cap ac i ty  o f  th e  sku ll  m u s t  
be lowered by the preservation  of a  considerable n u m b er  of ind iv iduals ,  
w eak  in mind and* body, who would have been p ro m p tly  e l im in a ted  in 
the  savage state . On the  o the r  hand, w ith  savages, th e  av e rag e  includes 
only the more capable individuals, who have been able^ to  su rv iv e  u n de r  
extremely ha rd  conditions of life. B roca  th u s  ex p la in s  th e  o therw ise  
inexplicable fact, th a t  the m ean capac ity  of th e  sk u l l  o f  th e  a n c ien t  
Troglodytes of Lozfcre is  g rea te r  than  t h a t  of m odern  F ren chm en .
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or backwards, owing to  disease, one of the  two eyes has changed 
its  position, and  the shape of the skull has been altered  apparently  
by th e  pressure of the b rain  in  a  new d irection .20 I  have shown 
th a t  w ith  long-eared rabbits even so tr if lin g  a  cause as the  lopping 
fo rw ard  of one ear drags forw ard alm ost every bone o f th e  skull 
on  th a t  s id e ; so th a t the  bones on the  opposite side no longer 
s tric tly  correspond. Lastly, i f  any anim al were to  increase or 
d im in ish  m uch in  general size, w ithout any change in  its  m ental 
powers, o r  i f  the  m ental powers were to  be m uch increased or 
dim inished, w ithout any g rea t change in  the  size of th e  body, 
th e  shape of the  skull would alm ost certa in ly  be altered . I  
in fe r  th is  from  my observations on domestic rabbits, some kinds 
of w hich have become very m uch la rg er th an  th e  w ild anim al, 
w hilst others have retained  nearly  the  same size, b u t in  both 
cases th e  b ra in  has been m uch reduced relatively to the  size of 
the  body. Now I  was a t  first m uch surprised  on finding th a t 
in  all these rabb its the  skull had become elongated or dolicho
cephalic ; fo r  instance, of two skulls of nearly  equal breadth , 
the  one from  a  wild rabb it and the  o ther from  a large domestic 
k ind , the  fo rm er was 3.15 and the  la tte r  4.3 inches in  length . 
One of the  m ost m arked d istinctions in  different races of m en 
is th a t  the  sku ll in  some is elongated, and  in  others rounded ; 
and  here th e  explanation  suggested by th e  case of the  rabbits 
m ay hold good; fo r W elcker finds th a t  sho rt “ m en incline 
m ore to brachycephaly, and  ta ll m en to  dolichocephaly;” and 
ta ll m en m ay be com pared w ith  the  larger and  longer-bodied 
rabb its , a ll of which have elongated skulls, or are dolicho
cephalic.

F rom  these several facts we can understand , to  a certain  
ex ten t, th e  m eans by which th e  g rea t size and  m ore or less 
rounded  fo rm  of the  skull have been acquired by m a n ; and 
these are characters em inently  distinctive of him  in  com parison 
w ith  th e  lower anim als.

A nother m ost conspicuous difference between m an  an d  the 
lower an im als is th e  nakedness o f h is skin. yVhales and por
poises (C etacea), dugongs (S iren ia ) and  the hippopotam us are

20 D r.  J a r r o l d  ( “  A n th ropo log ia ,”  pp. 115, 116) adduces  from  C am p er  
a n d  from  his ow n observations, cases o f  the  modification of the  skull 
from  th e  head  being: fixed in  a n  u n n a tu r a l  position. H e  believes t h a t  in 
c e r ta in  trad es ,  such a s  t h a t  o f  a  shoem aker, w here  th e  head is h ab itua l ly  
held fo rw a rd ,  t h e  forehead  becomes m ore  rounded  a n d  prom inent.
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naked; and th is may be advantageous to  them  fo r g lid ing  
through the w ater; nor would i t  be in ju rio u s  to  th em  fro m  the  
loss of warm th, as the species, w hich in h a b it th e  colder regions, 
are protected by a thick layer of blubber, serv ing th e  sam e 
purpose as the fu r  of seals and otters. E lep h an ts  an d  rh in 
oceroses are almost hairless; and  as ce rta in  ex tinc t species, w hich 
formerly lived under an A rctic clim ate, were covered w ith  
long wool or hair, i t  would alm ost appear as i f  th e  ex isting  
species of both genera had lost th e ir  h a iry  covering fro m  ex
posure to heat. T h is appears the  m ore probable, as  th e  ele
phants in  In d ia  which live on elevated and  cool d is tric ts  are 
more hairy th a n  those on the  lowlands. M ay we th e n  in fer 
th a t m an became divested of h a ir  from  hav ing  aborig inally  
inhabited some tropical land?  T h a t the  h a ir  is chiefly re ta ined  
in the male sex on the  chest and face, and  in  bo th  sexes a t  the  
junction  of all fo u r lim bs w ith  the  tru n k , favors th is  in fe r
ence—  on th e  assum ption th a t  the  h a ir  was lo st before m an 
became e rec t; fo r the  parts which now re ta in  m ost h a ir  would 
then  have been m ost protected from  th e  h ea t of th e  sun . T he 
crown of the  head, however, offers a  curious exception, fo r 
a t  all tim es i t  m ust have been one of the  m ost exposed p arts , 
yet i t  is thickly clothed w ith  h a ir. T he fac t, however, th a t 
the  other members o f the order P rim ates, to  w hich m an  belongs, 
although inhabiting  various h o t regions, are well clo thed w ith  
hair, generally th ickest on the  upper surface,27 is opposed to  the  
supposition th a t m an became naked th rough  th e  ac tion  o f the 
sun. M r. B elt believes28 th a t w ith in  the  tropics i t  is  a n  ad
vantage to  m an  to be destitute o f h a ir, as he is  th u s  enabled 
to  free him self of the  m ultitude of ticks (aca ri)  and  o ther 
parasites, w ith which he is often infested, an d  w hich  som etim es 
cause ulceration. B u t w hether th is  evil is  of sufficient m agni-

^ I s id o r e  Geoffroy S t . -H ila ire  rem ark s  ( “ H is t .  N a t .  G £n6ra le ,”  tom. 
ii. 1859, pp. 215-217) on  the  head of m an  being covered w i th  long h a i r ; 
also on the  upper  surfaces  o f  monkeys a n d  o f  o th e r  m a m m a ls  be ing  m ore  
thickly clothed th a n  th e  lower surfaces. T h is  h a s  likew ise been observed 
by various au thors .  P ro f .  P . G ervais  ( “ H is t .  N a t .  des  M am m ifS res ,”  
tom. i. 1854, p. 2 8 ) ,  however, s ta te s  t h a t  in th e  G o r i l la  th e  h a i r  is 
th inne r  on the  back, w here  i t  is p a r t ly  rubbed off, t h a n  on  th e  lower 
surface.

23 T he  “  N a tu ra l i s t  in  N icaragua ,”  p. 209. A s  som e co n firm atio n  of 
M r. B e l t ’s  view, I  m ay quote  the following passage  from  S i r  W .  D en ison  
( “  Varieties of Vice-Regal L ife ,” vol. i. p. 440)  : “  I t  is sa id  to  be a 

p rac t ice  w ith  the  A u stra l ians ,  when th e  verm in  g e t  troub lesom e, to  s inge 
themselves.”
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tu d e  to  have led to  the  denudation of h is body th ro u g h  n a tu ra l 
selection, m ay be doubted, since none of the  m any quadrupeds 
in h ab itin g  the trop ics have, as fa r  as I  know, acquired any 
specialized m eans of relief. T he view w hich seems to  me the  
m ost probable is th a t  m an, or ra th e r  p rim arily  w om an, became 
divested of flair fo r ornam ental purposes, as we shall see under 
Sexual S election ; and , according to  th is  belief, i t  is n o t su r
p ris in g  th a t  m an  should differ so greatly  in  hairiness from  all 
o ther P rim ates, fo r  characters, gained th rough  sexual selection, 
o ften  differ to  a n  ex traord inary  degree in  closely re la ted  form s.

A ccording to  a  popular im pression, the  absence o f a  ta i l  is 
em inently  distinctive of m a n ; b u t as those apes w hich come 
nearest to  h im  are  destitu te  o f th is  organ, its  disappearance 
does n o t re la te  exclusively to m an. T he ta il often  differs re 
m arkably  in  leng th  w ith in  the  sam e g en u s: th u s  in  some species 
of M acacus i t  is longer th a n  the  whole body, and  is  form ed of 
tw enty-four v e r te b ra ; in  others i t  consists o f a scarcely visible 
stum p, con tain ing  only th ree  o r fo u r verteb ra . I n  some kinds 
o f baboons there  a re  twenty-five, w hilst in  th e  m and rill there  
are te n  very sm all s tu n ted  caudal verteb ra , or, according to  
Cuvier, som etim es only five. T he ta il, w hether i t  be long or 
sho rt, alm ost always tapers tow ards th e  e n d ; and  th is , I  p re
sum e, resu lts  fro m  th e  a trophy  of th e  te rm in a l muscles, together 
w ith  th e ir  arteries and  nerves, th ro u g h  disuse, lead ing  to  the  
a trophy  of the  te rm in a l bones. B u t no  explanation can a t  
p resen t be given of the  g rea t d iversity  w hich o ften  occurs in  
its  leng th . H ere , however, we a re  m ore specially concerned 
w ith  th e  com plete ex ternal disappearance of th e  ta il. Professor 
B roca has recently  shown th a t  th e  ta i l  in  all quadrupeds con
sists of two portions, generally separated  ab rup tly  from  each 
o th e r ; the  basal p o rtio n  consists o f verteb ra , m ore or less p e r
fectly  channeled and  fu rn ished  w ith  apophyses like ordinary 
v e r te b ra ; whereas those o f the  te rm in a l po rtion  a re  no t chan
neled, a re  alm ost smooth, and scarcely resem ble tru e  vertebra. 
A ta il, though  n o t externally  visible, is  really  p resen t in  m an 
and  the  anthropom orphous apes, an d  is constructed on exactly 
the  sam e p a tte rn  in  both. I n  the  te rm in a l po rtion  the  vertebra , 
constitu ting  the  os coccyx are qu ite  rud im en tary , being m uch 
reduced in  size and  num ber. I n  th e  basal portion, the  vertebra 
are likewise few, are un ited  firm ly together, and are arrested
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in  development; but they have been rendered  m uch broader 
and flatter than  the corresponding vertebras in  the  ta ils  of 
other anim als; they constitute w hat B roca calls th e  accessory 
sacral vertebras. These are of functional im portance  by sup
porting certain in ternal parts and in  o ther w ay s; an d  the ir 
modification is directly connected w ith  th e  erect o r sem i-erect 
attitude of m an and the anthropom orphous apes. T h is  con
clusion is the more trustw orthy , as B roca fo rm erly  held a d if
ferent view, which he has now abandoned. T h e  m odification, 
therefore, of the  basal caudal vertebras in  m an  and  the  higher 
apes may have been effected, directly or ind irec tly , th rough 
natural selection.

B ut w hat are we to say about the  ru d im en ta ry  and  variable 
vertebra of the term inal portion of th e  ta il ,  fo rm in g  th e  os 
coccyx? A notion w hich has often been, an d  w ill n o  doubt 
again be ridiculed, nam ely, th a t  fric tio n  has had  some
th ing  to do w ith  the  disappearance of the  ex te rn a l po rtio n  of 
the ta il, is no t so ridiculous as i t  a t  first appears. D r. A nder
son states th a t  the extrem ely short ta il of Macacus brunneus 
is  form ed of eleven vertebra, including the  im bedded basal ones. 
The extrem ity is tendinous and contains no v e r te b ra ;  th is  is 
succeeded by five rudim entary  ones, so m in u te  th a t  together 
they are only one line and a h a lf in  length , an d  these  a re  per
m anently bent to  one side in  the shape o f a  hook. T h e  free 
p a r t of the ta il, only a  little  above an  inch  in  len g th , includes 
only four more small vertebra. This sho rt ta i l  is carried  e re c t; 
b u t about a quarter of its  to ta l leng th  is  doubled on  to  itself 
to  the le f t ;  and th is  term inal p art, w hich includes th e  hook
like portion, serves “  to  fill up  the interspace betw een th e  upper 
divergent portion of the callosities” ; so th a t  th e  an im al sits 
on it, and thus renders i t  rough and callous. D r. A nderson 
thus sums up his observations: “ These fac ts  seem  to  m e to 
have only one explanation; th is  ta il, from  its  sh o rt size, is  in 
the  monkey’s way when i t  sits down, and  frequen tly  becomes 
placed under the anim al while i t  is in  th is  a t t i tu d e ;  and  from  
the circumstance th a t  i t  does no t extend beyond th e  extrem ity  
of the ischial tuberosities, i t  seems as if  the  ta il orig inally  had 
been bent round by the  w ill of the anim al, in to  the  in terspace 
between the callosities, to  escape being pressed betw een them  
and the  ground, and th a t in  tim e the  cu rvatu re  became per-
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m anen t, fittin g  in  of itself when the  organ hapens to  be sat 
upon .”  U n d er these circum stances i t  is n o t su rp rising  th a t 
the  surface of the ta il should have been roughened an d  ren 
dered callous, and  D r. M urie, who carefully  observed th is  species 
in  the Zoological Gardens, as well as th ree  o ther closely allied 
form s w ith  sligh tly  longer ta ils , says th a t when the  an im al sits 
down, the  ta i l  “ is necessarily th ru s t  to one side of the  b u ttocks; 
and w hether long  o r short its  roo t is consequently liable to  be 
rubbed or chafed.”  As we now have evidence th a t  m utila tions 
occasionally produce an inherited  effect,29 i t  is n o t very im prob
able th a t  in  short-tailed  monkeys, the  p ro jecting  p a r t  of the 
ta il ,  being  functionally  useless, should a f te r  m any generations 
have become rud im entary  and distorted , from  being  continually  
rubbed and  chafed. We see the  p ro jecting  p a r t  in  th is  condition 
in  the  Macacus brunneus, and  absolutely aborted in  th e  M . 
ecaudatus and  in  several of the  h igher apes. F ina lly , then , as fa r  
as we can  judge, the  ta i l  has disappeared in  m an and the  an
thropom orphous apes, owing to  the  te rm inal portion having 
been in ju red  by fric tio n  du rin g  a  long lapse of tim e ; the  basal 
and  em bedded po rtion  having been reduced and  modified, so as 
to  become suitable to  the  erect or sem i-erect position.

I  have now endeavored to  show th a t  some of the  m ost d istinc
tiv e  charac ters of m an have in  all probability  been acquired, 
e ith e r d irectly , o r m ore commonly indirectly , th rough natu ra l 
selection. W e should bear in  m ind  th a t  m odifications in  s truc tu re  
or constitu tion  which do n o t serve to  adap t an  organism  to  its 
hab its of life, to  the  food w hich i t  consumes, or passively to the 
su rro u n d in g  conditions, cannot have been th u s acquired. We 
m u st n o t, however, be too confident in  deciding w hat modifica
tions a re  of service to each b e in g : we should rem em ber how little  
we know about the  use of m any p arts , or w hat changes in  the 
blood or tissues m ay serve to  fit an  organism  fo r a new clim ate 
or new k inds of food. N o r m u st we forget the  p rincip le  of cor
re la tion , by  which, as Isidore Geoffroy has shown in  the case of

201 a l lu d e  to  D r .  B ro w n -S 6 q u a rd ’s  observa tions  on  th e  t ra n sm it te d  
effect o f  a n  o p e ra t io n  caus ing  epilepsy in  guinea-pigs, an d  likewise more 
recen t ly  o n  th e  analogous effects of c u t t in g  the  sy m p a th e t ic  nerve  in  the  
neck . I  sha ll  h e re a f te r  have  occasion to  r e fe r  to  M r. S a lv in ’s in te res t ing  
case  o f  th e  a p p a re n t ly  inherited  effects of m ot-m ots b i t in g  off th e  b a rb s  
o f  th e i r  o w n  ta il- fea thers .  See  a lso  on th e  genera l  sub jec t  “ V a r ia t io n  
of A n im a ls  a n d  P l a n t s  u n d e r  D om estica t ion ,” vol. ii. pp . 22-24.

http://rcin.org.pl



60 TH E D ESCENT O F MAN

man, many strange deviations of s tru c tu re  a re  tie d  together. 
Independently of correlation, a  change in  one p a r t  o ften  leads, 
through the increased or decreased use o f o ther p a rts , to  other 
changes of a quite unexpected n a tu re . I t  is also w ell to  reflect 
on such facts, as the wonderful grow th  of galls on p la n ts  caused 
by the poison of an insect, and on the  rem arkab le  changes of 
color in  the plumage of parro ts w hen fed  o n  ce rta in  fishes, or 
inoculated with the poison of to a d s ; fo r we can th u s  see th a t  the 
fluids of the system, i f  altered  fo r some special purpose, m igh t 
induce other changes. We should especially b ea r in  m in d  th a t 
modifications acquired and continually  used d u rin g  past ages for 
some useful purpose, would probably become firm ly  fixed, and 
m ight be long inherited.

Thus a  large yet undefined extension m ay safely  be given 
to the direct and indirect results of n a tu ra l se lec tio n ; b u t  I  now 
adm it, a fter reading the essay by N ageli on p lan ts , an d  the 
remarks by various authors w ith  respect to  an im als, m ore espe
cially those recently m ade by P rofessor B roca, th a t  in  th e  earlier 
editions of my “  O rigin of Species ”  I  perhaps a ttr ib u te d  too 
much to  the action of n a tu ra l selection o r th e  su rv ival o f the 
fittest. I  have altered the  fifth  ed ition  o f th e  “  O rig in  ”  so as to 
confine my rem arks to  adaptive changes o f s tru c tu re ;  b u t  I  am 
convinced, from  the lig h t gained d u rin g  even th e  la s t few 
years, th a t very m any structures w hich now ap p ear to  us use
less, will hereafter be proved to  be usefu l, and  w ill therefore 
come w ithin the range of n a tu ra l selection. N evertheless, I  did 
no t formerly consider sufficiently th e  existence of structures, 
which, as fa r  as we can a t  p resen t judge, a re  n e ith e r  "beneficial 
nor in jurious; and th is  I  believe to  be one of th e  g rea te s t over
sights as yet detected in  my work. I  m ay be p e rm itted  to  say, 
as some excuse, th a t I  had two d is tin c t objects in  v iew ; firstly, 
to show th a t species had n o t been separately  created , an d  second
ly, th a t na tu ra l selection had  been th e  ch ief ag en t of change, 
though largely aided by the  inherited  effects of h ab it, and 
slightly by the direct action of the  su rro u n d in g  conditions. I  
was not, however, able to annul the influence of m y fo rm er be
lief, then alm ost universal, th a t  each species h a d  been purposely 
created; and th is led to my tac it assum ption th a t  every deta il of 
structure, excepting rudim ents, was o f some special, though  u n 
recognized, service. Any one with th is assum ption  in  h is m ind
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would n a tu ra lly  extend too fa r  the  action of n a tu ra l selection, 
e ither d u rin g  past o r  present tim es. Some of those who adm it 
th e  p rincip le  of evolution, b u t re jec t n a tu ra l selection, seem to 
forget, w hen critic ising  my book, th a t  I  had the  above two 
objects in  v iew ; hence if  I  have erred  in  giving to  n a tu ra l selec
tio n  g rea t power, which I  am very fa r  from  ad m ittin g , o r in  
having  exaggerated its  power, w hich is in  itself probable, I  have 
a t  least, as I  hope, done good service in  aid ing  to  overthrow  the 
dogm a of separate creations.

I t  is, as I  can now see, probable th a t  a ll organic beings, in 
clud ing  m an, possess peculiarities of structure, w hich neither are 
now, no r were form erly  of any service to  them , and  which, there
fore, are of no physiological im portance. We know n o t w hat p ro 
duces th e  num berless slight differences between the  individuals 
of each species, fo r reversion only carries the  problem  a few 
steps backw ards, b u t each peculiarity  m ust have had  its  efficient 
cause. I f  these causes, w hatever they  m ay be, were to  act more 
un ifo rm ly  and energetically d u rin g  a lengthened period (and 
aga in st th is  no reason can be assigned), the  resu lt would prob
ably be n o t a  m ere sligh t ind iv idual difference, b u t a  well-marked 
and  constan t m odification, though  one of no physiological im 
portance. Changed structures, w hich are in  no way beneficial, 
cannot be kep t un ifo rm  th rough  n a tu ra l selection, though  the 
in ju rio u s  w ill be th u s elim inated. U n ifo rm ity  of character 
would, however, na tu ra lly  follow from  the  assumed un iform ity  
of th e  exciting  causes, and likewise from  the  free  in tercrossing 
of m any  individuals. D uring  successive periods, the  same organ
ism  m ig h t in  th is  m anner acquire successive modifications, 
w hich w ould be tran sm itted  in  a  nearly  un ifo rm  state as long 
as the  exciting  causes rem ained the  same and there  was free 
in tercrossing . W ith  respect to  the  exciting causes we can only 
say, as w hen speaking of so-called spontaneous variations, th a t 
they re la te  m uch m ore closely to  the  constitu tion  of the  varying 
organism , th a n  to  the  n a tu re  of th e  conditions to  w hich i t  has 
been subjected.

Conclusion.—  I n  th is  chapter we have seen th a t  as m an  a t  the 
p resen t day is liable, like every other anim al, to  m ultifo rm  
ind iv idual differences or sligh t variations, so no doubt were the 
early  progenitors of m a n ; the variations being form erly  induced
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by the same general causes, and governed by the  sam e general 
and complex laws as a t present. As all an im als ten d  to  m ultip ly  
beyond their means of subsistence, so i t  m u st have been w ith  the 
progenitors of m a n ; and th is  would inevitably  lead  to  a  struggle 
for existence and to n a tu ra l selection. T he la t te r  process would 
be greatly aided by the inherited  effects of the  increased use 
of parts, and these two processes would incessantly  reac t on  each 
other. I t  appears, also, as we shall h e rea fte r see, th a t  various 
unim portant characters have been acquired by m an  th rough  
sexual selection. A n unexplained residuum  o f change m u st be 
left to the assumed uniform  action of those unknow n agencies, 
which occasionally induce strongly m arked and  a b ru p t devia
tions of structure in  our domestic productions.

Judg ing  from  the habits of savages and of the  g rea te r n um 
ber of the Q uadrum ana, prim eval m en, and even th e ir  ape-like 
progenitors, probably lived in  society. W ith  s tr ic tly  social an i
mals, n a tu ra l selection sometimes acts on  the  ind iv idual, th rough  
the preservation of variations which are beneficial to  the  com
munity. A com m unity which includes a  large n u m b er of well- 
endowed individuals increases in  num ber, and is v ictorious over 
other less favored ones; even although each separa te  m em ber 
gains no advantage over the others of the  sam e com m unity . As
sociated insects have thus acquired m any rem arkable structu res, 
which are of little  or no service to the  ind iv idual, such as the 
pollen-collecting apparatus, or the sting  of th e  worker-bee, or 
the great jaws of soldier-ants. W ith the h igher social anim als, 
I  am not aware th a t  any structure has been m odified solely fo r 
the good of the community, though some are of secondary serv
ice to it. F or instance, the horns of ru m in an ts  and  the  g rea t 
canine teeth of baboons appear to have been acquired  by the 
males as weapons for sexual strife, bu t they a re  used in  defense 
of the herd or troop. In  regard to certa in  m en tal pow ers the 
case, as we shall see in the fifth chapter, is w holly d iffe ren t; for 
these faculties have been chiefly, or even exclusively, gained fo r 
the benefit of the communit}-, and the indiv iduals thereo f have 
a t the same tim e gained an advantage indirectly .

I t  has often been objected to such views as the foregoing, th a t 
m an is one of the m ost helpless and defenseless creatu res in the 
w orld; and th a t during  his early and less well-developed condi
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tio n , he w ould have been still m ore helpless. T he Duke of 
A rgyll, fo r  instance, insists th a t  “  the  hum an fram e has diverged 
fro m  the  s tru c tu re  of brutes, in  the  d irection  of g rea te r physical 
helplessness and  weakness. T h a t is to  say, i t  is a  divergence 
w hich of a ll others i t  is m ost impossible to ascribe to  m ere n a t
u ra l selection.”  H e  adduces the  naked and  unpro tected  sta te  of 
th e  body, the  absence of g rea t teeth  or claws fo r defense, the 
sm all s treng th  and  speed of m an, and  h is sligh t power of discov
erin g  food or of avoiding danger by smell. T o  these deficiencies 
there  m ig h t be added one still m ore serious, nam ely, th a t  he 
cannot clim b quickly, and so escape from  enemies. T he loss of 
h a ir  would n o t have been a g rea t injur} ' to  the  inh ab itan ts  of a 
w arm  country. F o r we know th a t  the  unclothed Fuegians can 
ex ist under a w retched clim ate. W hen we com pare the  defense
less sta te  of m an  w ith  th a t  of apes, we m ust rem em ber th a t the 
g rea t canine tee th  w ith  w hich the  la tte r  are provided, are 
possessed in  th e ir  fu ll developm ent by the males alone, and are 
chiefly used by them  fo r figh ting  w ith  th e ir  r iv a ls ; yet the 
fem ales, which are n o t th u s provided, m anage to  survive.

I n  regard  to bodily size or streng th , we do n o t know w hether 
m an  is descended from  some sm all species, like the  chimpanzee, 
or from  one as pow erful as the  g o rilla ; and, therefore, we can
n o t say w hether m an  has become la rg er and  stronger, or smaller 
and  weaker, th a n  his ancestors. We should, however, bear in 
m in d  th a t  an  an im al possessing g rea t size, s treng th , an d  ferocity, 
an d  w hich, like th e  gorilla , could defend itse lf fro m  all enemies, 
would n o t perhaps have become social: and th is  would m ost 
effectually have checked the  acquirem ent of the  h igher m ental 
qualities, such as sym pathy and  the  love of h is fellows. H ence 
i t  m ig h t have been an  im m ense advantage to  m an  to  have sprung 
from  some com paratively weak creature.

T he sm all s tren g th  and speed of m an, his w an t of n a tu ra l 
weapons, etc., a re  m ore th an  counterbalanced, firstly , by his in 
tellectual powers, th rough w hich he has form ed fo r him self 
weapons, tools, etc., though  still rem ain ing  in  a barbarous state, 
and , secondly, by his social qualities which lead him  to  give 
and  receive aid  from  his fellow-men. H o country  in  the  world 
abounds in  a g rea ter degree w ith  dangerous beasts th an  Southern 
A fric a ; no country presents m ore fearfu l physical hardships 
th an  the A rctic reg ions; yet one o f the puniest of races, th a t of
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th e  Bushmen, m aintains itself in  S ou thern  A frica , as do the 
dwarfed Esquim aux in  the A rctic regions.' T he ancestors of m an 
were, no doubt, inferior in  intellect, and probably in  social dis
position, to  the lowest existing savages; b u t i t  is  qu ite  conceiv
able th a t they m ight have existed, o r even flourished, i f  they  had 
advanced in  intellect, whilst gradually  losing th e ir  b ru te-like 
powers, such as th a t of clim bing trees, etc. B u t these ancestors 
would n o t have been exposed to any special danger, even if  fa r  
more helpless and defenseless th a n  any existing  savages, had 
they inhabited some warm  continent or large island , such as 
A ustralia, New Guinea, or Borneo, w hich is now th e  hom e of 
the orang. And natu ra l selection arising  from  the  com petition 
of tribe w ith tribe, in some such large area as one of these, to 
gether w ith  the inherited effects of habit, would, under favorable 
conditions, have sufficed to  raise m an to  his p resen t h igh  posi
tion  in  the  organic scale.

C H A P T E R  I I I .

COMPARISON OF T H E  MENTAL POWERS OF M AN AND T H E  LOWER
ANIMALS.

T h e  difference in  m enta l power between the  h ighest  ap e  a n d  th e  lowest 
savage, immense —  C e r ta in  instinc ts  in  common —  T h e  em otions —  
Curiosity  —  Im ita t io n  —  A tten t ion  —  M em ory —  Im a g in a t io n  —  R e a 
s o n —  Progressive Im provem ent —  Tools and  w eapons used by  a n i 
m als —  A bstrac tion , self-consciousness —  L a n g u a g e  —  Sense  of B e a u ty  
—  Belief in  God, sp ir i tu a l  agencies, superstitions.

We  have seen in  the la s t two chapters th a t  m an  bears in  h is 
bodily structure clear traces of his descent from  some lower 
fo rm ; b u t i t  m ay be urged th a t, as m an differs so greatly  in  his 
m ental power from  all other animals, there m ust be some erro r 
in  th is  conclusion. N o doubt the difference in  th is  respect is 
enormous, even i f  we compare the m ind  of one of th e  lowest 
savages, who has no words to  express any num ber h igher th a n  
four, and who uses hardly  any abstract te rm s fo r com mon ob
jects or for the affections, w ith  th a t of the  m ost h igh ly  organized 
ape. The difference would, no doubt, still rem ain  im m ense, even
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if  one of the  h igher apes had  been im proved, or civilized as much 
as a dog has been in  com parison w ith  its  paren t-fo rm , the  wolf 
o r  jackal. T he Fuegians ran k  am ongst the  lowest barbarians; 
b u t I  was continually  struck  w ith  surprise  how closely the  th ree 
natives on board H . M . S. “  Beagle,”  who had  lived some years 
in  E ng land , an d  could ta lk  a little  E nglish , resem bled us in  dis
position and  in  m ost of our m en ta l faculties. I f  no  organic 
being  excepting m an  had  possessed any m ental power, or i f  his 
powers had  been of a  wholly d ifferent n a tu re  from  those of the  
low er anim als, th en  we should never have been able to  convince 
ourselves th a t  ou r h igh  facu lties h ad  been gradually  developed. 
B u t i t  can be shown th a t  there is no fundam en ta l difference of 
th is  k ind . We m ust also ad m it th a t  there  is a m uch wider 
in terval in  m ental power betw een one of the  lowest fishes, as a 
lam prey or lancelet, and  one of th e  h igher apes, th a n  between 
an  ape and  m a n ; ye t th is  in te rva l is filled up  by numberless 
gradations.

N or is the  difference s lig h t in  m oral disposition between a 
barbarian , such as th e  m an  described by the old navigator 
Byron, who dashed h is ch ild  on  th e  rocks fo r dropping a basket 
o f sea-urchins, and a  H ow ard  o r C larkson ; and  in  intellect, 
between a  savage who uses h a rd ly  any abstract term s, and  a  New
ton  or Shakespeare. D ifferences of th is  k ind  between the high
est m en of the h ighest races an d  the  lowest savages, a re  connected 
b}' the  finest gradations. T herefore  i t  is possible th a t  they  m igh t 
pass and be developed in to  each other.

M y object in  th is  chap ter is to  show th a t  there is no funda
m ental difference between m an  and  th e  higher m am m als in  th e ir 
m ental faculties. E ach  division of the  subject m ig h t have 
been extended in to  a  separate  essay, b u t  m ust here be trea ted  
briefly. As no  classification of th e  m ental powers has been 
universally  accepted, I  shall a rrange  m y rem arks in  the  order 
m ost convenient fo r m y p u rp o s e ; 'a n d  w ill select those facts 
w hich have struck  m e m ost, w ith  th e  hope th a t they  m ay produce 
some effect o n  the  reader.

W ith  respect to  anim als very low in  the  scale, I  shall give 
some add itiona l fac ts  u n d er Sexual Selection, showing th a t th e ir 
m en ta l powers are m uch h igher th a n  m ig h t have been expected. 
T he variab ility  of th e  facu lties in  th e  individuals of the  same 
species is an im p o rtan t p o in t fo r us, and some few illustrations
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will here be given. B u t i t  would be superfluous to  en ter in to  
many details on th is  head, fo r I  have found on frequen t inquiry , 
th a t i t  is the unanimous opinion of all those who have long a t
tended to animals of many kinds, includ ing  b irds, th a t  the  in 
dividuals differ greatly in  every m ental characteristic. I n  w hat 
m anner the m ental powers were first developed in  th e  lowest 
organisms, is as hopeless an  inquiry  as how life itse lf f irs t o rig 
inated. These are problems fo r the  d is tan t fu tu re , i f  they  are 
ever to be solved by m an.

As m an possesses the sam e senses as the  lower anim als, his 
fundam ental in tu itions m ust be the  same. M an has also some 
few instincts in  common, as th a t  of self-preservation, sexual 
love, the love of the m other fo r h e r new-born offspring, th e  de
sire possessed by the  la tte r  to suck, and  so fo rth . B u t m an, 
perhaps, has somewhat fewer instincts th a n  those possessed by 
the anim als which come nex t to h im  in  th e  series. T h e  orang 
in  the E astern  islands, and the  chimpanzee in  A frica , bu ild  
platform s on which they sleep; and, as both species follow  the 
same habit, i t  m igh t be argued th a t  th is  was due to  in s tin c t, 
bu t we cannot feel sure th a t i t  is n o t the  resu lt of bo th  an im als 
having sim ilar wants, and possessing sim ilar powers of reason
ing. These apes, as we m ay assume, avoid the m any poisonous 
fru its  of the tropics, and  m an has no such know ledge: b u t as our 
domestic anim als, when taken  to  foreign lands, and  w hen first 
tu rned  out in  the  spring, often  ea t poisonous herbs, w hich they  
afterw ards avoid, we cannot feel sure th a t  the  apes do n o t learn  
from  th e ir own experience or from  th a t  of th e ir  paren ts  w hat 
fru its  to  select. I t  is, however, certa in , as we shall presently  
see, th a t  apes have an instinctive dread of serpents, and  probably 
of other dangerous anim als.

T he fewness and the com parative sim plic ity  of th e  in stin c ts  
in  the h igher anim als are rem arkable in  co n tras t w ith  those of 
the lower anim als. Cuvier m ain tained  th a t  in s tin c t an d  in te lli
gence stand  in  an inverse ra tio  to  each o th e r ; and  some have 
thought th a t  the  in tellectual faculties of th e  h ig h e r an im als have 
been gradually  developed from  th e ir  in stin c ts . B u t P ouchet, in  
an in teresting  essay, has shewn th a t  no  such inverse ra tio  really  
exists. Those insects which possess th e  m ost w onderfu l in stin c ts  
are certain ly  the m ost in telligent. I n  the  vertebrate series, the  
least in te lligen t members, nam ely fishes an d  am phibians, do n o t
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possess complex in s tin c ts ; and  am ongst m am m als the  anim al 
m ost rem arkable fo r its  instincts, nam ely the  beaver, is highly 
in te lligen t, as w ill be adm itted  by every one who has read  M r. 
M organ’s excellent work.

A lthough the first daw nings of intelligence, according to  M r. 
H erb ert Spencer, have been developed th ro u g h  the  m ultip lica
tio n  and co-ordination of reflex actions, and  although  m any of 
th e  sim pler instincts g raduate  in to  reflex actions, and can hardly  
be distinguished from  them , as in  the case of )roung  anim als 
sucking, yet the m ore complex in stinc ts  seem to  have originated 
independently  of intelligence. I  am , however, very fa r  from  
w ishing to  deny th a t instinctive actions m ay lose th e ir  fixed and 
u n tau g h t character, and  be replaced by others perform ed by the 
aid  of the  free will. O n the o ther hand , some in te lligen t actions, 
a f te r  being perform ed du rin g  several generations, become con
verted in to  in stinc ts  and  are inherited , as when birds on oceanic 
islands learn  to avoid m an. These actions m ay th en  be said to 
be degraded in  character, fo r  they  are no longer perform ed 
th rough  reason or from  experience. B u t the  g rea ter num ber of 
th e  m ore complex in stinc ts  appear to have been gained in  a 
wholly different m anner, th rough  the  n a tu ra l selection of varia
tions of sim pler instinctive actions. Such variations appear to 
arise from  the  same unknow n causes ac ting  on the  cerebral or
ganization , w hich induce sligh t variations or ind iv idual differ
ences in  o ther p a rts  of the body; and  these variations, owing to 
ou r ignorance, are often  said to arise spontaneously. We can, 
I  th ink , come to  no o ther conclusion w ith  respect to the  origin 
of the  m ore complex instincts, w hen we reflect on the  m arvel- 

.ous instincts of sterile w orker-ants and bees, which leave no 
offspring to in h erit th e  effects of experience and of modified 
habits.

A lthough, as we learn  from  the  above-mentioned insects and 
the  beaver, a high degree of intelligence is certain ly  compatible 
w ith  complex instincts, and  although actions, a t  first lea rn t vol
u n ta rily  can soon th rough  h ab it be perform ed w ith  the  quick
ness and certa in ty  of a  reflex action, ye t i t  is no t im probable tha t 
there is a certain  am ount of in terference between the  develop
m ent of free intelligence and of in stinc t,—  which la tte r  implies 
some inherited  m odification of the  b rain . L ittle  is known about 
the functions of the b rain , but we can perceive th a t as the in te l
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lectual powers become highly developed, the various p a rts  of the 
b rain  m ust be connected by very in trica te  channels of the  freest 
intercom m unication; and as a consequence each separate p a r t 
would perhaps tend to be less well fitted to  answ er to  p a rticu la r 
sensations or associations in  a  definite and inherited  —  th a t  is 
instinctive —  manner. There seems even to exist some re la tion  
between a  low degree of intelligence and a strong  tendency to  the 
form ation of fixed, though n o t inherited  h a b its ; fo r as a saga
cious physician rem arked to  me, persons who are sligh tly  im 
becile tend to  act in  everything by routine or h ab it ; and  they 
are rendered much happ ier if  th is  is encouraged.

I  have thought th is  digression w orth giving, because we m ay 
easily underrate the m ental powers of the  h igher anim als, and 
especially of m an, when we compare th e ir actions founded on 
the memory of past events, on foresight, reason, and  im agina
tion, w ith exactly sim ilar actions instinctively perform ed by the 
lower an im als; in  th is  la tte r  case the  capacity of perfo rm ing  
such actions has been gained, step by step, th rough  the  variab il
ity  of the m ental organs and  n a tu ra l selection, w ith o u t any con
scious intelligence on the p a rt of the anim al du rin g  each suc
cessive generation. No doubt, as M r. W allace has argued, m uch 
of the in telligent work done by m an is due to  im ita tio n  and  no t 
to reason; b u t there is th is  g reat difference between h is  actions 
and m any of those perform ed by the lower anim als, nam ely, 
th a t m an cannot, on his first tr ia l, make, fo r instance, a  stone 
hatchet or a canoe, through his power of im ita tion . H e  has to 
learn his work by p rac tice ; a beaver, on the  o ther han d , can m ake 
its dam or canal, and a  b ird  its  nest, as well, or nearly  as well, 
and a spider its  w onderful web, quite as well, th e  firs t tim e  i t  

‘ tries as when old and experienced.
To re tu rn  to  our im m ediate subject; the  lower an im als, like 

m an, m anifestly feel pleasure and pain, happiness and  m isery. 
H appiness is never better exhibited th an  by young anim als, such 
as puppies, k ittens, lambs, etc., when p lay ing  together, like our 
own children. Even insects play together, as has been described 
by th a t excellent observer, P . H uber, who saw an ts  chasing and 
pretending to bite each other, like so m any puppies.

The fac t th a t the lower anim als are excited by the  same 
emotions as ourselves is so well established, th a t  i t  w ill n o t 
be necessary to weary the reader by m any details. T e rro r  acts
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in  the  same m anner on them  as on us, causing th e  muscles to 
trem ble, the  heart to palp ita te , the  sphincters to  be relaxed, 
an d  the  h a ir to  stand  on  end. Suspicion, the  offspring of 
fear, is em inently  characteristic of m ost w ild anim als. I t  is, 
I  th in k , impossible to read the account given by S ir  E . T ennent, 
o f the behavior of the  fem ale elephants, used as decoys, w ith
ou t ad m ittin g  th a t they  in ten tionally  practise deceit, and well 
know w hat they are about. Courage and tim id ity  a re  extrem ely 
variable qualities in  the individuals of the  same species, as is 
p la in ly  seen in  ou r dogs. Some dogs and horses are ill-tem 
pered, and easily tu rn  su lky ; others are good-tem pered; and 
these qualities are certa in ly  inherited . Every one knows how 
liable anim als are to  fu rious rage, and  how plainly  they show it. 
M any, and  probably tru e , anecdotes have been published on 
the  long-delayed an d  a r tfu l revenge of various anim als. The 
accurate Rengger, and  B re h m 1 state th a t  the  A m erican and 
A frican  m onkeys w hich they kept tam e, certain ly  revenged 
themselves. S ir  A ndrew  S m ith , a  zoologist whose scrupulous 
accuracy was known to  m any persons, to ld  m e the  following 
story of w hich he was h im self an  eye-witness; a t  the Cape of 
Good H ope an  officer had  often  plagued a certain  baboon, and 
the  an im al, seeing him  approaching  one Sunday fo r parade, 
poured w ater in to  a  hole and  hastily  m ade some th ick  mud, 
which he sk ilfu lly  dashed over th e  officer as he passed by, to 
the  am usem ent of m any bystanders. F o r long afterw ards the 
baboon rejoiced and  trium phed  whenever he saw his victim.

T h e  love of a  dog fo r his m aster is no torious; as an  old 
w rite r quain tly  says, “ A dog is the  only th in g  on th is  earth  
th a t  luvs you m ore th a n  he luvs him self.”

I n  the  agony of death  a dog has been known to  caress 
h is m aster, and every one has heard  of the  dog suffering 
under vivisection, who licked the  h an d  of the o p e ra to r; th is  m an, 
unless th e  operation was fu lly  justified  by an increase of our 
knowledge, o r unless he had  a  h ea rt of stone, m u st have felt 
rem orse to the  la s t hour of h is life.

As W hewell has well asked, “ who th a t  reads the  touching 
instances of m aternal affection, re la ted  so often  of the  women

1 All t h e  following s ta tem en ts ,  g iven on th e  a u th o r i ty  o f  these  two 
n a tu ra l i s t s ,  a re  tak en  from  R e n g g e r ’s “ N a tu rgesch .  d e r  S iiugeth iere  von 
P a r a g u a y ,”  s. 4 1 -5 7 ,  a n d  from B re h m ’s  “ T h ie r leben ,” B . i. s. 10-S7.
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of all nations, and of the fem ales of a ll anim als, can  doubt 
th a t the principle of action is the sam e in  the  tw o cases ? ” 
We see m aternal affection exhibited in  the  m ost tr if lin g  d e ta ils ; 
thus Rengger observed an A m erican m onkey (a  Cebus) care
fully  driving away the flies which plagued h e r in f a n t ;  and 
Duvaucel saw a H ylobates w ashing the  faces o f h e r young ones 
in  a stream. So intense is the  g rie f of fem ale m onkeys fo r 
the loss of th e ir young, th a t i t  invariably caused the death  of 
certain kinds kept under confinem ent by B rehm  in  N . A frica. 
Orphan monkeys were always adopted and  carefu lly  guarded  by 
the other monkeys, both males and fem ales. One fem ale baboon 
had so capacious a h ea rt th a t she no t only adopted  young 
monkeys of other species, b u t stole young dogs an d  cats, which 
she continually carried  about. H e r kindness, however, d id  no t 
go so fa r  as to share her food w ith  her adopted offspring, a t 
which Brehm  was surprised, as his m onkeys always divided 
everything quite fa irly  w ith  th e ir own young ones. A n  adopted  
k itten  scratched th is  affectionate baboon, who certa in ly  had  
a  fine intellect, fo r she was much astonished a t  being scratched, 
and im m ediately examined the  k itten ’s feet, and w ithou t m ore 
ado b it off the claws.2 I n  the Zoological G ardens, I  heard  
from  the keeper th a t an old baboon ( C . chacma) h ad  adopted 
a Rhesus m onkey; b u t when a young d rill and m an d rill were 
placed in  the cage, she seemed to  perceive th a t  these monkeys, 
though d istinct species, were her nearer relatives, fo r she a t  once 
rejected the Rhesus and adopted both of them . T h e  young 
Rhesus, as I  saw, was greatly discontented a t  being th u s re 
jected, and i t  would, like a  naughty child , annoy and  a ttack  
the young d rill and m andrill whenever i t  could do so w ith  
sa fe ty ; th is conduct exciting great ind ignation  in  the  old baboon. 
Monkeys will also, according to Brehm , defend th e ir  m aster 
when attacked by any one, as well as dogs to  whom they  are 
attached, from  the attacks of other dogs. B u t we here trench  
on the subjects of sym pathy and fidelity, to  w hich I  shall recur. 
Some of B rehm ’s monkeys took m uch deligh t in  teasing  a cer
ta in  old dog whom they disliked, as well as o ther anim als, 
in  various ingenious ways.

2 A  critic , w i th o u t  a n y  grounds, d ispu tes  th e  possib il i ty  of th i s  a c t  as 
described by Brehm, for th e  sake  of d iscred iting  m y  w ork . T h e re fo re  I 
tried, and  found th a t  I  could readily  seize w ith  my ow n tee th  th e  s h a rp  
little  c laws of a  k it ten  nearly  five weeks old.
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M ost of the more complex emotions are com mon to  the 
h igher anim als and ourselves. Every one has seen how jealous 
a  dog is of his m aster’s affection, if  lavished on any other crea
tu re ;  and I  have observed the same fac t w ith monkeys. T h is 
shows th a t anim als no t only love, b u t have desire to be loved. 
A nim als m anifestly  feel em ulation. They love approbation  or 
p ra ise ; and a dog carrying a basket fo r his m aster exhibits in  a 
h igh  degree self-complacency or pride. T here can, I  th in k , be 
no doubt th a t a dog feels shame, as d istinct from  fear, and 
som ething very like modesty when begging too o ften  fo r  food. 
A g rea t dog scorns the snarling  of a little  dog, and th is  m ay be 
called m agnanim ity . Several observers have stated  th a t  monkeys 
certa in ly  dislike being laughed a t ;  and  they sometimes invent 
im aginary offenses. I n  the  Zoological Gardens I  saw a  baboon 
who always go t in to  a fu rious rage when his keeper took ou t a 
le tte r  or book and read  i t  aloud to  h im ; and his rage was so 
violent th a t, as I  witnessed on one occasion, he b it h is own leg 
till  th e  blood flowed. Dogs show w hat m ay be fa ir ly  called a 
sense o f  hum or, as d istinct from  m ere p lay ; if  a  b i t  of stick 
or o ther such object be throw n to  one, he w ill o ften  carry  i t  
away fo r a  short d istance; and  then  squatting  down w ith  i t  on 
the  g round  close before him , w ill w ait u n til his m aster comes 
quite close to take i t  away. T he dog will then  seize i t  and  rush 
aw ay in  trium ph ,, repeating the  same m aneuver, an d  evidently 
enjoying the  practical joke.

W e w ill now tu rn  to the m ore in tellectual em otions and 
faculties, w hich are very im portan t, as form ing the  basis fo r 
the  developm ent of the  h igher m ental powers. A nim als m ani
festly  enjoy excitem ent, and suffer from  ennui, as m ay be seen 
w ith  dogs, and, according to Rengger, w ith  monkeys. A ll an i
m als feel Wonder, and  m any exhibit Curiosity. T hey some
tim es suffer from  th is la tte r  quality , as when the  h u n te r  plays 
an tics and  th u s a ttrac ts  th e m ; I  have witnessed th is  w ith  deer, 
an d  so i t  is w ith  the w ary chamois, and w ith  some k inds of 
w ild-ducks. B rehm  gives a curious account of the  instinctive 
dread , w hich his monkeys exhibited, fo r snakes; b u t th e ir 
curiosity  was so g rea t th a t  they could n o t desist from  occasion
ally sa tia tin g  th e ir  ho rro r in  a m ost hum an fashion, by lifting  
up the lid  of the  box in  which the  snakes were kept. I  was so 
m uch surprised  a t his account, th a t  I  took a stuffed and  coiled-up
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snake into  the monkey-house a t  the  Zoological Gardens, and  the  
excitem ent thus caused was one of the  m ost curious spectacles 
which I  ever beheld. Three species of Cercopithecus were the 
m ost alarm ed; they dashed about th e ir  cages, and u tte red  sharp  
signal cries of danger, which were understood by the o th e r m on
keys. A few young monkeys and one old A nubis baboon alone 
took no notice of the snake. I  then  placed the  stuffed specim en 
on the  ground in  one of the larger com partm ents. A fte r  a  tim e 
all the  monkeys collected round i t  in  a large circle, and  sta ring  
intently , presented a  m ost ludicrous appearance. T hey  became 
extremely nervous; so th a t when a  wooden ball, w ith  which 
they were fam iliar as a p layth ing, was accidentally  m oved in  
the straw , under w hich i t  was p artly  h idden , they  all in s tan tly  
started  away. These monkeys behaved very differently  when 
a  dead fish, a  mouse, a liv ing  tu rtle , and  o ther new 
objects weTe placed in  th e ir  cages; fo r though  a t  firs t f r ig h t
ened, they soon approached, handled and  exam ined them . 
I  then  placed a  live snake in  a  paper bag, w ith  th e  m outh  
loosely closed, in  one of the larger com partm ents. One 
of the monkeys im m ediately approached, cautiously opened the 
bag a  little , peeped in , and instantly  dashed away. T h en  I  
witnessed w hat B rehm  has described, fo r m onkey a f te r  m onkey, 
w ith head raised h igh  and tu rned  on one side, could n o t resist 
tak ing  a  m om entary peep into the u p rig h t bag, a t  the  dreadful 
object lying quietly a t  the bottom . I t  would alm ost appear as 
if  monkeys had some notion of zoological affinities, fo r  those 
kept by Brehm  exhibited a  strange, though m istaken, in stinctive  
dread of innocent lizards and frogs. A n orang, also, has been 
known to  be m uch alarm ed a t the  first sigh t of a  tu rtle .

The princip le of Imitation  is strong in  m an, and  especially, 
as I  have m yself observed, w ith savages. In  certa in  m orbid  
states of the  b rain  th is  tendency is exaggerated to  a n  ex trao r
dinary  degree: some hem iplegic patien ts and  others, a t  the  com 
m encem ent of inflam m atory softening of the  b ra in , uncon
sciously im itate every word which is u tte red , w hether in  th e ir  
own or in  a foreign language, and every gesture or action  which 
is  perform ed near them . Desor has rem arked th a t  no an im al 
voluntarily im itates an action perform ed by m an, u n til  in  the 
ascending scale we come to monkeys, which are well known 
to be ridiculous mockers. Anim als, however, som etim es im ita te
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each o ther’s actions: thus two species of wolves, which had been 
reared  by dogs, learned to  bark, as does sometimes the  jackal, 
b u t  w hether th is  can be called voluntary  im ita tion  is another 
question. B irds im ita te  the  songs of th e ir  paren ts, and  some
tim es of o ther b ird s ; and  parro ts are notorious im ita to rs of 
any sound w hich they often hear. D ureau de la  M alle gives 
an account of a  dog reared by a  cat, who le a rn t to  im ita te  the 
well-known action of a  ca t licking her paws, and th u s washing 
h er ears and  face; th is  was also witnessed by th e  celebrated 
n a tu ra lis t A udouin. I  have received several confirm atory ac
co u n ts ; in  one o f these, a  dog had n o t been suckled by a cat, 
b u t had  been b rough t up  w ith one, together w ith  k ittens, and 
had  th u s  acquired the  above hab it, w hich he ever afterw ards 
p ractised  du rin g  his life  of th irteen  j-ears. D ureau de la M alle’s 
dog likewise le a rn t from  the  k ittens to  play w ith  a ball by 
ro lling  i t  about w ith  his fore paws, and  springing on it. A 
correspondent assures m e th a t  a ca t in  h is house used to put 
h e r paws in to  ju g s of m ilk  hav ing  too narrow  a m outh fo r her 
head. A k itten  of th is  ca t soon learned the same trick , and 
p ractised  i t  ever afterw ards, whenever there  was an opportunity.

T he p aren ts  of m any anim als, tru s tin g  to the  princip le of 
im ita tio n  in  th e ir  young, and  m ore especially to th e ir instinctive 
o r inherited  tendencies, m ay be said  to  educate them . We see 
th is  w hen a  ca t b rings a  live mouse to  h e r k itten s ; and Dureau 
de la  M alle has given a  curious account ( in  the  paper above 
quoted) o f h is observations on hawks w hich tau g h t th e ir  young 
dex terity , as well as ju d g m en t of distances, by first dropping 
th ro u g h  th e  a ir  dead m ice and  sparrow s, which the young gen
era lly  fa iled  to  catch, and  th en  b ring ing  them  live b irds and 
le ttin g  them  loose.

H ard ly  any facu lty  is m ore im p o rtan t fo r the  intellectual 
progress of m an th a n  Attention .  A nim als clearly m anifest th is 
pow er, as when a  ca t w atches by a  hole and prepares to  spring 
on  its  prey. W ild  an im als som etim es become so absorbed when 
th u s  engaged, th a t  they  m ay be easily approached. M r. B a rt
le t t  has given m e a  curious proof how variable th is faculty 
is  in  monkeys. A m an who tra in s  m onkeys to  act in  plays, used 
to  purchase com mon k inds from  the  Zoological Society a t  the 
p rice  of five pounds fo r each ; b u t he offered to  give double 
th e  price, i f  he m igh t keep th ree  or fo u r of them  for a  few
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days, in  order to  select one. W hen asked how he could possibly 
learn so soon, whether a  particu la r m onkey would tu rn  ou t a 
good actor, he answered th a t i t  a ll depended on  th e ir  power 
of attention. I f  when he was ta lk in g  and  exp lain ing  any th ing  
to a monkey, its  a tten tion  was easily d istracted , as by a  fly on 
the wall or other trifling  object, th e  case was hopeless. I f  he 
tried  by punishm ent to m ake an  ina tten tive  m onkey ac t, it 
turned sulky. On the  o ther hand , a  m onkey w hich carefully  
attended to him  could always be trained .

I t  is almost superfluous to  sta te  th a t anim als have excellent 
Memories for persons and places. A baboon a t the  Cape of Good 
Hope, as I  have been inform ed by S ir  A ndrew  S m ith , recognized 
him w ith  joy a fte r an absence of n ine m onths. I  had  a  dog 
who was savage and averse to  all strangers, and  I  purposely 
tried  his m em ory a fte r an absence of five years and  two days. 
I  went near the  stable where he lived, and shouted to  h im  in  

. my old m an n er; he showed no joy, b u t in stan tly  followed me 
out walking, and obe}red me, exactly as i f  I  h ad  p a rted  w ith 
h im  only h a lf an  hour before. A tra in  of old associations, 
dorm ant during  five }'ears, had thus been instantaneously  
awakened in  his m ind. Even ants, as P . H u b er has clearly 
shown, recognized th e ir fellow-ants belonging to  the  sam e com
m unity after a separation of four m onths. A nim als can cer
tain ly  by some means judge of the in tervals of tim e between 
recurrent events.

The Imagination  is one of the  h ighest prerogatives of m an. 
By th is faculty  he unites form er images and ideas, independently  
of the will, and thus creates b rillian t and  novel results. A 
poet, as Je a n  P au l R ichter rem arks, “  who m u st reflect w hether 
he shall make a  character say 37es or no —  to the  devil w ith  him  ; 
he is only a  stup id  corpse.”  D ream ing gives us the best notion 
of th is pow er; as Je a n  P au l again says, “ T he dream  is an  in 
voluntary a rt of poetry.”  T he value of the products o f our 
im agination depends of course on the  num ber, accuracy, and 
clearness of our impressions, on our judgm ent and taste  in 
selecting or rejecting the  involuntary com binations, and  to a 
certain extent on our power of voluntarily com bining them . As 
dogs, cats, horses, and probably all the h igher anim als, even 
b ird s3 have vivid dreams, and th is is shown by th e ir  movements

3 Houzeau says t h a t  his parokeets  an d  canary-b irds  d r e a m t : “ F a c u l t6 s  
M entales,” tom. ii. p. 136.
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and  the sounds uttered, we m ust adm it th a t they possess some 
power o f im agination. There m ust be som ething special, which 
causes dogs to  howl in  the n igh t, and  especially d u rin g  moon
light, in  th a t rem arkable and melancholy m anner called baying. 
A ll dogs do no t do so ; and, according to  Houzeau, they  do not 
then  look a t  the moon, b u t a t some fixed point n ea r the  horizon. 
Houzeau th inks th a t  th e ir im aginations are disturbed by the 
vague outlines of the surrounding objects, and  conjure up 
before them  fan tastic  im ages: i f  th is  be so, th e ir feelings may 
alm ost be called superstitious.

Of all the faculties of the hum an m ind, i t  w ill, I  presum e, 
be adm itted  th a t Reason stands a t  the sum m it. Only a few 
persons now dispute th a t  anim als possess some power of reason
ing. A nim als m ay constantly  be seen to  pause, deliberate, and 
resolve. I t  is a  significant fact, th a t  the m ore the habits of any 
p a rticu la r  an im al a re  studied by a n a tu ra lis t, th e  m ore he 
a ttrib u tes  to  reason and  the  less to u n lea rn t instincts.4 I n  fu tu re  
chapters we shall see th a t  some anim als extrem ely low in  the 
scale apparen tly  display a  certa in  am ount of reason. N o doubt 
i t  is o ften  difficult to  d istinguish  between the  power of reason 
and  th a t  of in stinc t. F o r instance, D r. H ayes, in  h is work on 
“  T he Open P o la r Sea,”  repeatedly rem arks th a t  h is dogs, instead 
of con tinu ing  to  draw  th e  sledges in  a com pact bod}r, diverged 
and separated  w hen they  came to th in  ice, so th a t  th e ir  weight 
m ig h t be m ore evenly d istribu ted . T h is  was often  th e  first 
w arn ing  which th e  travelers received th a t  the  ice was becoming 
th in  and  dangerous. Now, d id  the  dogs ac t thus from  the 
experience of each ind iv idual, or from  the  example of th e  older 
and w iser dogs, or from  an  inherited  hab it, th a t is from  in stin c t ? 
T h is  in s tin c t m ay possibly have arisen  since the  tim e, long  ago, 
when dogs were firs t em ployed by the  natives in  d raw ing  th e ir 
sledges; o r the  A rctic  wolves, the  parent-stock  of the  Esquim aux 
dog, m ay  have acquired an  in s tin c t im pelling  them  n o t to  attack 
th e ir prey in  a  close pack, w hen on th in  ice.

W e can only judge by the  circum stances under w hich actions 
are perform ed, w hether they  are due to  in stinc t, or to  reason, 
or to  the  m ere association of id e a s : th is  la tte r  p rincip le , however, 
is in tim ate ly  connected w ith  reason. A curious case has been

* M r. L. H .  M o rg a n ’s w o rk  on  “ T h e  A m e r ic a n  B e a v e r ,”  1868, offers 
a  good i l lu s t ra t io n  of th is  re m ark .  I  c a n n o t  help  th in k in g ,  however, t h a t  
be goes too f a r  in  u n d e r r a t in g  th e  p o w er  o f  in s tinc t .
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given by Prof. Mobius, of a  pike, separated  by a  p la te  of glass 
from  an adjoining aquarium  stocked w ith  fish, an d  who often 
dashed him self w ith such violence against the  glass in  try in g  
to  catch the other fishes, th a t  he was som etim es com pletely 
stunned. The pike w ent on  thus fo r th ree  m onths, b u t  a t last 
lea rn t caution, and ceased to  do so. T he p la te  of glass was then  re
moved, bu t the pike would n o t a ttack  these p a r tic u la r  fishes, 
though he would devour others which were afterw ards in tro 
duced ; so strongly was the  idea of a  violent shock associated in 
h is feeble m ind w ith  the  a ttem p t on his fo rm er neighbors. I f  
a  savage, who had  never seen a large plate-glass window, were 
to  dash him self even once against it , he w ould fo r a  long tim e 
afterw ards associate a  shock w ith  a w indow -fram e; b u t very 
differently from  the pike, he would probably reflect on th e  n a tu re  
of the  im pedim ent, and be cautious under analogous circum 
stances. Now w ith  monkeys, as we shall presently  see, a  p a in fu l 
or merely a  disagreeable im pression, from  an  ac tion  once per
form ed, is sometimes sufficient to  prevent the  an im al from  re
peating  it . I f  we a ttrib u te  th is  difference between the  monkey 
and  the pike solely to  the  association of ideas being so much 
stronger and m ore persistent in  the  one th a n  th e  o ther, though 
th e  pike often received m uch the  m ore severe in ju ry , can we 
m ain ta in  in  the case of m an th a t a sim ilar difference im plies 
th e  possession of a  fundam entally  different m in d  ?

Houzeau relates th a t, w hilst crossing a w ide and  a r id  plain 
in  Texas, his two dogs suffered greatly  from  th irs t, and  th a t 
between th ir ty  and  fo rty  tim es they  rushed down th e  hollows 
to  search fo r water. These hollows were n o t valleys, an d  there 
were no trees in  them , or any other difference in  th e  vegetation, 
and as they were absolutely dry  there could have been no  smell 
of damp earth . T he dogs behaved as i f  they  knew th a t  a  dip 
in  the ground offered them  the  best chance of find ing  w ater, 
and  Houzeau has often  witnessed the  same behavior in  other 
animals.

I  have seen, as I  dare say have others, th a t  w hen a  sm all 
object is throw n on the  ground beyond the  reach of one of the 
elephants in  the Zoological Gardens, he blows th rough  h is  tru n k  
on the ground beyond the object, so th a t the  cu rren t reflected 
on all sides may drive the object w ith in  his reach. A gain  a 
well-known ethnologist, Mr. W estropp, inform s m e th a t  he ob
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served in  V ienna a  bear deliberately m aking  w ith  h is paw a 
cu rren t in  some w ater, which was close to the  bars of h is cage, 
so as to draw  a piece of floating bread w ith in  his reach. These 
actions of the  elephant and bear can hard ly  be a ttrib u ted  to 
in stinc t or inherited  habit, as they would be of li t t le  use to an 
an im al in  a  sta te  of nature. Now, w hat is th e  difference be
tween such actions, when perform ed by an  uncultivated  m an, 
and by one of the  higher anim als ?

T he savage and the dog have often  found  w ater a t  a  low 
level, and  the  coincidence under such circum stances has become 
associated in  th e ir  m inds. A cultivated m an  would perhaps 
m ake some general proposition on the  sub jec t; b u t from  all th a t  
we know of savages i t  is extrem ely doubtfu l w hether they  would 
do so, and  a  dog certa in ly  w ould no t. B u t a  savage, as well 
as a dog, w ould search in  the  sam e way, though  frequently  dis
appo in ted ; and in  both i t  seems to  be equally an  ac t of reason, 
w hether o r  n o t any general proposition on th e  subject is con
sciously placed before the  m ind .5 T he same w'ould apply to  th e  
elephant and  th e  bear m aking  cu rren ts  in  the  a ir  or w ater. T he 
savage w ould certa in ly  n e ith er know  nor care by w hat law the  
desired m ovem ents were effected; ye t h is act would be guided by 
a rude  process o f reasoning, as surely as w ould a philosopher in  
his longest chain  of deductions. T here  would no doubt be 
th is  difference betw een him  an d  one of the  h igher anim als, th a t  
he wrould tak e  notice of m uch sligh ter circum stances and  con
ditions, an d  w ould observe any connection between them  after 
m uch less experience, and th is  w ould be o f param oun t im por
tance. I  k ep t a  daily  record o f the actions of one of my in fan ts, 
and w hen he was about eleven m onths old, and  before he could 
speak a  single w ord, I  was con tinually  s truck  w ith  th e  g reater 
quickness, w ith  w hich a ll sorts o f objects and  sounds were asso
ciated toge ther in  h is m ind , com pared w ith  th a t  of th e  m ost 
in te lligen t dogs I  ever knew. B u t th e  h igher anim als differ in  
exactly th e  sam e way in  th is  pow er o f association from  those 
low in  the  scale, such as the  p ike, as well as in  th a t  of draw ing 
inferences an d  of observation.

T he p rom ptings of reason, a f te r  very sho rt experience, are 
well shown by the  follow ing actions of A m erican m onkeys, which

5 P ro f .  H u x le y  h a s  ana lyzed  w i th  a d m ira b le  c learness  the  m en ta l  s tep s  
by w h ich  a  m an , a s  well a s  a  dog, a r r iv e s  a t  a  conclusion in  a  case  
a n a lo g o u s  t o  t h a t  g iven in  m y  text.
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stand  low in  the ir order. R engger, a m ost ca re fu l observer, 
states th a t when he first gave eggs to  h is  m onkeys in  P araguay , 
they smashed them , and thus lost m uch of th e ir  c o n te n ts ; a f te r
wards they gently h it  one end against some h a rd  body, and 
picked off the bits of shell w ith  th e ir  fingers. A fte r  cu ttin g  
themselves only once w ith  any sharp  tool, they  w ould n o t touch 
i t  again, or would handle i t  w ith  the  g reatest cau tion . Lum ps 
of sugar were often given them  w rapped up  in  p a p e r ; and 
Rengger sometimes p u t a  live wasp in  the  pap er, so th a t  in  
hastily unfolding i t  they got s tu n g ; a f te r  th is  h a d  once hap 
pened, they always first held the  packet to  th e ir  ears to  detect 
any movement w ith in .6

The. following cases relate to  dogs. M r. C olquhoun w inged 
two wild-ducks, which fell on the  fu r th e r  side of a s tre a m ; his 
retriever tr ied  to b ring  over both a t  once, b u t could n o t succeed; 
she then , though never before known to  ruffle a  fea th e r, de
liberately killed one, brought over the  o ther, an d  re tu rn ed  for 
the  dead bird. Col. H utchinson relates th a t  tw o partridges 
were shot a t  once, one being killed, the  o ther w ounded ; the 
la tte r  ran  away, and was caught by the  re triever, who on her 
re tu rn  came across the dead b ird ; “  she stopped, evidently  greatly  
puzzled, and a fte r one or two tria ls , finding she could n o t take 
i t  up  w ithout perm itting  the escape of the  w inged b ird , she con
sidered a  mom ent, then  deliberately m urdered  i t  by giv ing i t  a 
severe crunch, and afterw ards brought away bo th  together. This 
was the only known instance of her ever having  w ilfu lly  in ju red  
any game.” H ere we have reason though  n o t qu ite  perfect, for 
the  retriever m igh t have brought the w ounded b ird  firs t and 
then re tu rned  fo r the  dead one, as in  th e  case of the  two wild- 
ducks. I  give the  above cases, as resting  on the  evidence of two 
independent witnesses, and because in  both instances th e  re
trievers, a fte r deliberation, broke th rough  a  h ab it w hich is in 
herited  by them  ( th a t of no t k illing  th e  gam e re tr iev ed ), and 
because they  show how strong th e ir  reasoning facu lty  m u st have 
been to overcome a fixed habit.

I  w ill conclude by quoting a  rem ark  by th e  illu strious H u m 
boldt. “  T he m uleteers in S. A m erica say, ‘ I  w ill n o t give

c M r. Belt,  in his most in te res ting  work, “ T h e  N a tu r a l i s t  in  N ic a r 
ag ua ,” 1874 (p. 110),  likewise describes v a r io u s  a c t io n s  o f  a tam ed 
Cebus, which, I th ink, clearly  show th a t  th is  a n im a l  possessed some 
reasoning power.
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you the  m ule whose step is easiest, b u t la mas radonal ,—  the 
one th a t  reasons b es t; ’ ”  and as he adds, “  th is  popu lar expres
sion, d ictated  by long experience, combats the  system of anim ated 
m achines, better perhaps th an  all th e  argum ents of speculative 
philosophy.”  Nevertheless some w riters even yet deny th a t  the 
h igher anim als possess a  trace  of reason; and  they  endeavor 
to  exp lain  away, by w hat appears to be m ere verbiage,7 a ll such 
facts as those above given.

I t  has, I  th ink , now been shown th a t m an and  the  higher 
an im als, especially the P rim ates, have some few instincts in 
com m on. A ll have the  sam e senses, in tu itions, and sensations, 
—  sim ila r passions, affections, and  em otions, even the  more 
com plex ones, such as jealousy, suspicion, em ulation, gratitude, 
and  m ag n an im ity ; they practise deceit and are revengeful; 
they  are sometimes susceptible to ridicule, and even have a sense 
of h u m o r; they  feel w onder and  curiosity ; they  possess the, 
sam e facu lties of im ita tion , a tten tion , deliberation, choice, 
m em ory, im agination , th e  association of ideas, and reason, though 
in  very different degrees. T he individuals o f the same species 
g rad u a te  in  in te llect fro m  absolute im becility  to  h igh  excellence. 
T hey are  also liable to  insan ity , though  fa r  less o ften  th an  in 
the case of m an. N evertheless, m any au thors have insisted  tha t 
m an  is  divided by an  insuperable b a rrie r  from  all the  lower 
an im als in  h is m en tal faculties. I  form erly  m ade a collection 
of above a  score of such aphorism s, b u t they are alm ost w orth
less, as th e ir  w ide difference and num ber prove the  difficulty, 
i f  n o t the  im possibility , of the  a ttem p t. I t  has been asserted 
th a t  m an  alone is capable of progressive im provem ent; th a t  he 
alone m akes use of tools or fire, dom esticates o ther anim als, or 
possesses p ro p e r ty ; th a t  no an im al has the  power of abstraction, 
or of fo rm in g  general concepts, is self-conscious and  com pre
hends i ts e lf ; th a t  no an im al employs lan g u ag e ; th a t  m an alone 
has a  sense of beauty, is liable to  caprice, has th e  feeling of

TI  am  g lad  to  find t h a t  so a c u te  a  reaso n er  a s  M r. Leslie  S tephen  
( “ D a rw in is m  a n d  D iv in i ty ,  E s sa y s  on  F re e - th in k in g ,” 1S73, p. SO), in 
speak ing  o f  th e  supposed im passab le  b a r r i e r  between the  m inds  o f  m an 
a n d  th e  low er an im als ,  says, “ T h e  d is t inc tions ,  indeed, w hich  have  been 
d ra w n ,  seem to  u s  to  r e s t  u p o n  no  b e t t e r  fo u n d a t io n  th a n  a  g r e a t  m any  
o th e r  m e ta p h y s ic a l  d i s t in c t io n s ; t h a t  is. th e  assum ption  t h a t  because  you 
can  give tw o '  th in g s  d ifferent nam es, th e y  m u s t  th e re fo re  have  different 
n a tu re s .  I t  is difficult to  u n d e rs ta n d  how  anybody who h a s  ever kept 
a  dog, 01* seen a n  e lephan t ,  c a n  have  a n y  d o u b t  a s  to  an  a n im a l ’s pow er 
o f  p e r fo rm in g  th e  essen tia l  processes of reason ing .”

http://rcin.org.pl



so T H E  D ESCENT O P MAN

gratitude, mystery, &c.; believes in  God, or is endowed w ith  a 
conscience. I  w ill hazard a few rem arks on th e  m ore im p o rtan t 
and interesting of these points.

Archbishop Sum ner form erly m ain ta ined  th a t  m an  alone is 
capable of progressive im provem ent. T h a t he  is capable of 
incomparably greater and m ore rap id  im provem ent th a n  is  any 
other animal, adm its of no d isp u te ; and  th is  is  m ain ly  due to 
his power of speaking and hand ing  down h is  acquired knowledge. 
W ith animals, looking firs t to  th e  ind iv idual, every one who 
has had any experience in  se tting  trap s , knows th a t  young an im als 
can be caught m uch m ore easily th a n  old ones; and  th ey  can  be 
much more easily approached by a n  enemy. E ven  w ith  respect to 
old animals, i t  is impossible to  catch m any  in  th e  sam e place 
and in  the same k ind  of trap , or to  destroy th em  by th e  same 
kind of poison; yet i t  is im probable th a t  a ll should have p a r
taken of the poison, and impossible th a t  a ll should have been 
caught in  a  trap . T hey m ust learn  caution  by  seeing th e ir  
brethren caught or poisoned. I n  N orth  A m erica, w here the 
fur-bearing anim als have long been pursued, they  exh ib it, accord
ing to  the  unanim ous testim ony of a ll observers, a n  alm ost in 
credible am ount of sagacity, caution and c u n n in g ; b u t trap p in g  
has been there so long carried on, th a t  inheritance  m ay possibly 
have come in to  play. I  have received several accounts th a t  
when telegraphs are first set up  in  any d istric t, m any  b ird s  k ill 
themselves by flying against the  wires, b u t th a t  in  the  course 
of a  very few years they learn  to  avoid th is  danger, by seeing, 
as i t  would appear, th e ir comrades killed.

I f  we look to  successive generations, o r to  th e  race, there 
is no doubt th a t b irds and other anim als g radually  bo th  acquire 
and lose caution in  relation  to m an or o ther enem ies; and  th is  
caution is certainly in  chief p a r t an  inherited  h a b it o r in stinc t, 
but in p a rt the resu lt of individual experience. A good observer, 
Leroy, states, th a t in  d istricts where foxes are m uch hun ted , 
the young, on first leaving th e ir burrows, are incontestab ly  m uch 
more wary th an  the  old ones in  d istric ts w here they  a re  n o t m uch 
disturbed.

O ur domestic dogs are descended from  wolves and  jackals, 
and though they m ay n o t have gained in  cunn ing , an d  m ay have 
lost in  wariness and suspicion, yet they  have progressed in  
certain  m oral qualities, such as in affection, trust-w orth iness,

http://rcin.org.pl



M ENTAL POW ERS 81

tem per, and  probably in  general intelligence. T h e  common ra t 
has conquered and beaten several o ther species throughout 
E urope, in  p arts  of N orth  Am erica, New Zealand, and recently 
in  Form osa, as well as on  the m ain land  of C hina. M r. Swin- 
hoe, who describes these two la tte r  cases, a ttrib u tes  the victory 
of the  common ra t over the large M ils coninga to  its  superior 
cu n n in g ; and th is  la tte r  quality  m ay probably be a ttribu ted  
to  the  habitual exercise of all its  faculties in  avoiding ex tirpa
tio n  by m an, as well as to  nearly  all th e  less cunning  o r weak- 
m inded ra ts  having been continuously destroyed by him . I t  is, 
however, possible th a t  the success of the  common ra t  m ay be due 
to  its  having  possessed greater cunning  th a n  its  fellow-species, 
before i t  became associated w ith  m an. T o m ain ta in , indepen
dently  of any d irect evidence, th a t  no anim al during  the course 
of ages has progressed in  in tellect or other m ental faculties, is 
to  beg the  question of the evolution of species. We have seen 
th a t, according to  L arte t, existing m am m als belonging to several 
orders have larger brains th an  th e ir  ancient te rtia ry  prototypes.

I t  has often  been said th a t no an im al uses any too l; b u t the 
chim panzee in  a  state of n a tu re  cracks a  native fru it, some
w hat like a w alnut, w ith  a  stone. Rengger easily tau g h t an 
A m erican monkey th u s to  break open h a rd  palm -nu ts; and 
afterw ards of its  own accord, i t  used stones to open other kinds 
of nu ts , as well as boxes. I t  th u s also removed the soft r in d  of 
f ru i t  th a t  had a disagreeable flavor. A nother monkey was tau g h t 
to open th e  lid  of a  large box w ith  a stick, and afterw ards it 
used the  stick  as a  lever to  move heavy bodies; and I  have m y
se lf seen a  young orang p u t a  stick  in to  a  crevice, slip his hand 
to  th e  o ther end, and  use i t  in  the  proper m anner as a  lever. 
T h e  tam ed  elephants of In d ia  are well known to break off 
branches of trees and use them  to  drive away the  flies; and 
th is  sam e act has been observed in  an  elephant in  a sta te  of 
na tu re . I  have seen a  young orang, when she though t she was 
going to  be w hipped, cover and pro tect herself w ith  a  blanket 
or straw . In  these several cases stones and  sticks were employed 
as im plem ents; b u t they  are likewise used as weapons. Brehm  
states, on the au thority  of the  well-known traveler Schim per, 
th a t in  A byssinia when the baboons belonging to  one species 
(C . gelada) descend in  troops from  the  m ountains to p lunder 
the  fields, they sometimes encounter troops of another species
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( C. hamadryas), and then  a fight ensues. T he Geladas ro ll down 
g rea t stones, which the H am adryas try  to  avoid, and  th en  both 
species, m aking a g reat uproar, rush  furiously  against each other. 
Brehm , when, accompanying the D uke of Coburg-G otha, aided 
in  an attack w ith fire-arms on a  troop of baboons in  th e  pass 
of M ensa in  Abyssinia. The baboons in  re tu rn  rolled so m any 
stones down the m ountain , some as large as a  m an’s head, th a t 
the attackers had to beat a hasty  re tre a t;  and  th e  pass was 
actually closed fo r a tim e against the  caravan. I t  deserves 
notice th a t these baboons thus acted in  concert. M r. W allace 
on three occasions saw fem ale orangs, accom panied by th e ir 
young, “ breaking off branches and the  g rea t spiny f ru i t  of 
the D urian tree, w ith  every appearance of ra g e ; causing such a 
shower of missiles as effectually kept us from  approaching  too 
near the tree.”  As I  have repeatedly seen, a. chim panzee will 
throw any object a t hand a t  a person who offends h im ; and  the 
before-mentioned baboon at the Cape of Good H ope prepared 
m ud for the  purpose.

I n  the Zoological Gardens, a  monkey, which had  weak teeth , 
used to break open n u ts  w ith a stone; and I  was assured by 
the  keepers th a t  a fte r using the stone, he h id  i t  in  the  straw , 
and would n o t le t any other monkey touch it . H ere , th en , we 
have the  idea of p roperty ; bu t th is  idea is  com m on to  every 
dog w ith a  bone, and to m ost or all b irds w ith  th e ir  nests.

The Duke of Argyll rem arks, th a t  the fash ioning  of a n  im 
plem ent fo r a special purpose is absolutely peculiar to  m a n ; 
and he considers th a t th is  form s an  im m easurable gu lf between 
him  and the  brutes. T h is  is no doubt a  very im p o rtan t d istinc
tio n ; b u t there appears to  me m uch tru th  in  S ir  J .  Lubbock’s 
suggestion, th a t when prim eval m an first used flint-stones fo r 
any purpose, he would have accidentally sp lin tered  them , and 
would then  have used the sharp fragm ents. F ro m  th is  step 
i t  would be a sm all one to  break the  flints on purpose, and  no t 
a very wide step to fashion them  rudely. T h is  la tte r  advance, 
however, m ay have taken  long ages, i f  we m ay judge by the  
immense in terval of tim e which elapsed before the  m en of the 
neolithic period took to  g rind ing  and polish ing  th e ir  stone 
tools. I n  breaking the flints, as S ir  J .  Lubbock likewise re
m arks, sparks would have been em itted, and in  g rin d in g  them  
heat would have been evolved: thus th e  tw o usual m ethods of
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“ ob tain ing  fire m ay have originated.”  T he n a tu re  of fire would 
have been know n in  the m any volcanic regions where lava 
occasionally flows th rough  forests. T he anthropom orphous apes, 
guided probably by instinct, build  fo r themselves tem porary 
p la tfo rm s; b u t as m any instincts are largely controlled by rea
son, th e  sim pler ones, such as th is of build ing  a p la tfo rm , 
m ig h t read ily  pass in to  a voluntary and  conscious act. The 
orang is know n to  cover itself a t n ig h t w ith  the  leaves of the 
P an d an u s ; and B rehm  states th a t  one of his baboons used to 
pro tect itse lf  from  the  heat of the  sun by throw ing a  straw -m at 
over its  head. I n  these several habits, we probably see the  first 
steps tow ards some of the  sim pler arts, such as rude architec
tu re  and  dress, as they  arose am ongst the  early progenitors of 
man.

Abstraction, General Conceptions, Self-consciousness, Mental 
Individuality.—  I t  w ould be very difficult fo r any one w ith  even 
m uch m ore knowledge th a n  I  possess, to  determ ine how fa r 
anim als exh ib it any traces of these h igh  m ental powers. This 
difficulty arises from  the  im possibility of ju d g in g  w hat passes 
through  the  m ind  of an  a n im a l; and  again , the  fac t th a t w riters 
differ to a  g rea t ex ten t in  the  m eaning which they a ttribu te  to 
the above term s, causes a  fu r th e r  difficulty. I f  one m ay judge 
from  various artic les w hich have been published lately, the 
greatest stress seems to  be la id  on the  supposed en tire  absence 
in an im als of the  power of abstraction , or of form ing general 
concepts. B u t when a  dog sees another dog a t a  distance, it 
is o ften  c lear th a t he perceives th a t i t  is a  dog in  the  abstract; 
for when he gets n eare r h is whole m anner suddenly changes, if 
the o ther dog be a  friend . A  recent w riter rem arks, th a t in  all 
such eases i t  is a  p u re  assum ption  to  assert th a t the  m ental 
ac t is no t essentially  of the  sam e n a tu re  in  the anim al as in  
m an. I f  e ither refers w hat he perceives w ith  his senses to 
a  m en tal concept, then  so do both. W hen I  say to  m y te rrie r, 
in  an  eager voice (and  I  have m ade the  tr ia l  m any tim es), 
“  H i, h i, w here is i t  ? ”  she a t  once takes i t  as a sign th a t some
th ing  is to  be hun ted , and generally first looks quickly all around, 
and th e n  rushes in to  the  nearest th icket, to  scent fo r any game, 
b u t find ing  no th ing , she looks up  in to  any neighboring tree  
fo r a  squirrel. Now do n o t these actions clearly show th a t  she
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had in  her m ind a  general idea o r concept th a t  some anim al is 
to  be discovered and hunted  ?

I t  m ay be freely adm itted  th a t  no  an im al is self-conscious, • 
if  by th is term  it  is im plied th a t  he reflects on such points, as 
whence he comes or w hither he w ill go, or w hat is life  and 
death, and so fo rth . B u t how can we feel sure th a t  an  old 
dog w ith  an excellent m em ory and some power of im agination , 
as shown by his dream s, never reflects on h is past pleasures 
or pains in  the chase? A nd th is  would be a  fo rm  of self-con
sciousness. On the other hand, as B uchner has rem arked, how 
little  can the  hard-worked w ife of a  degraded A u stra lian  savage, 
who uses very few abstract words, and cannot count above four, 
exert her self-consciousness, or reflect on th e  n a tu re  o f h e r own 
existence. I t  is generally adm itted , th a t  th e  h igher anim als 
possess memory, a tten tion , association, and even some im agina
tion and reason. I f  these powers, w hich differ m uch in  differ
en t anim als, are capable of im provem ent, there  seems no great 
im probability in  m ore complex faculties, such as the  higher 
form s of abstraction, and self-consciousness, &c., hav ing  been 
evolved through  the  development and com bination of the  sim pler 
ones. I t  has been urged against the  views here m ain tained  
th a t  i t  is impossible to  say a t  w hat po in t in  the  ascending scale 
anim als become capable of abstraction, & c.; b u t who can say at 
w hat age th is  occurs in  our young ch ild ren?  W e see a t  least 
th a t such powers are developed in  children  by im perceptible 
degrees.

T h a t anim als re ta in  th e ir m ental ind iv iduality  is unquestion
able. W hen my voice awakened a tra in  of old associations in  
the m ind  of the  before-mentioned dog, he m ust have retained  
his m ental individuality , although every atom  of h is b ra in  had 
probably undergone change more th an  once d u rin g  the  interval 
of five years. T h is dog m ight have b rough t fo rw ard  the  a rgu 
m ent lately advanced to  crush all evolutionists, and said, “ I  
abide am id all m ental moods and all m ateria l changes.
T he teaching th a t  atom s leave th e ir  im pressions as legacies to 
other atom s fa lling  in to  the  places they have vacated is  con
trad ic to ry  of the  u tterance of consciousness, and is therefore 
fa lse ; bu t i t  is the  teaching necessitated by evolutionism , conse
quently the hypothesis is a  false one.”

Language.—  This faculty  has ju stly  been considered as one
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of the  chief distinctions between m an and the  lower animals. 
B u t m an, as a  highly com petent judge, A rchbishop W hately 
rem arks, “  is n o t the  only anim al th a t  can m ake use of lan 
guage to  express w hat is passing in  his m ind, and  can under
stand , m ore o r less, w hat is so expressed by another.”  In  
P araguay  the  Cebus azarce when excited u tte rs  a t  least six dis
tin c t sounds, which excite in  o ther monkeys sim ilar emo
tions. T he m ovem ents of the  features and  gestures of monkeys 
are understood by us, and they  p artly  understand  ours, as 
Rengger and others declare. I t  is a  m ore rem arkable fac t th a t 
the dog, since being dom esticated, has lea rn t to  bark  in  a t  least 
fo u r or five d is tin c t tones. A lthough bark ing  is a new a rt, no 
doubt th e  wild parent-species of the dog expressed th e ir feelings 
by cries of various kinds. W ith  the  dom esticated dog we have 
the bark  of eagerness, as in  the chase; th a t  of anger, as well as 
g row ling ; the  yelp or howl of despair, as when sh u t u p ; the bay
ing  a t  n ig h t;  the  b ark  of joy, as when s ta rtin g  on a walk with 
h is m a s te r ; and  the  very d istinc t one of dem and or supplication, 
as when w ishing fo r a  door or window to be opened. According 
to  Ilouzeau , who paid  p a rticu la r a tten tion  to  the  subject, the 
dom estic fowl u tte rs  a t  least a dozen significant sounds.

T he hab itua l use of a rticu la te  language is, however, peculiar 
to m a n ; b u t he uses, in  common w ith  the  lower anim als, in 
articu la te  cries to  express his m eaning, aided by gestures and 
the  m ovem ents of th e  muscles of the  face. T h is especially holds 
good w ith  the  m ore sim ple and vivid feelings, which are but 
little  connected w ith  our h igher intelligence. O ur cries of pain, 
fear, surprise, anger, together w ith  th e ir  appropriate actions, 
and the  m u rm u r of a m o ther to  h e r beloved child, are more 
expressive th a n  any words. T h a t w hich distinguishes m an 
from  the  lower anim als is n o t the  understand ing  of articulate 
sounds, fo r, as every one knows, dogs understand  m any words 
and sentences. I n  th is  respect they  are a t the  same stage of 
developm ent as in fan ts , between the ages of ten  and twelve 
m onths, who understand  m any words and  short sentences, bu t 
cannot yet u tte r  a single word. I t  is n o t the  m ere articu lation  
which is ou r d istingu ish ing  character, fo r p arro ts  and other 
birds possess th is  power. N or is i t  th e  m ere capacity of con
necting  definite sounds w ith  definite id eas; fo r i t  is certain 
th a t  some p arro ts , which have been tau g h t to  speak, connect
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unerring ly  words w ith  th ings and persons w ith  events.8 The 
lower anim als differ from  m an  solely in  h is alm ost infinitely 
larger power of associating together th e  m ost diversified sounds 
and ideas; and th is  obviously depends on  the  h igh  development 
of his m ental powers.

As H orne Tooke, one of the  founders of th e  noble science 
of philology, observes, language is an  a r t, like brew ing or bak
in g ; b u t w riting  would have been a  be tte r sim ile. I t  certainly 
is no t a  tru e  in stinc t, fo r every language has to  be learn t. I t  
differs, however, widely from  a ll o rd inary  a rts , fo r m an has 
an  instinctive tendency to  speak, as we see in  th e  babble of 
our young ch ild ren ; w hilst no child  has a n  in stinc tive  tendency 
to brew, bake, or w rite. Moreover, no ph ilo log ist now supposes 
th a t any language has been deliberately in v en ted ; i t  has been 
slowly and unconsciously developed by m any steps.0 T he sounds 
uttered by b ird s offer in  several respects th e  n ea res t analogy to 
language, fo r all th e  members of the  sam e species u tte r  the 
same instinctive cries expressive of th e ir  em otions; and  all the 
k inds which sing, exert th e ir power in s tin c tiv e ly ; b u t  the  actual 
song, and even the  call-notes, are le a rn t fro m  th e ir  paren ts  or 
foster-parents. These sounds, as D aines B a rrin g to n  has proved, 
“  are no m ore inna te  th a n  language is in  m an .”  T he first a t
tem pts to  sing “ m ay be com pared to  the  im perfec t endeavor 
in  a  child to  babble.”  T he young m ales continue p ractising , or 
as the bird-catchers say, “  recording,”  fo r te n  or eleven m onths. 
T heir first essays shows hardly  a  rud im en t of the  fu tu re  song;

8 1 have received several detailed accoun ts  t o  th is  effect. A d m ira l  S i r  
B . J .  Su livan , whom I  know to be a  care fu l  observer, a s su re s  me th a t  
an  A fr ican  p a r ro t ,  long  k ep t  in  h is  f a th e r ’s house, in v a r ia b ly  called 
ce r ta in  persons of th e  household, a s  well a s  v is i to rs ,  by  th e i r  nam es. H e  
sa id  “  good m orn ing  ”  to  every one a t  b re a k fa s t ,  a n d  “  good n ig h t  ”  to  
each a s  they  lef t  t h e  room a t  n ight, a n d  never  reversed  these  sa lu ta t ions .  
T o  S i r  B . J .  S u l iv a n ’s  fa th e r ,  he used to  ad d  to  th e  “  good m orn ing ,” 
a  sho r t  sentence, w hich  w a s  never once repea ted  a f t e r  h is  f a th e r ’s death . 
H e  scolded violently  a  s t r a n g e  dog w hich  cam e in to  th e  room  th ro u g h  
the open w in d o w ; a n d  he scolded a n o th e r  p a r r o t  ( s a y in g  “  you n a u g h ty  
polly ” ) which h ad  g o t  o u t  of i t s  cage, a n d  w a s  e a t in g  ap p les  on the 
kitchen table. See  also, to  the  sam e effect, H o u z e a u  on  p a r ro ts ,  “  F a c 
u ltas  M enta les ,” tom. ii. p. 309. D r .  A. M o sehkau  in fo rm s  m e  t h a t  he 
knew  a  s ta r l in g  w hich  n ev e r  m ade a m is ta k e  in s a y in g  in  G e rm an  “  good 
m orning  ”  to  persons a rr iv ing ,  an d  “ good bye, old fellow ,”  to  those 
departing . I  could add  several o th e r  such cases.

9 P ro f .  W h itn ey ,  in  his “  O r ien ta l  and  L in g u is t ic  S tu d ie s ,”  p .  354, 
observes t h a t  th e  desire of com m unication  b e tw een  m an  is  th e  l iv ing  force, 
which, in  th e  development o f  language, “  w o rk s  both  consciously an d  
unconsciously ; consciously a s  re g a rd s  th e  im m ed ia te  end to  be a t t a in e d ;  
unconsciously a s  regards  the  fu r th e r  consequences o f  th e  a c t .”
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b u t as they grow older we can perceive w hat they  a re  aim ing a t ; 
and a t  la s t they  are said “ to  sing th e ir song round.”  N estlings 
which have lea rn t the song of a  d istinct species, as w ith  the 
canary-birds educated in  the Tyrol, teach and tran sm it th e ir new 
song to  th e ir  offspring. T he sligh t n a tu ra l differences of song 
in  the  same species inhab iting  different d istric ts m ay be apposite
ly  com pared, as B arring ton  rem arks, “ to provincial d ia lec ts” ; 
and  the  songs of allied, though d istinct species m ay be com pared 
with the  languages of d istinc t races of man. I  have given the 
foregoing details to show th a t  an  instinctive tendency to acquire 
an  a r t  is n o t peculiar to  m an.

W ith respect to the o rig in  of articu late  language, a fte r having 
read  on the  one side the  h ighly  in teresting  works of M r. H ens- 
leigh Wedgwood, the  Rev. F . F a rra r , and P ro f. Schleicher, and 
the celebrated lectures of P ro f. M ax M uller on the other side, I  ■ 
cannot doubt th a t language owes its  origin  to the  im ita tion  and 
m odification of various n a tu ra l sounds, the  voices of o ther an i
mals, and  m an’s own instinctive cries, aided by signs and ges
tu res. W hen we tre a t of sexual selection we shall see th a t  p rim 
eval m an, o r ra th e r  some early  progenitor o f m an, probably first 
used h is voice in  producing tru e  m usical cadences, th a t  is  in  sing
ing , as do some of the  gibbon-apes a t  the  p resen t d ay ; and we 
m ay conclude from  a  w idely-spread analogy, th a t  th is  power 
would have been especially exerted du rin g  the' courtship  of the 
6exes,—  would have expressed various em otions, such as love, 
jealous)', trium ph ,—  and would have served as a  challenge to 
rivals. I t  is, therefore, probable th a t  the  im ita tion  of m usical 
cries by articu la te  sounds m ay have given rise to  words expressive 
o f various complex em otions. T h e  strong  tendency in  our nearest 
allies, the  monkeys, in  m icrocephalous idiots, and in  the  barbarous 
races of m ankind , to  im ita te  w hatever they hear deserves notice, 
as bearing  on the subject of im ita tion . Since monkeys certainly  
understand  m uch th a t  is said to  them  by m an, and when wild, 
u tte r  signal-cries of danger to  th e ir  fellow s; and  since fowls give 
d is tin c t w arnings fo r danger on th e  ground, or in  the  sky from  
haw ks (both , as well as a  th ird  cry, in tellig ible to  dogs),10 m ay 
n o t some unusually  wise ape-like an im al have im ita ted  the  growl 
o f a beast of prey, and th u s  told  h is fellow-monkeys th e  n a tu re  of

“  H o u z e a u  gives a very  c u r io u s  ac c o u n t  of his observa tions  on  th is  
su b je c t  in  his “ Facult<5s M e n ta le s  des A n im a u x ,” tom. ii. p. 348.
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the expected danger? This would have been a  firs t step in  the 
form ation of a  language.

As the  voice was used more and  m ore, th e  vocal organs would 
have been strengthened and perfected th rough  the  p rinc ip le  of 
the  inherited effects of use; and th is  w ould have reacted  on the 
power of speech. B u t the  re la tion  between the  continued  use of 
language and the development of the  b ra in , has no doubt been 
fa r  more im portant. The m ental powers in  some earl}' p rogenito r 
of m an m ust have been m ore h ighly  developed th a n  in  any exist
ing ape, before even the m ost im perfect form  of speech could 
have come into u se ; b u t we m ay confidently believe th a t  the  con
tinued use and advancem ent of th is  power w ould have reacted  on 
the  m ind itself, by enabling and encouraging i t  to  ca rry  on long 
trains of thought. A complex tra in  of th o u g h t can no m ore be 
carried on  w ithout the  aid  of words, w hether spoken o r silent, 
th a n  a  long calculation w ithou t the  use of figures or algebra. I t  
appears, also, th a t even an  ordinary  tra in  of th o u g h t a lm ost re
quires, or is  greatly facilita ted  by some fo rm  of language, fo r the 
dumb, deaf, and b lind  g irl, L aura  B ridgm an, was observed to  use 
her fingers w hilst dream ing. Nevertheless, a  long succession of 
vivid and connected ideas m ay pass th rough  the  m in d  w ithou t the 
aid  of any form  of language, as we m ay in fe r from  the  m ovem ents 
of dogs during  th e ir  dreams. We have, also, seen th a t  anim als 
axe able to reason to  a  certain  extent, m anifestly  w ith o u t th e  aid 
of language. T he in tim ate connection between the  b ra in , as i t  is 
now developed in  ns, and the faculty  of speech, is  well shown by 
those curious cases of brain-disease in  w hich speech is specially 
affected, as when the  power to rem em ber substantives is lost, 
w hilst o ther words can be correctly used, or where substantives 
of a  certain  class, or a ll except the  in itia l le tte rs  of substantives 
and proper nam es are forgotten.11 T here is no m ore im prob
ability  in  the continued use of the  m ental and vocal organs lead
ing  to  inherited  changes in  th e ir structu re  and functions, th a n  in 
the  case of hand-w riting, which depends p artly  on  th e  fo rm  of the  
hand  and partly  on the  disposition of the  m in d ; and  h an d w ritin g  
is certain ly  inherited.

Several w riters, m ore especially P rof. M ax M uller, have la te 
ly insisted th a t  the use of language im plies the  power of form ing

u  M any curious  cases have been recorded. See, fo r  in s tance , D r .  B a te 
m a n  “ O n  A p h as ia ,” P- 27, 31, 53, 100, &c.
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general concepts; and th a t  as no  anim als are supposed to  possess 
th is  power, an  impassable b a rrie r  is form ed between them  and 
m an. 12 W ith  respect to  anim als, I  have already endeavored to 
show th a t  they  have th is  power, a t  least in  a rude  and  incipient 
degree. As fa r  as concerns in fan ts  of from  ten  to eleven m onths 
old, and  deaf-m utes, i t  seems to m e incredible, th a t  they  should be 
able to connect certain  sounds w ith  certa in  general ideas as 
quickly as they do, unless such ideas were already form ed in  th e ir  
m inds. T he sam e rem ark  m ay be extended to  th e  m ore in te lli
gen t an im a ls ; as M r. Leslie S tephen observes, “  A dog fram es a 
general concept of cats or sheep, and knows the  corresponding 
words as well as a  philosopher. A nd the  capacity to  understand  
is as good a proof of vocal intelligence, though  in  an  in ferio r 
degree, as the  capacity to  speak.”

W hy th e  organs now used fo r speech should have been orig inal
ly perfected  fo r th is  purpose, ra th e r  th a n  any other organs, i t  is 
no t difficult to  see. A nts have considerable powers of intercom 
m unication  by m eans of th e ir  antennas, as shown by H uber, who 
devotes a  whole chap ter to  th e ir  language. We m ig h t have used 
our fingers as efficient instrum ents, fo r a person w ith  practice can 
repo rt to  a deaf m an  every word of a  speech rap id ly  delivered a t  a 
public m ee tin g ; b u t the  loss of our hands, w hilst thus employed, 
would have been a serious inconvenience. As all th e  h igher m am 
m als possess vocal organs, constructed  on the  same general p lan  
as ours, and  used as a  m eans of com m unication, i t  w'as obviously 
probable th a t  these sam e organs w ould be still fu rth e r  developed 
if  the pow er of com m unication had  to be im proved ; and th is  has 
been effected by the  aid  of ad jo in ing  and well adapted parts,

12 T h e  ju d g m e n t  of a  d is t ingu ished  philo logist,  such a s  P ro f .  W hitney , 
will have f a r  m ore  w eigh t  on  th i s  p o in t  t h a n  a n y th in g  th a t  I  can  say. 
H e  re m ark s  ( “ O r ie n ta l  an d  L in g u is t ic  S tu d ie s ,” p. 2 9 7 ) ,  in speaking  
o f  B leek’s  v i e w s : “  B ecau se  on th e  g ra n d  scale language is th e  necessary 
a u x i l ia ry  o f  th o u g h t ,  ind ispensab le  to  th e  development of th e  pow er of 
th ink ing , to  th e  d is t in c tn ess  a n d  v a r ie ty  and  com plexity  of cognitions 
to  the  fu l l  m a s te ry  o f  consc iousness :  th e re fo re  he  would fa in  m ake 
th o u g h t  abso lu te ly  impossible w i th o u t  speech, iden tify ing  the  facu l ty  w ith  
i ts  in s t ru m en t .  H e  m ig h t  ju s t  a s  reaso nab ly  asse r t  t h a t  the  h u m a n  hand 
c a n n o t  a c t  w i th o u t  a  tool. W i t h  such  a  doc tr ine  to  s t a r t  from, he  can 
no t s top  s h o r t  of M iil le r’s w o rs t  pa radoxes ,  t h a t  an  in f a n t  ( i n  fa n s , not 
speak ing) is  n o t  a  hum an  being, and  t h a t  deaf-m utes  do n o t  become 
possessed o f  reason u n t i l  they  lea rn  to  tw i s t  th e i r  fingers into im ita t ion  
o f  spoken w ords .”  M a x  M iiller  gives in  i ta l ic s  ( “ L ec tu res  on Mr. 
D a r w in ’s  P h ilo so p h y  o f  L a n g u ag e ,”  th i rd  lec tu re )  the  following a p h o r 
ism : “ T h e re  is no  th o u g h t  w i th o u t  w ords, a s  l i t t le  a s  the re  a r e  words 
w i th o u t  th o u g h t .” W h a t  a  s t r a n g e  defin ition  m u s t  here  be given to  the  
w ord  t h o u g h t !
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nam ely the tongue and lips.13 T he fa c t o f the  h igher apes no t 
using th e ir vocal organs fo r speech, no doubt depends on th e ir 
intelligence no t having been sufficiently advanced. T he posses
sion by them  of organs, which w ith  long-continued practice m igh t 
have been used fo r speech, although n o t th u s used, is paralleled  
by the  case of m any b irds w hich possess organs fitted  fo r sing
ing, though they never sing. Thus, the  n igh tinga le  an d  crow 
have vocal organs sim ilarly constructed, these being  used by the 
form er fo r diversified song, and by the  la tte r  only fo r  croaking.14 
I f  i t  be asked why apes have n o t had  th e ir  in tellects developed 
to  the  same degree as th a t of m an, general causes on ly  can be 
assigned in  answer, and i t  is  unreasonable to  expect any th in g  
more definite, considering ou r ignorance w ith  respect to  the  suc
cessive stages of development through w hich each creatu re  has 
passed.

T he form ation  of different languages and  of d is tin c t species, 
and  the  proofs th a t  both have been developed th ro u g h  a  g radual 
process, are curiously parallel.15 B u t we can trace  th e  fo rm ation  
of m any words fu rth e r back th a n  th a t of species, fo r we can p er
ceive how they actually arose from  the  im ita tio n  of various 
sounds. We find in  d istinc t languages s tr ik in g  homologies due to 
com m unity o f descent, and analogies due to  a  s im ila r process of 
form ation. The m anner in  which certa in  le tte rs  o r sounds 
change when others change is very like correlated  grow th. We 
have in  both cases the  reduplication of p a rts , th e  effects of long- 
continued use, and  so forth . T he frequen t presence o f ru d i
m ents, both in  languages and in  species, is s till m ore rem arkable. 
The le tte r m  in  the  word am, m eans I ;  so th a t  in  the  expression 
I  am, a  superfluous and useless rud im en t has been retained. 
I n  the  spelling also of words, le tters o ften  rem ain  as th e  ru d i
m ents of ancient form s of pronunciation. L anguages, like or
ganic beings, can be classed in  groups u n d er g ro u p s; and they

13 See some good re m ark s  to  th is  effect by D r .  M audsley , “  T h e  P h y s i 
ology an d  P a tho logy  o f  M in d ,” P- 199.

11 A n  excellent observer, M r. B lackw all ,  r e m a rk s  t h a t  t h e  m agpie  lea rns  
t o  p ronounce  single words, and  even sh o r t  sentences, m ore  read ily  th a n  
a lm ost  any  o th e r  B r i t i sh  b i r d : yet, a s  he adds, a f t e r  long a n d  closely 
inves tiga t ing  i t s  hab its ,  he h a s  never  know n  it ,  in  a  s t a t e  o f  n a tu re ,  
d isp lay  a n y  u n u su a l  cap ac i ty  fo r  im ita tion . “  R e se a rc h e s  i n  Zoology, 
p. 158.

15 See th e  very  in te res t in g  para lle lism  between th e  developm ent o f  spe
cies an d  languages, given by S i r  C. Lyell  in  “ T h e  Geolog. E v idences  of 
th e  A n t iq u i ty  of M an ,”  chap . xxiii.
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can be classed either na tu ra lly  according to  descent, or artificial
ly  by o ther characters. D om inant languages and dialects spread 
widely, and  lead to  the g radual extinction  of o ther tongues. A 
language, like a  species, when once extinct, never, as S ir  C. Lyell 
rem arks, reappears. T he same language never has two b irth 
places. D istinc t languages m ay be crossed or blended together.10 
We see variability  in  every tongue, and new w ords are continual
ly  cropping u p ;  b u t as there is a  lim it to  the  powers of the 
m em ory, single words, like whole languages, g radually  become 
extinct. As M ax M uller has well rem ark ed :— “  A struggle for 
life  is constan tly  going on am ongst th e  words and gram m atical 
form s in  each language. T he better, th e  shorter, the easier form s 
are constantly  gain ing  th e  upper hand, and they  owe their 
success to  th e ir  own inheren t v irtue.”  To these m ore im portan t 
causes of the survival of certa in  words, m ere novelty and fashion 
m ay be ad d ed ; fo r there  is  in  the  m ind  of m an  a strong  love 
fo r s lig h t changes in  all th ings. T he survival or preservation 
of certa in  favored words in  the struggle fo r existence is n a tu ra l 
selection.

T he perfectly  reg u la r and  w onderfully complex construction 
o f th e  languages of m any barbarous nations has o ften  been ad
vanced as a  proof, e ither of the  divine orig in  of these languages, 
o r of the  h igh  a r t  and fo rm er civilization of th e ir  founders. 
T hus F . von Schlegel w rite s : “ In  those languages which ap
pear to  be a t  the  lowest grade of intellectual cu ltu re , we fre 
quently  observe a  very h igh  and elaborate degree of a r t  in  th e ir 
g ram m atical structu re . T h is  is especially the case w ith  the 
Basque and th e  L apponian , and  m any of the  A m erican lan 
guages. B u t i t  is assuredly an  erro r to  speak of any language 
as an a rt, in  the  sense of its  having  been elaborately and m ethod
ically  form ed. Philo logists now adm it th a t  conjugations, de
clensions, &c., o rig inally  existed as d istinc t words, since joined 
to g e th e r; and  as such w ords express the  m ost obvious relations 
between objects and persons, i t  is  n o t su rp ris ing  th a t  they  should 
have been used by the  m en of m ost races du rin g  the  earliest 
ages. W ith  respect to  perfection , the  follow ing illu s tra tio n  will 
best show how easily we m ay e r r :  a  C rinoid sometimes consists 
of no less th a n  150,000 pieces of shell, a ll arranged  w ith  perfect

10 See re m a rk s  to  th is  effect by  th e  Rev. F .  W . F a r r a r ,  in  a n  in te res t ing  
a r t ic le ,  en t i t led  “  Philo logy a n d  D a rw in ism ,” in  “  N a tu r e ,”  M a rc h  24 th ,  
1S70, p. 52S.
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sym m etry in  rad iating  lin e s ; b u t a  n a tu ra lis t does n o t consider 
an  anim al of th is  k ind as m ore perfect th a n  a  b ila te ra l one w ith  
comparatively few parts, and  w ith  none of these p a rts  alike, ex
cepting on the opposite sides of the  body. H e  ju s tly  considers 
the  differentiation and specialization of organs as th e  te s t of 
perfection. So w ith  languages: the  m ost sym m etrical and com
plex ought no t to  be ranked above irreg u lar, abbreviated, and  
bastardized languages, w hich have borrow ed expressive w ords 
and useful form s of construction from  various conquering, con
quered, or im m igran t races.

From  these few and im perfect rem arks I  conclude th a t  the  
extremely complex and  regu lar construction of m any  barbarous 
languages, is no proof th a t  they owe th e ir o rig in  to  a  special act 
of creation. N or, as we have seen, does the  facu lty  o f articu la te  
speech in  itself offer any insuperable objection to  th e  belief th a t 
m an has been developed from  some lower form .

Sense of Beauty .—  T h is  sense has been declared to  be peculiar 
to  m an. I  re fe r here only to  the pleasure given by certa in  colors, 
form s, and sounds, and w hich m ay fa irly  be called a  sense of the  
beau tifu l; w ith cultivated m en such sensations are, however, in 
tim ately associated w ith  complex ideas and  tra in s  of though t. 
W hen we behold a  m ale b ird  elaborately d isp laying h is  graceful 
plum es or splendid colors before the  fem ale, w h ils t o ther b irds, 
no t th u s decorated, m ake no such display, i t  is im possible to 
doubt th a t  she adm ires the  beauty of her m ale p a rtn e r. A 9 
women everywhere deck themselves w ith  these p lum es, th e  beauty  
of such ornam ents cannot be disputed. As we shall see la te r , th e  
nests of hum m ing-birds, and the  p lay ing  passages of bower- 
birds are tastefu lly  ornam ented w ith gayly-colored ob jec ts ; and 
th is  shows th a t  they  m ust receive some k ind  of p leasure from  
the  sigh t of such th ings. W ith  th e  g rea t m a jo rity  of anim als, 
however, the  taste fo r the  beau tifu l is confined, a s  f a r  as we can 
judge, to  the  a ttrac tions of the  opposite sex. T he sweet s tra in s 
poured fo rth  by m any m ale b irds during  th e  season o f love, are 
certainly adm ired by the  females, of w hich fa c t evidence will 
hereafter be given. I f  fem ale birds had  been incapable of ap 
preciating  the  beautifu l colors, the ornam ents, an d  voices of th e ir  
m ale partners, all th e  labor and anxiety  exhibited  by the  la tte r  
in  displaying th e ir  charm s before the  fem ales w ould have been 
throw n aw ay; and th is  i t  is impossible to adm it. W hy certa in
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b rig h t colors should excite pleasure cannot, I  presum e, be ex
p lained, any m ore th a n  why certain  flavors and  scents are agree
ab le ; b u t h ab it has som ething to do w ith  the  resu lt, fo r th a t  
w hich is a t  first unpleasant to  our senses, u ltim ate ly  becomes 
p leasant, and hab its  are inherited. W ith  respect to  sounds, 
H elm holtz has explained to  a  certa in  extent on physiological 
principles, why harm onies and certa in  cadences are agreeable. 
B u t besides th is , sounds frequently  recurring  a t irreg u la r in te r
vals are h ighly  disagreeable, as every one w ill adm it who has 
listened  a t  n ig h t to  the  irreg u la r flapping of a  rope on  board  ship. 
T he sam e princip le seems to  come in to  p lay  w ith  vision, as the  
eye p refers sym m etry or figures w ith  some regu lar recurrence. 
P a tte rn s  of th is  k ind  a re  em ployed by even the  lowest savages as 
o rn am en ts; and they have been developed through sexual selec
tio n  fo r  the  adornm ent of some m ale anim als. W hether we can 
or n o t give any reason fo r the pleasure th u s derived from  vision 
and  hearing , ye t m an and  m any of the lower anim als are alike 
pleased by th e  same colors, graceful shading and  form s, and the 
same sounds.

T he ta s te  fo r  the  beau tifu l, a t  least as fa r  as fem ale beauty 
is  concerned, is n o t of a  special n a tu re  in  the  hum an  m in d ; fo r 
i t  differs w idely in  th e  different races of m an, and is n o t quite 
the  sam e even in  the  different nations of the  same race. Ju d g in g  
from  th e  hideous ornam ents, and  th e  equally hideous m usic 
adm ired  by m ost savages, i t  m ig h t be urged th a t th e ir  e s th e tic  
facu lty  was n o t so highly  developed as in  certain  anim als, for 
instance, as in  birds. Obviously no anim al would be capable of 
adm iring  such scenes as th e  heavens a t n igh t, a  beautifu l land 
scape, or refined m u sic ; b u t such high tastes are acquired 
th rough  cu ltu re , an d  depend on complex associations; they  are 
n o t enjoyed by barbarians or by uneducated persons.

M any of th e  faculties, w hich have been of inestim able serv
ice to  m an  fo r his progressive advancem ent, such as the  powers 
of the  im agination , w onder, curiosity, an undefined sense of 
beauty, a  tendency to  im ita tion , and  the  love of excitem ent or 
novelty, could hard ly  fa il to  lead  to  capricious changes of cus
tom s an d  fashions. I  have alluded to  th is  point, because a  recent 
w rite r has oddly fixed on C aprice “  as one of th e  m ost re
m arkab le  and typical differences between savages and brutes.”  
B u t n o t only can we p a rtia lly  understand  how i t  is th a t  m an  is
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from  various conflicting influences rendered capricious, b u t  th a t  
the  lower anim als are, as we shall h ereafte r see, likew ise ca
pricious in  th e ir affections, aversions, and sense of beauty . T here  
is also reason to suspect th a t  they love novelty, fo r  its  own 
sake.

Belief in  God —  Religion .—  T h ere  is  no evidence th a t  m an 
was aboriginally endowed w ith  th e  ennobling belief in  th e  ex
istence of an O m nipotent God. O n the  con trary  th e re  is am ple 
evidence, derived n o t from  hasty  travelers, b u t  fro m  m en who 
have long resided w ith savages, th a t  num erous races have existed, 
and still exist, who have no  idea of one o r m ore gods, and  who 
have no  words in  th e ir languages to  express such an  idea. T he 
question is of course wholly d is tin c t from  th a t  h ig h e r one, 
w hether there  exists a  C reator and R uler of the  u n iv e rse ; and 
th is  has been answered in  the  affirmative by some of th e  h ighest 
intellects th a t  have ever existed.

I f ,  however, we include under th e  te rm  “  relig ion  ”  th e  belief 
in  unseen o r sp iritual agencies, the  case is wholly d if fe re n t; fo r 
th is  belief seems to be universal w ith  the  less civilized races. 
N or is i t  difficult to comprehend how i t  arose. A s soon as the 
im portan t faculties of the im agination, w onder, and  curiosity , 
together w ith  some power of reasoning, had become p a rtia lly  de
veloped, m an would na tu ra lly  crave to understand  w h at was 
passing around him , and would have vaguely speculated on his 
own existence. As M r. M’Lennan has rem arked, “  Som e explan
ation of the phenomena of life, a  m an m u st fe ign  fo r h im self, 
and to  judge from  the  universality  of it, th e  sim plest hypothesis, 
and the first to  occur to  men, seems to have been th a t  n a tu ra l 
phenom ena are ascribable to the presence in  an im als, p lan ts , and 
things, and in  the  forces of na tu re , of such sp irits  p ro m p tin g  to 
action as m en are conscious they  themselves possess.”  I t  is  also 
probable, as M r. T aylor has shown, th a t dream s m ay have first 
given rise to the  notion of s p ir its ; fo r savages do n o t read ily  dis
tingu ish  between subjective and objective im pressions. W hen 
a  savage dream s, the figures which appear before h im  are be
lieved to  have come from  a  distance, and to  s tan d  over h im ; or 
“ the soul of the dream er goes ou t on its travels, and comes 
home w ith  a  rem em brance of w hat i t  has seen.”  17 B u t u n til  the

17T y lo r ,  “ E a r ly  H is to ry  of M ank in d ,”  P- 6. See a lso  the  th r e e  s t r i k 
ing ch ap te rs  on  the  D evelopm ent of R elia iop , in  L u b b o ck ’s  “ O r ig in  o f
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faculties of im agination, curiosity, reason, &c., had  been fa irly  
well developed in  the  m ind of m an, his dream s would n o t have 
led  h im  to  believe in  sp irits, any m ore th a n  in  the  case of a dog.

T he tendency in  savages to im agine th a t  n a tu ra l objects and 
agencies are anim ated by sp iritua l or liv ing  essences, is  perhaps 
illu stra ted  by a  little  fa c t w hich I  once n o ticed : m y dog, a  fu ll- 
grow n and very sensible anim al, was ly ing on the  law n during  
a h o t and  still d a y ; bu t a t  a little  distance a  slight breeze occa
sionally moved an open parasol, which would have been wholly 
disregarded by the dog, had any one stood near it. As i t  was, 
every tim e th a t  the parasol slightly  moved, the  dog growled 
fiercely and barked. H e m ust, I  th ink , have reasoned to h im 
self in  a rap id  and  unconscious m anner, th a t  m ovem ent w ithout 
any apparen t cause indicated the presence of some strange living 
agent, and th a t  no stranger had a  r ig h t to be on his territory .

T he belief in  sp iritu a l agencies would easily pass in to  the 
belief in  the  existence of one or m ore gods. F o r savages would 
n a tu ra lly  a ttrib u te  to  sp irits  the  same passions, the  same love of 
vengeance or sim plest fo rm  of justice, and  the  same affections 
which they them selves feel. T he Fuegians appear to  be in  th is 
respect in  an  in term ediate  condition, fo r when the surgeon on 
board the  “  Beagle ”  shot some young ducklings as specimens, 
Y ork M inster declared in  the  m ost solemn m anner, “  Oh, M r. 
Bynoe, m uch ra in , m uch snow, blow m u ch ; ”  and  th is  was evi
dently  a  re tribu tive  pun ishm ent fo r w asting hum an food. So 
again  he re la ted  how, when his b ro ther k illed a “  wild m an,” 
storm s long raged, m uch ra in  and snow fell. Y et we could never 
discover th a t the  F uegians believed in  w hat we should call a 
God, o r p ractised  any relig ious r i te s ;  and Jem m y B utton , with 
justifiable p ride, stou tly  m ain ta ined  th a t  there was no devil in  his

C ivil iza tion ,”  1870. In  a  like m a n n e r  Mr. H e r b e r t  Spencer, in  his in
genious essay in  th e  “ F o r tn ig h t ly  R e v ie w ” (M a y  1st, 1S70, p. 5 3 5 L  
a c co u n ts  for th e  e a r l ie s t  fo rm s  o f  re lig ious belief th ro u g h o u t  the  world, 
by m an being led th ro u g h  d ream s, shadow s, and  o the r  causes, to  look a t  
h im self  a s  a  double essence, co rp o rea l  and  sp ir i tu a l .  A s th e  sp ir i tua l  
being is supposed  to  exist a f t e r  d ea th  a n d  to  be pow erfu l,  i t  is p rop it ia ted  
by 'va r ious  g i f ts  and  ceremonies, a n d  i ts  a id  invoked. H e  then  fu r th e r  
show s th a t  n am es  o r  n ick n am es  given from  some a n im a l  o r  o th e r  object, 
to  the  ea r ly  p rogen ito rs  o r  fo u n d e rs  of a  tr ibe , a r e  supposed a f te r  a  long 
in te rv a l  to  rep resen t  the  rea l  p ro g en i to r  of th e  t r i b e ;  an d  such an im al or 
o b jec t  is th en  n a tu ra l ly  believed s t i l l  to  ex is t  a s  a  s p i r i t ,  is held sacred, 
a n d  w orsh ipped  a s  a  god. N everthe less  I  canno t b u t  suspec t  th a t  there  
is  a  s t i l l  e a r l ie r  an d  ru d e r  s tage, w hen  a n y th in g  w hich  m anifes ts  pow er 
o r  m ovem ent is  th o u g h t  to  be endowed w ith  some fo rm  o f  life, a n d  w ith  
m en ta l  facu l t ie s  ana logous  to  o u r  own.
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land . This la tte r  assertion is  the  m ore rem arkable, as w ith  
savages the  belief in  bad sp irits  is f a r  m ore com m on th a n  th a t  in  
good ones.

The feeling of religious devotion is a  h igh ly  com plex one, 
consisting of love, complete subm ission to  an  exalted  an d  m ys
terious superior, a strong sense of dependence, fea r, reverence, 
g ratitude, hope fo r the fu tu re , and  perhaps o ther elements. 
N o being could experience so com plex a n  em otion u n til  advanced 
in  his intellectual and m oral faculties to  a t  least a  m oderately 
high level. Nevertheless, we see some d is tan t approach to th is 
state of m ind in  the  deep love of a  dog fo r h is m aster, associated 
w ith  complete submission, some fear, and  perhaps o ther feel
ings. T he behavior of a  dog when re tu rn in g  to  h is m aster a fte r 
an  absence, and, as I  m ay add, of a  m onkey to  h is  beloved 
keeper, is  widely different from  th a t  tow ards th e ir  fellows. In  
the  la tte r  case th e  transports  of joy appear to  be som ew hat less, 
and the  sense of equality is shown in  every action. Professor 
B raubach goes so fa r  as to  m ain ta in  th a t  a  dog looks on  his m as
te r  as on a god.18

The same high m ental faculties which firs t led  m an  to  believe 
in  unseen sp iritua l agencies, then  in  fetish ism , polytheism , and 
u ltim ately  in  monotheism , would in fallib ly  lead h im , as long  as 
his reasoning powers rem ained poorly developed, to  various 
strange superstitions and  customs. M any of these a re  te rrib le  
to  th in k  of —  such as the sacrifice of hum an  beings to  a  blood- 
loving g o d ; th e  tr ia l of innocent persons by the  ordeal o f poison 
or fire ; w itchcraft, &c.—  yet i t  is well occasionally to  reflect cn 
these superstitions, fo r they show us w hat an in fin ite  debt of g ra t
itude we owe to  the im provem ent of ou r reason, to  science, and 
to  our accum ulated knowledge. As S ir  J .  Lubbock has well 
observed, “  I t  is n o t too m uch to say th a t  th e  ho rrib le  dread  of 
unknow n evil hangs like a th ick  cloud over savage life , and 
em bitters every pleasure.”  These m iserable and  in d irec t conse
quences of our h ighest faculties m ay be com pared w ith  th e  in 
cidental and occasional m istakes of th e  in stin c ts  o f th e  lower 
anim als.

“ I t  is  sa id  (D r .  W . L a u d e r  L indsay ,  “ J o u r n a l  o f  M e n ta l  Science,” 
1871, p. 4 3 ) ,  t h a t  B acon  long ago, an d  th e  p oe t  B u rn s ,  held th e  same 
notion.
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C H A P T E R  IV .

COMPARISON OP T H E  M ENTAL POWERS OP M AN AND T H E  LOWER
a n i m a l s  —  continued.

T h e  m o ra l  sense —  F u n d a m e n ta l  p roposit ion  —  T h e  qua li t ies  o f  social a n i 
m a l s —  O rig in  o f  sociability  —  S trugg le  between opposed in s t in c ts  —  
M a n  a  social an im a l  —  T h e  m o re  endur ing  social ins t inc ts  conquer 
o th e r  less p e rs is te n t  in s t in c ts  —  T h e  social v ir tu e s  a lone  regarded  by 
savages —  T h e  se lf-regard ing  v ir tu e s  acquired  a t  a  l a te r  s tage  of de
v e lo p m e n t—  T h e  im p o r tan ce  o f  th e  jud gm en t o f  the  members o f  the  
sam e  com m unity  on  co nd uc t  —  T ran sm iss io n  o f  m oral tendencies  —  
S um m ary .

I F U L L Y  subscribe to  the judgm ent of those w riters who m ain
tain. th a t  o f a ll th e  differences between m an and  the lower 
anim als, th e  m oral sense or conscience is by fax the m ost 

im p o rtan t. T h is sense, as M ackintosh rem arks, “ has a  r ig h tfu l 
suprem acy over every o th e r princip le of hum an  a c tio n ;”  i t  is 
sum m ed up  in  th a t  sho rt b u t im perious word ought, so fu ll of 
h ig h  significance. I t  is th e  m ost noble of a ll the a ttribu tes of 
m an , leading  h im  w ithou t a  m om ent’s hesitation  to  risk  his life 
fo r  th a t  of a  fellow -ereature; o r a f te r  due deliberation, im pelled 
sim ply  by  the  deep feeling  of r ig h t or duty , to sacrifice i t  in 
some g rea t cause. Im m anuel K a n t exclaims, “  D u ty ! W on
drous thought, th a t  w orkest n e ith e r by fond insinuation, flattery 
n o r by any th rea t, b u t m erely by holding up  thy  naked law in 
th e  soul, and  so ex to rting  fo r  thyself always reverence, i f  n o t al
ways obedience; before whom a ll appetites are dum b, however 
secretly they  re b e l; whence th y  orig inal ? ”

T h is  g rea t question has been discussed by m any w riters of 
consum m ate a b ility ; and m y sole excuse fo r touching on it , is the 
im possib ility  of here passing  i t  over; and because, as fa r  as I  
know, no one has approached i t  exclusively from  the side of 
n a tu ra l history. T h e  investigation  possesses, also, some inde
pendent in terest, as an a ttem p t to see how fa r  the  study of the
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lower anim als throws ligh t on one of th e  h ig h est psychical 
facu lties of man.

T he following proposition seems to  m e in  a  h igh  degree prob
ab le—  namely, th a t any anim al w hatever, endowed w ith  well- 
m arked social instincts,1 the  paren ta l and  filial affections being 
here included, would inevitably acquire a  m oral sense or con
science, as soon as its  in tellectual powers h ad  become as well, or 
nearly as well developed, as in  m an. F o r, firstly , th e  social in 
stincts lead an anim al to take pleasure in  th e  society of its  fel
lows, to feel a certa in  am ount of sym pathy w ith  them , and  to 
perform  various services fo r  them . T h e  services m ay be of a 
definite and evidently instinctive n a tu re ; o r there  m ay be only a 
wish and readiness, as w ith  m ost of the h igher social anim als, to 
aid the ir fellows in  certa in  general ways. B u t these feelings 
and services are by no m eans extended to  all th e  ind iv iduals of 
the same species, only to those of the  same association. Secondly, 
as soon as the m en tal faculties had  became h igh ly  developed, 
images of a ll p as t actions and motives would be incessantly 
passing through the  b ra in  of each in d iv id u a l: and th a t  feeling of 
dissatisfaction, o r even m isery, which invariab ly  resu lts , as we 
shall hereafter see, from  any unsatisfied in stin c t, w ould arise, as 
often as i t  was perceived th a t  the  enduring  and  always present 
social instinct had  yielded to  some other in stin c t, a t  the  tim e 
stronger, b u t ne ither enduring  in  its  na tu re , no r leaving  beh ind  i t  
a  very vivid im pression. I t  is clear th a t  m any instinctive  desires,

' S i r  B .  Brodie, a f te r  observing t h a t  m an  is a  social a n im a l  ( “ P sych o 
logical Inqu ir ies ,”  p. 1 9 2 ) ,  a sk s  the  p re g n a n t  question , “ o u gh t  n o t  th is  
to  settle  th e  d isputed  question  a s  to  the  ex is tence  of a  m o ra l  s e n s e . 
S im ila r  ideas have p robab ly  occurred  to  m an y  persons ,  a s  they  did long 
ago to  M a rc u s  A ure lius .  M r. J .  S. Mill speaks, in  h is  ce leb ra ted  w ork , 
“  U ti l i ta r ian ism ,”  (pp .  45, 4 6 ) ,  of the  social feelings a s  a  “  p o w erfu l  n a t 
u ra l  sen tim ent,”  and  a s  “  th e  n a tu r a l  basis  o f  s e n t im e n t  f o r  u t i l i t a r i a n  
m orality .”  A gain  he says, “ L ike  the  o th e r  acq u ired  cap ac i t ie s  above 
re ferred  to, the  m ora l facu l ty ,  if  no t a  p a r t  of o u r  n a tu r e ,  is  a  n a t u r a l  
o u tg row th  from  i t ; capable , like them , in  a  c e r ta in  sm all  degree ot 
sp ring ing  u p  spontaneously .” B u t  in  opposition to  a l l  th is ,  he  a lso  re 
m arks, “ if, a s  in my own belief, the  m ora l feelings a r e  n o t  in n a te ,  b u t-  
acquired, they  a re  no t for t h a t  reason less n a tu r a l . ”  I t  is  w i th  h es i ta t io n  
t h a t  I  ven tu re  to  differ a t  all from  so p ro fo u n d  a  th in k e r ,  b u t  i t  c an  
h a rd ly  be d isputed  t h a t  th e  social feelings a r e  in s t in c t ive  o r  in n a te  in  
the  lower a n im a ls ;  an d  w hy should th ey  n o t  be so in  m a n ?  M r.  B a m  
(see, fo r  instance, “ T h e  E m o tio n s  and  th e  W il l ,”  p. 4 8 1 )  a n d  o thers  
believe t h a t  the  m ora l sense is acqu ired  by each in d iv id u a l  d u r in g  his 
lifetime. On the  genera l  theory  of evolution th is  i s  a t  le a s t  ex trem ely  
improbable. T h e  ignoring  of all t ra n sm it te d  m en ta l  q u a l i t ie s  w ill ,  a s  it 
seems to  me, be h e rea f te r  judged a s  a  most se r ious  b lem ish  in  th e  w orks  
of Mr. Mill.
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such as th a t  of hunger, are in  th e ir  n a tu re  of sho rt d u ra tio n ; 
an d  a f te r  being satisfied, are n o t readily  or vividly recalled. 
Thirdly,  a f te r  the  power of language had been acquired, and the 
wishes of the  com m unity could be expressed, the  common opin
ion how each m em ber ought to ac t fo r th e  public good, would 
n a tu ra lly  become in  a  param ount degree the  guide to  action. B u t 
i t  should be borne in  m ind  th a t  however g rea t weight we m ay 
a ttrib u te  to  public opinion, our regard  fo r the  approbation and  
d isapprobation  o f our fellows depends on sym pathy, which, as we 
shall see, form s an  essential p a rt of the  social instinct, and is  in 
deed its  foundation-stone. Lastly, h ab it in  the  individual would 
u ltim ate ly  play a  very im portan t p a r t  in  guid ing the  conduct 
of each m em ber; fo r the  social in stin c t, together w ith  sym pathy, 
is, like any o ther instinct, greatly  strengthened by habit, and  so 
consequently would be obedience to  the  wishes and  judgm ent of 
the  com m unity. These several subordinate propositions m ust 
now be discussed, and  some of them  a t considerable length.

I t  m ay be well firs t to  prem ise th a t  I  do n o t wish to  m ain ta in  
th a t  any  s tric tly  social anim al, i f  its  in te llectual faculties were to  
become as active and  as h igh ly  developed as in  m an, would 
acquire exactly the  same m oral sense as ours. I n  the same m an
n e r  as various an im als have some sense of beauty, though they 
adm ire w idely different objects, so they  m ig h t have a  sense of 
r ig h t and  w rong, though led by i t  to  follow w idely different lines 
of conduct. I f ,  fo r instance, to  take an  extrem e ease, m en were 
reared under precisely the  same conditions as hive-bees, there 
can hard ly  be a  doubt th a t  ou r un m arried  fem ales would, like 
the  worker-bees, th in k  i t  a sacred du ty  to  k ill th e ir  brothers, and 
m others would strive to  k ill th e ir  fe rtile  daugh ters; and no one 
w ould th in k  o f in te rfe rin g .2 nevertheless, the  bee, or any other

2 M r. H .  S idgw ick  rem ark s ,  in  a n  ab le  d iscussion on  th is  sub jec t,  “ a  
su p e r io r  bee, we m a y  feel sure , w ould  a sp i re  to  a  m ilder  so lu tion  o f  th e  
p o p u la r  ques t ion .”  Ju d g in g ,  however, f rom  th e  h a b i ts  o f  m an y  o r  m ost 
savages, m a n  solves th e  problem  by  fem ale  in fan tic ide ,  po ly an d ry  and 
p rom iscuous  in te r c o u r s e ; th e re fo re  i t  m a y  w ell  be doubted w he the r  i t  
would be by  a  m ilde r  method. M iss Cobbe, in  com m enting  on the  sam e 
i l lu s t ra t io n ,  says ,  t h e  princ ip les  o f  social d u ty  w ould  be  th u s  re v e rs e d ; 
an d  by th is ,  I  presum e, she  m ean s  t h a t  th e  fu lf i lm ent of a social du ty  
w ould  tend  to  th e  i n ju r y  o f  ind iv idua ls  : b u t  she  overlooks th e  fac t ,  which 
she  w ould  doub tless  adm it ,  t h a t  th e  in s t in c ts  o f  t h e  bee have been acquired 
fo r  th e  good of th e  com m unity . S h e  goes so f a r  a s  to  sa y  t h a t  i f  the 
th eo ry  o f  e th ics  advocated  in  th is  c h a p te r  w e re  ever genera lly  accepted.
“ I  c a n n o t  b u t  believe t h a t  in  the  hour  of th e i r  t r iu m p h  would be sounded 
the  knell of th e  v i r tu e  of m a n k in d ! ”  I t  i s  to  be hoped t h a t  the
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social anim al, would gain in  our supposed case, as i t  appears to 
me, some feeling of rig h t or wrong, or a  conscience. F o r each 
individual would have an inw ard  sense o f possessing certain 
stronger or more enduring  instincts, and  others less strong  or 
enduring ; so th a t  there would o ften  be a struggle as to  which 
im pulse should be follow ed; and satisfaction, d issatisfaction, or 
even misery would be fe lt, as past im pressions were compared 
during  the ir incessant passage th rough  th e  m ind . I n  th is  case 
an  inw ard m onitor would te ll th e  an im al th a t  i t  would have 
been better to  have followed the  one im pulse ra th e r  th a n  the 
other. The one course ought to  have been followed, and the 
o ther ought n o t;  the  one would have been, r ig h t and  th e  other 
w rong; b u t to  these term s I  shall recur.

Sociability.—  A nim als of m any kinds are so c ia l; we find even 
d istinct species liv ing  together; fo r exam ple, some Am erican 
m onkeys; and  un ited  flocks of rooks, jackdaw s, and  starlings. 
M an shows the  same feeling in  his strong  love fo r th e  dog, which 
the  dog re tu rns w ith  in terest. Every one m ust have noticed how 
m iserable horses, dogs, sheep, &c., are when separated  fro m  the ir 
com panions, and w hat strong  m utual affection the  two form er 
kinds, a t  least, show on th e ir reunion. I t  is  curious to  speculate 
on the  feelings of a  dog, who w ill rest peacefully fo r  hours in  a 
room w ith h is m aster or any of the  fam ily , w ith o u t the  least 
notice being taken  of h im ; b u t if  le ft fo r a  sho rt tim e by him 
self, barks or howls dismally. We w ill confine ou r a tten tio n  to 
the  higher social an im als; and pass over insects, although  some 
of these are social, and aid  one another in  m any im p o rtan t ways. 
The m ost common m utual service in  the  h ig h e r anim als is to 
w arn one another of danger by means of th e  u n ited  senses of all. 
Every sportsm an knows, as D r. Jaeg e r rem arks, how difficult it 
is to  approach an im als in  a herd  or troop . W ild horses and 
cattle do not, I  believe, m ake any danger-signal; b u t the  a tti
tude  of any one of them  who first discovers an  enem y, w arns the 
others. Rabbits stam p loudly on the  g round  w ith  th e ir  h ind- 
fee t as a s ig n a l: sheep and chamois do the  sam e w ith  th e ir  fore
feet, u tte rin g  likewise a  whistle. M any b irds, and  some m am 
m als, post sentinels, w hich in  th e  case of seals are said  generally 
to be the  females. T he leader of a troop of m onkeys acts as the

belief in  the  perm anence  o f  v i r tu e  on  th is  e a r th  is  n o t  held  by  m any  
persons on so weak a  tenure.
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sentinel, and u tte rs  cries expressive both of danger and of 
safety .3 Social anim als perform  m any little  services fo r each 
o th e r: horses nibble, and cows lick  each o ther, on any spot 
which itches: monkeys search each other fo r ex ternal parasites; 
and B rehm  states th a t a f te r  a  troop of the  Cercopithecus griseo- 
viridis  has rushed through a  thorn)' brake, each m onkey stretches 
itself on  a branch, and another monkey s ittin g  by, “ conscien
tiously ”  exam ines its fu r , and ex tracts every th o rn  o r bu rr.

A nim als also render more im portan t services to one ano ther: 
th u s wolves and  some o ther beasts of prey h u n t in  packs, and 
aid  one ano ther in  a ttack ing  th e ir  victims. Pelicans fish in  
concert. T he H am adryas baboons tu rn  over stones to  find in 
sects, & c.; and  when they  come to  a  large one, as m any as 
can stand  round, tu rn  i t  over together and share the  booty. 
Social an im als m utually  defend each other. B ull bisons in 
N . A m erica, when there  is danger, drive the cows and calves 
in to  the m idd le of the herd , w hilst they defend the  outside. 
I  shall also in  a  fu tu re  chapter give an account of two young 
wild bulls a t  C hillingham  attack ing  an  old one in  concert, and 
of two stallions together try in g  to  drive away a  th ird  stallion 
from  a troop o f m ares. In  Abyssinia, B rehm  encountered a 
g rea t troop  of baboons who were crossing a valley: some had 
already ascended the  opposite m ountain , and some were still 
in  the  valley ; the  la tte r  were attacked by the dogs, b u t the 
old m ales im m ediately  hurried  down from  the  rocks, and w ith 
m ouths w idely opened roared  so fearfu lly  th a t  the dogs quickly 
drew back. T hey  were again  encouraged to  the a tta c k ; b u t by 
th is  tim e all th e  baboons had reascended the  heights, excepting 
a  young one, about six m onths old, who, loudly calling fo r 
aid , clim bed on a block o f rock, and  was surrounded. Now one 
of the  la rgest m ales, a tru e  hero, came down again  from  the 
m oun ta in , slowly w ent to  the  young one, coaxed him , and t r i 
um phan tly  led h im  away —  the dogs being too m uch astonished 
to  m ake an attack . I  cannot resist giving another scene which 
was w itnessed by th is  same n a tu ra lis t;  an  eagle seized a young 
Cercopithecus, which, by cling ing  to  a  branch, was no t a t once

* Brelim , “ T liierleben ,”  B . i. s. 52, 79. F o r  th e  case of the  monkeys 
e x t ra c t in g  th o rn s  f ro m  each o ther ,  see s. 54. W i th  respec t to  the  H a m a 
d ry as  tu r n in g  over stones, the  fa c t  is g iven (s. 76) on the  evidence of 
A lvarez , w hose observa tions  B rehm  th in k s  qu i te  t ru s tw o r th y .  F o r  the 
cases o f  the  old male baboons a t ta c k in g  th e  dogs, see s. 7 9 ;  a n d  w ith  
re sp ec t  t o  the  eagle, s. 56.
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carried  off; i t  cried loudly fo r assistance, upon  w hich th e  other 
members of the  troop, w ith  m uch up roar, rushed  to  the  rescue, 
surrounded the eagle, and pu lled  ou t so m any feathers, th a t  he 
no longer thought of his prey, b u t only how to  escape. T his 
eagle, as Brehm  rem arks, assuredly w ould never again  attack  a 
single monkey of a troop.4

I t  is certa in  th a t associated anim als have a  feeling of love 
for each other, which is  n o t fe lt  by non-social a d u lt anim als. 
IIow  fa r  in  m ost cases they actually  sym pathize in  the  pains 
and pleasures of others, is  m ore doubtfu l, especially w ith  re
spect to pleasures. M r. B uxton, however, who h ad  excellent 
means of observation, states th a t  h is macaws, w hich lived free 
in  Norfolk, took “ an  ex travagan t in te re s t”  in  a  p a ir  w ith  a 
n es t; and whenever the fem ale le f t  it , she was surrounded  by 
a troop “  scream ing horrible acclam ations in  h e r  honor.”  I t  
is often difficult to  judge w hether anim als have any feeling fo r 
the  sufferings of others of th e ir k ind. W ho can say w hat 
cows feel, when they surround and stare  in ten tly  on  a  dying 
or dead com panion; apparently , however, as H ouzeau rem arks, 
they feel no pity . T h a t anim als sometimes are fa r  from  feeling 
any sym pathy is too ce rta in ; fo r they  w ill expel a  wounded 
anim al from  the herd, or gore or w orry i t  to  death . T h is  is 
alm ost the blackest fac t in  n a tu ra l h istory , unless, indeed, the 
explanation which has been suggested is  tru e , th a t  th e ir  in stinc t 
or reason leads them  to  expel an in ju red  com panion, le s t beasts 
of prey, including  m an, should be tem pted  to  follow  the  troop. 
In  th is case th e ir  conduct is n o t m uch worse th a n  th a t  of the 
N orth  A m erican Ind ians, who leave th e ir feeble com rades to 
perish on the  p la in s ; or the  F ijian s , who, w hen th e ir  parents 
get old, or fa ll ill, bury  them  alive.

M any anim als, however, certainly  sym pathize w ith  each other’s 
distress or danger. T h is is the  case even w ith  b irds. C aptain 
S tansbury found on a  sa lt lake in  U tah  an old an d  completely 
b lind pelican, which was very fa t, and  m u st have been well

4 Mr. B e l t  gives the  case of a  sp ider-m onkey (A te le s )  in  N ic a ra g u a ,  
which w as  heard  sc ream ing  fo r  n ea r ly  tw o  h o u rs  in  th e  forest ,  and 
w as  found w ith  a n  eagle perched close by it. T h e  b ird  a p p a re n t ly  
feared to  a t ta c k  a s  long a s  it rem ained face to  f a c e ; a n d  M r. B e l t  
believes, from w h a t  he has  seen of the  h a b i t s  of these  m onkeys, t h a t  they 
p ro tec t  themselves from eagles by keeping tw o  o r  th r e e  toge ther .  “  T he  
N a tu ra l i s t  in  N ic a r a g u a / ’ p .  118.
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fed fo r a  long tim e by his com panions.5 M r. B lyth, as he 
in form s me, saw In d ian  crows feeding two or th ree of th e ir  com
panions which were b lin d ; and I  have heard of an  analogous 
case w ith the  domestic cock. We may, i f  we choose, call these 
actions in stinc tive ; bu t such cases are m uch too ra re  fo r the 
developm ent of any special in stinc t.0 I  have m yself seen a  dog, 
who never passed a  ca t who lay  sick in  a basket, and  was a 
g rea t friend  of his, w ithou t giving h e r a  few licks w ith  his 
tongue, the surest, sign of k ind  feeling in  a dog.

I t  m u st be called sym pathy th a t leads a courageous dog to 
fly a t  any one who strikes h is m aster, as he certain ly  will. I  
saw a  person pretending  to  beat a  lady, who had a very tim id  
little  dog on h er lap , and  th e  tr ia l had never been m ade b e fo re ; 
the little  creature in stan tly  jum ped away, b u t a fte r the  pretended 
beating  w as over, i t  was really  pathetic to see how perseveringly 
h e  tr ie d  to  lick h is m istress’s face, and com fort her. Brehm  
states th a t  when a baboon in  confinem ent was pursued to be 
punished, th e  others tried  to  p ro tec t him . I t  m ust have been 
sym pathy in  the  cases above given which led the  baboons and 

.  Cercopitheci to  defend th e ir  young comrades from  the dogs 
and  the  eagle. I  w ill give only one other instance of sympa
th e tic  and  heroic conduct, in  the  case of a  li t t le  A m erican mon
key. Several years ago a  keeper a t the Zoological Gardens 
showed me some deep and  scarcely healed wounds on th e  nape 
of h is own neck, inflicted on him , w hilst kneeling on the  floor, by 
a fierce baboon. T he lit t le  A m erican monkey, who was a w ann  

•friend of th is  keeper, lived in  the sam e large com partm ent, and 
was d readfu lly  a fra id  o f the  g rea t baboon. Nevertheless, as 
soon as he saw his frien d  in  peril, he rushed to  the  rescue, and 
by scream s and bites so d istracted  the  baboon th a t  the  m an 
was able to  escape, a fte r, as the  surgeon thought, ru n n in g  great 
risk  of h is life.

Besides love and  sym pathy, anim als exhibit o ther qualities 
connected w ith  the  social instincts, which in  us would be called 
m o ra l; and  I  agree w ith  Agassiz th a t  dogs possess som ething 
very like a conscience.

0 C ap t .  S ta n s b u r y  also g ives a n  in te res t ing  account of the  m a n n e r  in 
w hich  a  ve ry  young pe lican , c a r r ie d  a w a y  by  a  s t ro n g  s t ream , w as  
guided  an d  encouraged in  i t s  a t te m p ts  to  reach the  shore by h a l f  a  dozen 
old birds.

a A s M r. B a in  s ta tes ,  “ effective a id  to  a sufferer sp r ings  from  sy m 
p a th y  p ro p e r  ” : “  M en ta l  a n d  M ora l  Science,” p. 245.
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Dogs possess some power of self-com m and, and th is  does 
no t appear to  be wholly the resu lt of fear. A s B raubach  re
m arks, they  will refra in  from  stealing food in  the  absence of th e ir  
m aster. They have long been accepted as th e  very type of 
fidelity and obedience. B u t the  e lephan t is likewise very fa ith 
fu l to  his driver or keeper, and  probably considers h im  as 
the leader of the  herd. D r. H ooker in fo rm s m e th a t  an  elephant, 
which he was rid ing  in  In d ia , became so deeply bogged th a t  he 
remained stuck fa s t u n til  th e  nex t day, w hen he was extricated  
by m en w ith ropes. U nder such circum stances elephants w ill 
seize w ith  th e ir tru n k s any object, dead or alive, to  place under 
th e ir knees, to p revent th e ir  sink ing  deeper in  th e  m u d ; and 
the driver was dreadfu lly  afra id  lest the an im al should have 
seized D r. H ooker and  crushed h im  to  death. B u t th e  driver 
him self, as D r. H ooker was assured, ra n  no risk. T h is  forbear
ance under an  emergency so d readfu l fo r a  heavy an im al, is  a 
w onderful proof of noble fidelity.

A ll anim als liv ing  in  a  body, which defend themselves or 
a ttack  th e ir  enemies in  concert, m ust indeed be in  some degree 
fa ith fu l to one an o th e r; and those th a t  follow a  leader m u st be • 
in  some degree obedient. W hen the  baboons in  A byssinia p lu n 
der a garden, they silently  follow th e ir  lead er; and  i f  an  im 
pruden t young anim al makes a noise, he receives a  slap from  
the  others to  teach h im  silence and obedience. M r. G alton, who 
has had excellent opportunities fo r observing the  half-w ild  cattle  
in  S. A frica, says, th a t  they cannot endure even a  m om entary 
separation from  the  herd. They are essentially slavish, and  ac
cept the common determ ination, seeking no b e tte r lo t th a n  to  
be led by any one ox who has enough self-reliance to  accept 
the  position. T he m en who break in  these an im als fo r h a r
ness, watch assiduously fo r those who, by g razing  ap art, show 
a  self-reliant disposition, and these they  tra in  as fore-oxen. 
M r. Galton adds th a t  such anim als are ra re  and  valuable; and 
if  m any were born  they  would soon be elim inated, as lions are 
always on the  look-out fo r the  individuals which w ander from  
the  herd.

W ith  respect to  the  im pulse which leads certa in  anim als 
to  associate together, and to aid  one ano ther in  m any ways, 
we m ay in fer th a t in  m ost cases they  are im pelled by the 
same sense of satisfaction or pleasure which they experience in
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perform ing  other instinctive actions; or by the  same sense of 
dissatisfaction as when other instinctive actions are checked. 
We see th is  in  innum erable instances, and i t  is  illustra ted  in  
a  strik ing  m anner by the acquired instincts of our domesticated 
an im als; thus a young shepherd-dog delights in  driv ing  and 
ru n n in g  round a  flock of sheep, b u t no t in  w orrying th e m ; a 
young fox-hound delights in  hun tin g  a fox, w hilst some other 
kinds of dogs, as I  nave witnessed, u tte rly  disregard foxes. 
W hat a  s trong  feeling of inw ard satisfaction m u st impel a  bird, 
so fu ll of activity , to  brood day afte r  day over her eggs. M i
grato ry  birds are quite miserable if  stopped from  m ig ra tin g ; 
perhaps they enjoy s ta rting  on th e ir  long fligh t; b u t i t  is hard  
to  believe th a t  the poor pinioned goose, described by Audubon, 
which started  on foot a t  the proper tim e for its  journey of prob
ably more th an  a thousand miles, could have fe lt  any joy in 
doing so. Some instincts are determ ined solely by painfu l 
feelings, as by fear, which leads to  self-preservation, and is in  
some cases directed towards special enemies. No one, I  p re
sume, can  analyze the sensations of pleasure or pain. I n  m any 
instances, however, i t  is probable th a t  instincts are persistently 
followed from  th e  m ere force of inheritance, w ithout the stim 
ulus of e ither pleasure o r pain . A young pointer, when i t  first 
scents game, apparen tly  cannot help pointing. A squirrel in  a 
cage who pats  th e  nu ts  which i t  cannot eat, as i f  to  bury them  in 
the  g round , can hard ly  be th oug h t to  act thus, either from  
pleasure o r pain . H ence the  common assum ption th a t  men 
m u st be im pelled to  every action by experiencing some pleasure 
or pa in  m ay be erroneous. A lthough a  hab it m ay be blindly 
and im plicitly  followed, independently  of any pleasure o r pain  
fe lt  a t  the  m om ent, ye t i f  i t  be forcibly and abruptly  checked, 
a  vague sense of d issatisfaction is generally experienced.

I t  has often  been assumed th a t  anim als were in  the first place 
rendered social, and  th a t  they feel as a consequence uncom 
fortab le  when separated from  each other, and  comfortable whilst 
to g e th e r; b u t  i t  is a m ore probable view th a t  these sensations 
were first developed, in  order th a t  those anim als which would 
profit by liv ing  in  societ}', should be induced to  live together, in 
the  same m an n er  as the  sense of hunger and  the  pleasure o f ea t
in g  were, no doubt, first acquired in  order to induce animals 
to  eat. The feeling of pleasure from  society is probably an
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extension of the parental or filial affections, since the  social 
instinct seems to be developed by th e  young rem ain ing  fo r  a 
long tim e w ith the ir  p a re n ts ;  and  th is  extension m ay be a t
tributed  in  p a r t  to  habit, b u t  chiefly to  n a tu ra l  selection. W ith  
those animals which were benefited by living in  close association, 
the  individuals which took the  g rea test pleasure in  society would 
best escape various dangers, w hilst those th a t  cared least fo r  the ir  
comrades, and lived solitary, would perish  in  g rea te r numbers. 
W ith respect to the  origin of the  p a ren ta l and filial affections, 
which apparently  lie a t the  base of th e  social instincts, we know 
n o t the  steps by which they have been g a in e d ; b u t we may infer 
th a t  i t  has been to  a  large ex ten t th rough  n a tu ra l  selection. So 
i t  has alm ost certainly been w ith  th e  unusual and opposite feeling 
of hatred  between the  nearest relations, as w ith  th e  worker- 
bees which k ill th e ir  brother-drones, and  w ith  th e  queen-bees 
which k ill th e ir  daughter-queens; th e  desire to  destroy their 
nearest relations having been in  th is  case of service to  th e  com
m unity. P a ren ta l affection, or some feeling  w hich  replaces it, 
has been developed in  certa in  anim als extrem ely low in  the  scale, 
fo r  example, in  star-fishes and spiders. I t  is also occasionally 
present in  a  few members alone in  a  whole g roup  of animals, 
as in  the  genus Forficula, o r  earwigs.

T he all-im portant emotion of sym pathy is d is tin c t from  th a t 
of love. A m other m ay passionately love h er sleeping and 
passive in fan t, b u t  she can hard ly  a t  such tim es be said to 
feel sympathy fo r it . The love of a m a n  fo r  h is  dog is  distinct 
from  sympathy; and so is th a t  o f  a  dog fo r  h is m aster. Adam 
Sm ith  form erly argued, as has M r. B a in  recently, th a t  the 
basis of sym pathy lies in  our s trong  retentiveness of form er 
states of pa in  or pleasure. Hence, “  the  s ig h t of ano ther person 
enduring hunger, cold, fatigue, revives in  us some recollection of 
these states, which are pain fu l even in  idea.”  W e are thus  im 
pelled to  relieve the  sufferings o f another, in  o rder th a t  our own 
pa in fu l feelings may be a t the  same tim e relieved. I n  like m an
n er we are led to  partic ipate  in  the  pleasures of others.7 B u t

7 See the  first an d  s t r ik in g  c h a p te r  in  A dam  S m i th ’s “  T h e o ry  of M oral 
Sen tim en ts .”  A lso M r. B a in ’s “  M enta l  and  M ora l  Science.”  1868, p. 244, 
a n d  275-282. M r. B a in  s ta tes ,  th a t ,  “ s y m p a th y  is, ind irec t ly ,  a  source 
of p leasu re  to  th e  s y m p a th iz e r ; ” and  he a cco u n ts  fo r  th i s  th ro u g h  reci
procity. H e  re m ark s  t h a t  “  th e  person benefited, o r  o th e rs  in h is  stead, 
m ay m ake  up, by sy m p a th y  and  good offices re tu rn e d ,  fo r  a ll  t h e  sacrifice.” 
B u t  if, a s  a p p e a rs  to  be the  case, sy m p a th y  is  s t r ic t ly  a n  in s t inc t ,  i ts  ex-
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I  cannot see how th is view explains the fac t th a t sympathy is ex
cited, in  an immeasurably stronger degree, by a beloved, than  
by an  indifferent person. The m ere sight of suffering, independ
ently  of love, would suffice to  call up in  us vivid recollections and 
associations. The explanation may lie in  the  fac t th a t, with 
a l l . anim als, sym pathy is directed solely towards the  members 
of the  same community, and therefore towards known, and 
more or less beloved members, b u t  not to  all the individuals 
of the same species. This fac t is not more surprising  th an  
th a t  the fears of m any anim als should be directed against special 
enemies. Species which are n o t social, such as lions and  tigers, 
no doubt feel sym pathy for the suffering of the ir  own young, 
b u t n o t  fo r  th a t  of any other anim al. W ith  m ankind, selfish
ness, experience,, and im itation , probably add, as Mr. B ain  has 
shown, to  the  power of sym pathy ; fo r  we are led by the  hope of 
receiving good in  re tu rn  to perform  acts of sympathetic kindness 
to o thers; and  sym pathy is m uch strengthened by habit. In  
however complex a m anner th is  feeling m ay have originated, 
as i t  is one of h igh  im portance to all those anim als which aid 
and defend one another, i t  will have been increased through 
n a tu ra l selection; fo r  those communities, which included the 
greatest num ber of the  most sym pathetic members, would flour
ish best, and rear th e  greatest num ber of offspring.

I t  is, however, impossible to  decide in  m any cases w hether 
certain  social instincts have been acquired through n a tu ra l se
lection, or are the  ind irec t resu lt of other instincts and faculties, 
such as sym pathy, reason, experience, and a tendency to  im ita
tio n ; o r again, w hether they are simply the  result of long- 
continued habit. So rem arkable an  instinct as the  placing 
sentinels to  w arn  th e  com m unity of danger, can hard ly  have been 
the  in d irec t resu lt of any of these facu lties; i t  m ust, therefore, 
have been directly  acquired. On the  other hand, the habit fol
lowed by the  males of some social anim als of defending the 
com m unity, and of a ttack ing  th e ir  enemies o r th e ir  prey in  con
cert, m ay perhaps have orig inated  from  m utua l sym pathy; bu t 
courage, and  in  m ost cases s treng th , m ust have been previously 
acquired, probably th rough  n a tu ra l selection.

O f the  various instincts and  habits, some are m uch stronger

ercise w ould  give d irec t  p leasure ,  in  th e  sam e  m a n n e r  a s  the  exercise, a s  
before  rem arked ,  o f  a lm o s t  every o th e r  instinct.
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th a n  others; th a t  is, some either give more pleasure in  the ir  
performance, and more distress in th e ir  prevention, th a n  o th e rs ; 
or, which is probably quite as im p o rtan t, they are, th rough  
inheritance, more persistently followed, w ithou t exciting any 
special feeling of pleasure or pain . We are ourselves con
scious th a t  some habits are m uch m ore difficult to  cure or change 
th a n  others. Hence a struggle may often  be observed in  anim als 
between different instincts, or between a n  in s tin c t an d  some ha
bitual disposition; as when a  dog rushes a f te r  a  hare , is rebuked, 
pauses, hesitates, pursues again, o r re tu rn s  asham ed to h is mas
te r ;  or as between the  love of a female dog fo r  h e r young p up 
pies and fo r her m aster,—  fo r she m ay be seen to  slink away 
to  them , as i f  ha lf  ashamed of n o t accom panying h er m aster. 
B u t the  m ost curious instance known to  m e o f one in s tin c t get
ting  the  better of another, is the  m igra to ry  in s tin c t conquering 
the  m aternal instinct. The form er is w onderfully  s tro n g ; a 
confined b ird  w ill a t  the  proper season beat h e r  b reast against 
the  w ires of h e r  cage, u n til  i t  is bare and bloody. I t  causes 
young salmon to  leap out of the  fresh  w ater, in  which they 
could continue to  exist, and thus unintentionally  to  com m it sui
cide. Every one knows how strong  the  m aterna l in stinc t is, 
leading even tim id  birds to  face g rea t danger, though  w ith 
hesitation, and in  opposition to th e  in s tin c t of self-preservation. 
Nevertheless, the  m igratory instinct is so pow erful, th a t  la te  in  
the  au tum n swallows, house-martins, and sw ifts frequently  de
sert the ir  tender young, leaving them to perish m iserably in  their 
nests.8

We can perceive th a t  an  instinctive im pulse, i f  i t  be in 
any way more beneficial to  a  species th a n  some o ther o r op
posed instinct, would be rendered the  m ore p o ten t of the  two 
through n a tu ra l selection; for the  individuals w hich h ad  i t  most

8 T h is  fac t ,  th e  Rev. L . J e n y n s  s ta te s  (see his ed ition  o f  “  W h i te ’s N at.  
H is t ,  of Selborne,”  1853, p. 2 0 4 ) ,  w as  f irs t  recorded by  th e  i l lus tr ious  
.Tenner, in “  Phil .  T r a n s a c t .” 1824, an d  has  s ince  been confirm ed by sev
e ra l  observers, especially by M r. B lackw all .  T h i s  l a t t e r  c a re fu l  observer 
exam ined, la te  in  the  a u tu m n ,  du r in g  tw o  years ,  th i r ty - s ix  n e s t s ;  he 
found t h a t  twelve con ta ined  young dead b irds, five co n ta in ed  eggs on the 
p o in t  o f  being ha tched , an d  three, eggs n o t  n e a r ly  ha tched . M a n y  birds, 
n o t  y e t  old enough for a  prolonged flight, a re  likewise deser ted  an d  left 
behind. See B lackw all .  “  Researches in  Zoology,”  1834, pp . 108, 118. 
F o r  some ad d it io na l  evidence, a lthough  th is  is n o t  w an ted ,  see Leroy, 
“ L e t t re s  P h i l .”  1802, p. 217. F o r  S w if ts ,  G o u ld ’s “ In t ro d u c t io n  to  the 
B ird s  of G re a t  B r i t a in ,”  1823, p. 5. S im i la r  cases have  been observed 
in  C a n ad a  by M r. A d a m s ;  “ Pop. Science R ev iew ,” J u ly ,  1873, p. 283.
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strongly developed would survive in  larger numbers. W hether 
th is  is the case with the m igratory  in  comparison w ith the m ater
nal instinct, may be doubted. The g reat persistence, or steady 
action of the form er a t  certain  seasons of the  year during  the 
whole day, may give i t  for a  tim e param ount force.

Man a social animal.—  Every one will adm it th a t  m an  is 
a  social being. We see th is  in  his dislike of solitude, and in  his 
wish fo r  society beyond th a t  of his own family. Solitary con
finement is one of the severest punishm ents which can be in
flicted. Some authors suppose th a t  m an prim evally lived in  
single fam ilies; but a t  the  present day, though single families, 
o r only two or three together, roam the  solitudes of some savage 
lands, they always, as fa r  as I  can discover, hold friendly  rela
tions w ith other families inhabiting  the  same district. Such 
families occasionally m eet in  council, and unite for the ir  common 
defense. I t  is no argum ent against savage m an being a social 
anim al, th a t  the  tribes inhab iting  ad jacent districts are almost 
always a t  w ar w ith each o ther; for the  social instincts never 
extend to  all the  individuals of the  same species. Judg ing  
from  the  analogy of the  m ajority  of the  Q uadrum ana, i t  is 
probable th a t  the  early ape-like progenitors of m an were likewise 
social; b u t  th is  is no t o f m uch im portance fo r  us. Although 
m an, as he now exists, has few special instincts, having lost many 
which his early progenitors m ay have possessed, th is  is no 
reason why he should n o t have retained from  an extremely 
rem ote period some degree of instinctive love and sym pathy for 
his fellows. We are  indeed all conscious th a t  we do possess 
such sym pathetic fee lin g s; 0 b u t our consciousness does n o t tell 
us w hether they  are  instinctive, having originated long ago in 
the same m anner as w ith  th e  lower anim als, or w hether they 
have been acquired by each o f us d u rin g  our early years. As 
m an  is a  social anim al, i t  is  alm ost certain  th a t  he would inherit 
a  tendency to  be fa ith fu l to  h is comrades, and obedient to the 
leader of h is t r ib e ;  fo r  these qualities are common to  most 
social anim als. H e  would consequently possess some capacity 
fo r  self-command. H e  w ould from  an  inherited  tendency be

“ H u m e  re m a rk s  ( “ A n  I n q u i r y  C o ncern ing  th e  P r in c ip le s  o f  M ora ls ,” 
edit,  of 1751, p. 1 3 2 ) ,  “ T h e re  seems a  necessity  fo r  confessing t h a t  the  
h a p p in e ss  an d  m isery  o f  o th e rs  a r e  n o t  spectac les  a l to ge ther  indifferent to  
us, b u t  t h a t  th e  v iew  o f  th e  fo rm er  . . . com m unica tes  a  secret j o y :
th e  a p p e a ra n c e  o f  th e  l a t t e r  . . . th ro w s  a melancholy d am p  over
th e  im ag in a t io n .”
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w illing to  defend, in  concert with others, h is fellow -m en; and 
would be ready to aid them in  any way, w hich did no t too greatly 
in terfere  with his own welfare ot his own strong  desires.

The social animals which stand a t  the bottom  of the  scale 
are guided almost exclusively, and those which stand  h igher in 
the  scale are largely guided, by special in stinc ts  in  the  aid 
which they give to  the members of the same com m unity ; but 
they are likewise in  part impelled by m u tu a l love and  sympathy, 
assisted apparently by some am ount of reason. A lthough man, 
as ju s t remarked, has no special instincts to  te ll h im  how to  aid 
his fellow-men, lie still has the  impulse, and  w ith  h is improved 
intellectual faculties would n a tu ra lly  be m uch  guided in  this

j  o

respect by reason and experience. Instinc tive  sym pathy would 
also cause h im  to  value highly the  approbation of his fellows; 
for, as Mr. B a in  has clearly shown, th e  love of praise and the 
strong feeling of glory, and the still stronger ho rro r of scorn and 
infam y, “  are due to the  workings of sym pathy.”  Consequently 
m an would be influenced in  the highest degree by  the  wishes, 
approbation, and blame of h is fellow-men, as expressed by the ir  
gestures and language. T hus the social instincts, w hich m ust 
have been acquired by m an in  a  very rude state , and. probably 
even by h is early ape-like progenitors, still give the  im pulse to 
some of h is best ac tions; b u t  his actions are in  a  h ig h er degree 
determ ined by the  expressed wishes and ju d g m en t of h is fellow- 
men, and unfortunately  very often by h is own s trong  selfish 
desires. B u t as love, sym pathy and self-com m and become 
strengthened by habit, and as the power of reasoning becomes 
clearer, so th a t  m an can value justly  th e  jud g m en ts  of his 
fellows, he will feel him self impelled, ap a rt  from  any transito ry  
pleasure or pain , to  certain  lines of conduct. H e  m ig h t th en  de
c la re —  n o t th a t  any barbarian  or uncultivated  m an  could thus 
th in k —' I  am  the  supreme judge of m y own conduct, and in  
the words of K an t, I  will no t in  my own person violate the  dig
n ity  of hum anity .

The more enduring Social Instincts conquer the less per
sistent Instincts .—  We have not, however, as ye t considered the 
m ain  point, on which, from  our present p o in t of view, the  whole 
question of the  m oral sense tu rns. Why should a m a n  feel th a t 
he ought to obey one instinctive desire ra th e r  th a n  another? 
W hy is he b itterly  regre tfu l, if  he has yielded to  a  s trong  sense
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of self-preservation, and has not risked h is life to  save th a t  of a 
fellow-creature ? or why does he regret having stolen food from  
hunger ?

I t  is evident in  the first place, th a t  w ith m ank ind  th e  in 
stinctive impulses have different degrees of s tren g th ; a  savage 
will risk  his own life  to save th a t  of a member of the  same com
m unity , b u t w ill be wholly indifferent about a  s tra n g e r : a  young 
and tim id  m other urged by the  m aternal instinct will, w ithou t a 
m om ent’s hesitation, ru n  the  greatest danger for h e r own in fan t, 
b u t no t fo r  a  mere fellow-ereature. Nevertheless m any a  civil
ized m an, or even boy, who never before risked his life  fo r  
another, b u t  fu ll of courage and sympathy, has disregarded the 
in stinc t of self-preservation, and  plunged a t once into a  to rren t 
to save a  drow ning m an, though a stranger. I n  th is case m an 
is impelled by the  same instinctive motive, which made the 
heroic l i t t le  A m erican monkey, form erly described, save h is keep
er, by a ttack ing  the  g reat and dreaded baboon. Such actions as 
the  above appear to  be the simple resu lt of the  greater strength 
of the social or m aternal instincts th a n  th a t  of any other instinct 
or m o tiv e ; fo r  they are performed too instantaneously for reflec
tion , o r  fo r  pleasure or pa in  to  be fe lt a t  the tim e ; though, if  
prevented by  any cause, distress or even misery m igh t be felt. 
I n  a  tim id  m an, on th e  other hand, the instinct of self-preserva
tion  m igh t be so strong, th a t  he would be unable to  force himself 
to  ru n  any such risk, perhaps n o t even for h is own child.

I  am  aware th a t  some persons m ain ta in  th a t  actions per
form ed impulsively, as in  the above cases, do not come under 
the  dom inion of th e  moral sense, and cannot be called moral. 
They confine th is  te rm  to actions done deliberately, a fte r  a 
victory over opposing desires, or when prom pted by some exalted 
motive. B u t i t  appears scarcely possible to  draw any clear line of 
d istinction  of th is k ind .10 As fa r  as exalted motives are con
cerned, m any instances have been recorded of savages, destitute of 
any feeling of general benevolence towards m ankind, and not 
guided by any religious motive, who have deliberately sacrificed

101 re fe r  h e re  to  the  d is tinc tion  between w h a t  h a s  been called m aterial  
an d  fo rm a l  m ora li ty .  I  am  glad to  find t h a t  P ro fesso r  H ux ley  ( “ C r i t 
iques an d  A ddresses,”  1873, p. 2S7) takes  the  sam e view on th is  subject 
a s  I  do. M r .  Leslie  S tephen  re m a rk s  ( “ E ssay s  on P re e th in k in g  and 
P la in  S peak ing ,”  1873, p. S 3 ) ,  “ the  m etaphysica l d is tinc tion  between 
m a te r ia l  a n d  fo rm al m o ra l i ty  is a s  i r re lev an t  a s  o ther  such d istinc tions.”
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th e ir  lives as prisoners,11 ra th e r  th an  betray th e ir  com rades; 
and  surely the ir  conduct ought to be considered as m oral. As 
fa r  as deliberation, and the victory over opposing motives are 
concerned, animals may be seen doubting between opposed in 
stincts, in  rescuing the ir  offspring or comrades fro m  danger; 
yet the ir  actions, though done fo r the  good of others, are not 
called moral. Moreover, any th ing  perform ed very often  by us, 
will a t last be done w ithout deliberation or hesitation , and  can 
then hardly be distinguished from  an  in s t in c t ; ye t surely no one 
will pretend th a t  such an  action ceases to  be m oral. O n the 
contrary, we all feel th a t  an  act cannot be considered as perfect, 
or as perform ed in  the  m ost noble m anner, unless i t  be done im 
pulsively, w ithout deliberation or effort, in  th e  same m anner as 
by a m an in  whom the requisite qualities are innate . H e who 
is forced to overcome h is fea r or w ant of sym pathy before he acts, 
deserves, however, in  one way h igher cred it th a n  the  m a n  whose 
inna te  disposition leads h im  to a good act w ithout effort. As we 
cannot distinguish between motives, we ran k  all actions of a  cer
ta in  class as m oral, i f  perform ed by a  m oral being. A  m oral 
being is one who is capable of com paring h is p as t and  fu tu re  
actions or motives, and of approving o r d isapproving of them. 
We have no  reason to  suppose th a t  any of th e  lower anim als 
have th is capacity ; therefore, when a  N ew foundland dog drags a 
child out of the  water, or a monkey faces danger to  rescue its 
comrade, or takes charge of an  orphan monkey, we do n o t call its 
conduct m oral. B u t in  the case of m an, who alone can with 
certa in ty  be ranked as a  m oral being, actions o f a  certa in  class 
are called m oral, w hether perform ed deliberately, a f te r  a struggle 
w ith  opposing motives, or impulsively th ro u g h  in stin c t, or from  
the  effects of slowly-gained habit.

B u t to  re tu rn  to  our more im m ediate subject. A lthough some 
instincts are more powerful th an  others, and thus  lead to  cor
responding actions, yet i t  is untenable, th a t  in  m a n  the  social 
instincts (including  the  love of praise an d  fea r  of b lam e) pos
sess greater strength , or have, th rough  long habit, acquired 
greater strength  th a n  the  instincts of self-preservation, hunger, 
lust, vengeance, &c. W hy then  does m an  regre t, even though 
try in g  to banish such regret, th a t  he has followed the  one nat-

111 have  given one such  ease, nam ely  o f  th re e  P a ta g o n ia n  I n d ia n s  who 
p re fe rred  being shot, one a f te r  the  o ther ,  to  b e t ra y in g  th e  p la n s  o f  the ir  
com panions in w a r  ( “ J o u r n a l  of R esearches ,” 1845, p. 1 0 3 ) .
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u ra l impulse ra th e r  th a n  the  o ther; and why does he  fu rthe r 
feel th a t  he ought to  regret h is conduct? M an in  th is  respect 
differs profoundly from  the lower animals. Nevertheless we can, 
I  th in k , see with some degree of clearness the  reason of th is 
difference.

M an, from  the activity of his m ental faculties, cannot avoid 
reflection: past impressions and images are incessantly and  clear
ly passing th rough  his m ind. Now w ith those anim als which 
live perm anently  in  a  body, the  social instincts are ever present 
and persistent. Such anim als are always ready to  u tte r  the 
danger-signal, to  defend the community, and to  give a id  to the ir  
fellows in  accordance w ith  th e ir  hab its ; they feel a t  all times, 
w ithout the stim ulus of any special passion or desire, some 
degree of love and  sym pathy fo r  th e m ; they are unhappy if  long 
separated from  them , and always happy to  be again  in  the ir  
company. So i t  is w ith  ourselves. Even when we are quite 
alone, how often do we th in k  w ith  pleasure or p a in  of w hat 
others th in k  of us,—  of th e ir  im agined approbation or disappro
ba tion ; and th is  all follows from  sympathy, a  fundam ental 
elem ent of the  social instincts. A m an who possessed no trace of 
such instincts would be an unn a tu ra l monster. On the  other 
hand, the  desire to  satisfy hunger, or any passion such as ven
geance, is in  its  n a tu re  tem porary, and can for a tim e be fu lly  
satisfied. N or is i t  easy, perhaps hard ly  possible, to  call up  with 
complete vividness the  feeling, fo r  instance, of hunger; no r in
deed, as has often been rem arked, of any suffering. T he instinct 
of self-preservation is n o t fe lt except in  the  presence of danger; 
and m any a coward has thoug h t him self brave u n ti l  he has m et 
h is enemy face to face. T he  wish for another m an ’s property  
is perhaps as persistent a desire as any th a t  can be n a m e d ; b u t 
even in  th is  case th e  satisfaction of actual possession is generally 
a weaker feeling th a n  the  d es ire : m any a  thief, if  n o t a  habitual 
one, a f te r  success has wondered why he stole some article.12

12 E n m ity  o r  h a t re d  seems a lso  to  be a  highly  p e rs is ten t  feeling, p e rh a p s  
more so th a n  any  o th e r  t h a t  c an  be named. E n v y  is defined a s  h a t re d  of 
a n o th e r  fo r  some excellence o r  success ;  an d  Bacon insists  (E s sa y  ix .) ,  
“ O f  a ll  o th e r  affections envy  is the  m ost im portune  an d  co n t in u a l .” Dogs 
a re  ve ry  a p t  to  Iiate both s t r a n g e  men a n d  s tran ge  dogs, especially if  they  
live n e a r  a t  hand , b u t  do n o t  belong to  the  sam e fam ily , t r ibe ,  o r  c la n ;  
th i s  feeling  w ould  th u s  seem to be inn a te ,  a n d  is c e r ta in ly  a  m ost p e r 
s is te n t  one. I t  seems to  be  the  com plem ent an d  converse of th e  t ru e  social 
in s tinc t .  F ro m  w h a t  w e  h e a r  of savages, i t  w ould  a p p e a r  t h a t  som ething 
of th e  sam e kind  holds good w i th  them. I f  th is  be so, i t  w ould  be a  sm all 
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A m an cannot prevent past impressions often  repassing 
th rough  his m in d ; he will thus  be driven to  make a  comparison 
between the  impressions of past hunger, vengeance satisfied, or 
danger shunned a t  other m en’s cost, w ith  the  alm ost ever-present 
instinct of sympathy, and w ith  h is early  knowledge of what 
others consider as praiseworthy or blamable. T h is  knowledge 
cannot be banished from  his m ind , and from  instinctive sympathy 
is esteemed of g reat m om ent. H e  w ill th en  feel as i f  he had 
been balked in  following a present in stinc t or hab it, and  this 
with all anim als causes dissatisfaction, or even misery.

The above case of the  swallow affords an  illustra tion , though 
of a reversed na tu re , of a  tem porary  though  fo r  the  tim e strongly 
persistent in stinc t conquering another in stinc t, which is usually 
dom inant over all others. A t the  proper season these b irds seem 
all day long to  be impressed w ith  the  desire to  m ig ra te ; their 
habits change; they become restless, are noisy and  congregate 
in  flocks. W hilst the  m other-b ird  is feeding, o r brooding over 
h e r nestlings, the  m aterna l instinct is  probably s tronger th a n  the 
m ig ra to ry ; b u t the  in s tin c t which is the m ore persis ten t gains 
the  victory, and  a t  last, a t  a  m om ent w'hen h e r  young ones are not 
in  sight, she takes flight and deserts them . W hen arrived a t  the 
end of h e r long journey, and  the m igratory  in s tin c t has ceased 
to  act, w hat an  agony of remorse the  b ird  would feel, if , from  
being endowed w ith  g reat m ental activity, she could n o t prevent 
the  image constantly  passing th rough  her m ind , of h e r  young 
ones perishing in  the  bleak no rth  from  cold an d  hunger.

A t th e  m om ent of action, m a n  will no  doubt be a p t  to  follow 
the  stronger im pulse; and  though th is  m ay occasionally prom pt 
h im  to  the  noblest deeds, i t  w ill m ore commonly lead him  to- 
g ra tify  his own desires a t  th e  expense of o ther m en. B u t  after 
th e ir  gratification when p as t and weaker im pressions are judged 
by the  ever-enduring social instinct, and  by h is deep regard  for 
the  good opinion of his fellows, re tribu tion  wall surely  come.

s tep  in a n y  one to  t r a n s fe r  such feelings to  an y  m em b er  o f  th e  sam e  tribe 
i f  he had done him  a n  in ju ry  an d  had  become h is  enem y. N o r  is it 
p robab le  t h a t  the  p r im it ive  conscience w ould  re p ro ach  a  m a n  fo r  in ju r ing  
h is  e n e m y : r a th e r  i t  would reproach  him, if  he h a d  n o t  revenged  himself. 
T o  do good in r e tu rn  fo r  evil, to  love y o u r  enemy, is a  h e ig h t  of m ora li ty  
to  w hich  i t  m ay  be doub ted  w h e th e r  the  social in s t in c ts  w ould , by  th em 
selves, have ever led us. I t  is  necessary  t h a t  these  in s t in c ts ,  toge ther 
w i th  sym pa thy ,  should  have been highly  cu l t iv a ted  a n d  ex ten d ed  by  th e  aid 
o f  reason, in s truc tion ,  a n d  the  love o r  fe a r  of God, before  a n y  such  golden 
ru le  w ould  ever be th o u g h t  of a n d  obeyed.
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H e will then  feel remorse, repentance, regret, or sham e; this 
la tte r  feeling, however, relates almost exclusively to  the  judgm ent 
of others. H e  will consequently resolve more o r less firmly 
to act differently fo r  the fu tu re ; and th is is conscience; for con
science looks backwards, and serves as a guide for the  future.

The n a tu re  and  strength of the feelings which we call re
gret, shame, repentance or remorse, depend apparently  n o t only 
on the  strength of the  violated instinct, b u t partly  on the strength 
of the  tem ptation , and often still more on the judgm ent of 
our fellows. How fa r  each m an values the  appreciation of oth
ers, depends on the strength of his innate  or acquired feeling 
o f sym pathy; and on his own capacity for reasoning out the  re
m ote consequences of his acts. A nother element is m ost im por
ta n t, although n o t necessary, the  reverence or fear of the Gods, 
o r  S p irits  believed in  by each m a n : and th is applies especially 
in  cases of remorse. Several critics have objected th a t  though 
some slight regret or repentance may be explained by the view 
advocated in  th is  chapter, i t  is impossible thus to account for 
the  soul-shaking feeling of remorse. B u t I  can see little  force 
in  th is objection. My critics do n o t define w hat they mean by 
remorse, and  I  can find no definition im plying more th an  an 
overwhelming sense of repentance. Remorse seems to bear the 
same relation  to  repentance, as rage does to anger, or agony to 
pain. I t  is f a r  from  strange th a t  an instinct so strong and so 
generally adm ired, as m aternal love, should, if  disobeyed, lead to 
the deepest misery, as soon as the impression of the past cause of 
disobedience is weakened. Even when an action is opposed to 
no special instinct, merely to  know th a t  our friends and equals 
despise us for i t  is enough to  cause g reat misery. Who can doubt 
th a t  the  refusal to fight a  duel through fear has caused m any 
m en an  agony of sham e? M any a  Hindoo, i t  is said, has been 
stirred  to the  bottom  of his soul by having partaken  of unclean 
food. H ere is another case of w hat m ust, I  th ink , be called 
remorse. D r. L andor acted as a m agistrate  in  W est A ustralia, 
and  relates, th a t  a  native on h is farm , a f te r  losing one o f his 
wives from  disease, came and  said th a t  “ he was going to  a 
d is tan t tr ibe  to  spear a woman, to  satisfy  h is sense of duty 
to h is wife. I  to ld  h im  th a t  if  he did so, I  would send him  to 
prison for life. H e  rem ained about the  fa rm  fo r some months, 
bu t got exceedingly th in , and  com plained th a t  he could not rest
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or eat, th a t  his wife’s sp ir it  was h au n tin g  him , because he had 
no t taken  a  life for hers. I  was inexorable, and assured him  th a t  
noth ing  should save h im  i f  he did.”  Nevertheless the m an dis
appeared fo r  more th an  a  year, and th en  re tu rned  in  h igh  con
dition ; and his other wife to ld  D r. L andor th a t  h e r husband had 
taken the  life of a woman belonging to a d is tan t t r ib e ; b u t  i t  was 
impossible to  obtain legal evidence of the  act. The breach of a 
rule held sacred by the  tribe, will thus, as i t  seems, give rise to  the 
deepest feelings,—  and th is  quite ap a rt from  the  social instincts, 
excepting in  so fa r  as the ru le  is grounded on the  judgm en t of 
the  community. How so m any strange superstitions have arisen 
th roughou t the world we know n o t ;  no r can we te ll how some 
real and g reat crimes, such as incest, have come to  be held in  an 
abhorrence (which is no t however quite universal) by the  lowest 
savages. I t  is even doubtful w hether in  some tribes incest 
would be looked on w ith  g reater horror, th a n  w ould the  m ar
riage of a m an w ith a  woman bearing  th e  sam e nam e, though 
n o t a  relation. “  To violate th is  law is a crim e which the 
A ustralians hold in  the  greatest abhorrence, in  th is  agreeing 
exactly w ith  certain  tribes of N orth  America. W hen the ques
tion  is p u t  in  either d istric t, is i t  worse to k ill a  g ir l  of a  foreign 
tribe, o r to m arry  a  g irl of one’s own, an answer ju s t  opposite to 
ours would be given w ithout hesitation.”  W e m ay, therefore, 
re ject the  belief, lately  insisted 011 by some w riters, th a t  the 
abhorrence of incest is due to  our possessing a  special God- 
im planted conscience. O n the  whole i t  is in tellig ible, th a t  a m an 
urged  by so powerful a sen tim ent as remorse, though  arising 
as above explained, should be led to  ac t in  a  m anner, which 
lie has been ta u g h t to  believe serves as an  expiation, such as 
delivering him self up  to justice.

M an prom pted  by h is conscience, w ill th ro u g h  long  habit 
acquire such perfect self-command, th a t  h is desires and pas
sions will a t  last yield instan tly  and w ithout a struggle  to  his 
social sympathies and instincts, including h is feeling  for the 
ju d g m en t o f h is fellows. T he  s till hungry , o r  the  still re
vengeful m an  w ill n o t th in k  of stealing food, o r o f w reaking his 
vengeance. I t  is possible, o r  as we shall h e reafte r  see, even prob
able, th a t  the  hab it of self-command m ay, like o ther habits, be 
inherited. T hus a t  la s t m an comes to  feel, th rough  acquired 
and  perhaps inherited  habit, th a t  i t  is best fo r  h im  to  obey his
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m ore persistent impulses. The imperious word ought seems 
merely to  imply the  consciousness of the existence of a rule of 
conduct, however i t  may have originated. Form erly  i t  m ust 
have been often vehemently urged th a t  an  insulted gentlem an 
ought to  fight a  duel. We even say th a t  a  pointer ought to point, 
and  a retriever to  retrieve game. I f  they fa il to do so, they 
fail in  the ir  du ty  and act wrongly.

I f  any desire or instinct leading to  an action opposed to 
the  good of others still appears, when recalled to m ind, as strong 
as, or stronger than , the social instinct, a  m an will feel no keen 
regret a t  having followed i t ;  b u t he will be conscious th a t  if  his 
conduct were known to  h is fellows, i t  would meet w ith  the ir  
d isapprobation ; and few are so destitu te of sympathy as not to 
feel discom fort when th is is realized. I f  he has no such sym
pathy, and if  his desires leading to  bad actions are a t  the tim e 
strong, an d  when recalled are n o t over-mastered by the p e r
sis ten t social instincts, and the  judgm ent of others, then he is 
essentially a  bad m a n ; 13 and the sole restrain ing  motive le ft is 
the  fea r of punishm ent, and the conviction th a t  in the long 
ru n  i t  would be best fo r  his own selfish interests to regard the 
good of others ra th e r  th an  h is own.

I t  is obvious th a t  every one m ay w ith an  easy conscience 
g ra tify  his own desires, i f  they do n o t in terfere  w ith  his social 
instincts, th a t  is w ith  the  good of o th e rs ; b u t in  order to be quite 
free from  self-reproach, or a t  least of anxiety, i t  is almost neces
sary fo r h im  to  avoid the disapprobation, whether reasonable or 
not, of h is fellow-men. N or m ust he break through the  fixed 
habits of his life, especially if  these are supported by reason ; for 
i f  he does, he will assuredly feel dissatisfaction. H e  m ust like
wise avoid the  reprobation of the  one God or gods in  whom, 
according to his knowledge or superstition, he may believe; b u t 
in  th is  case the  additional fear of divine punishm ent often 
supervenes.

The strictly Social Virtues at first alone regarded.—  The above 
view of th e  origin and n a tu re  of the  m oral sense, which tells us 
w hat we ought to  do, and of the conscience which reproves us 
i f  we disobey it, accords well w ith w hat we see of the early and

13 D r.  P ro s p e r  D esp ine  in  h is  “  Psychologie N a tu re l le ,” 1S68 ( tom . i. p. 
2 4 3 :  tom. ii. p. 169) gives m an y  cu r ious  cases of th e  w ors t  c r im inals , who 
a p p a re n t ly  have  been en t ire ly  d e s t i tu te  of conscience.
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undeveloped condition of th is  faculty  in  m ankind . T h e  virtues 
w hich m ust be practised, a t least generally, by ru d e  m en, so 
th a t  they may associate in  a  body, are those w hich  are still 
recognized as the m ost im portan t. B u t  they  are practised 
almost exclusively in  relation  to  th e  m en of the  same tr ib e ; 
and  the ir  opposites are not regarded as crim es in  re la tion  to  the 
m en of other tribes. No tribe could ho ld  toge ther if  m urder, 
robbery, treachery, &c., were com m on; consequently such crimes 
w ith in  the lim its of the  same tribe “  are b randed  w ith  everlast
in g  infam y ” ; b u t excite no such sentim ent beyond these limits. 
A North-Am erican In d ian  is well pleased w ith  him self, and is 
honored by others, when he scalps a m an  of ano ther t r i b e ; and 
a  Dyak cuts off the  head of an unoffending person, an d  dries 
i t  as a trophy. T he  m urder of in fan ts  has prevailed  on  the 
largest scale th roughou t the  world,14 and has m e t w ith  no  re 
p roach ; b u t infanticide, especially of females, has been th ough t 
to  be good for the tribe, o r a t least n o t  in jurious. Suicide during  
fo rm er tim es was n o t generally considered as a  crim e,15 b u t ra th e r  
from  the  courage displayed, as an  honorable a c t ;  and  i t  is still 
practised by some semi-civilized and savage nations w ithou t re
proach, for i t  does n o t obviously concern others of the  tribe. I t  
has been recorded th a t  an  In d ian  T h u g  conscientiously regretted  
th a t  he had n o t robbed and strangled as m any travelers as d id  his 
fa th e r  before him . I n  a rude sta te  of civilization th e  robbery of 
strangers is, indeed, generally considered as honorable.

Slavery, although in  some ways beneficial d u rin g  ancient 
times, is a g rea t crim e; yqf i t  was n o t so regarded  u n ti l  quite 
recently, even by the  m ost civilized nations. A nd  th is  was espe
cially the case, because the slaves belonged in  general to  a 
race different from  th a t  of th e ir  masters. As barbarians  do not 
regard  the  opinion of the ir  women, wives are com m only treated  
like slaves. Most savages are u tte rly  ind ifferen t to  th e  suffer-

u  T h e  fu lles t  acco u n t  which I  have  m et w i th  is by D r .  G e r la n d ,  i n  his 
“  U eber  d a n  A ussterben der  N a tu rv d lk e r ,” 1 8 6 8 :  b u t  I  sha ll  have  to  re 
c u r  to  the  sub jec t  of in fan t ic id e  in  a  fu tu r e  ch ap te r .

16 See the  very in te res t in g  discussion on  S u ic ide  in  L eck y ’s “  H is to r y  of 
E u ro p e a n  M orals ,” vol. i, 1869, p. 223. W i t h  re spec t  to  savages ,  M r. 
W inw ood  R eade  in fo rm s me t h a t  the  negroes o f  W e s t  A f r ic a  o f te n  com m it 
suicide. I t  is well know n how common i t  w a s  a m o n g s t  th e  m ise rab le  
aborig ines of S o u th  A m erica  a f t e r  the  S p a n is h  conquest .  F o r  N ew  
Zealand , see the  voyage of th e  “ N o v a ra ,” a n d  for th e  A le u t ia n  Is lands ,  
M uller,  a s  quoted  by H ouzeau , “  L es  F a c u l ta s  M en ta le s ,”  e tc . ,  tom . ii. p. 
136.
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ings o f strangers, or even delight in  witnessing them. I t  is 
well known th a t  the women and  children  of the N orth-A m erican 
Ind ians aided in  to r tu r in g  th e ir  enemies. Some savages take a 
horrid  pleasure in  cruelty to  animals, and  hum anity  is an  u n 
known virtue. Nevertheless, besides the  fam ily affections, k ind 
ness is common, especially during  sickness, between the  m em 
bers of the  same tribe, and  is sometimes extended beyond these 
lim its. M ungo P a rk ’s touching account of the kindness o f the 
negro women of the  in terio r to  h im  is well known. M any in 
stances could be given of the noble fidelity of savages tow ards 
each other, b u t n o t to  s trangers; common experience justifies the 
m axim  of the S pan iard , “  Never, never tru s t  an Ind ian .”  There 
cannot be fidelity w ithou t t r u th ;  and  th is fundam ental v irtue is 
not rare  between the members of the  same tr ib e : thus Mungo 
P a rk  heard the  negro women teaching the ir  young children to 
love the  tru th . T his, again, is one of the  virtues which be
comes so deeply rooted in  the  m ind , th a t  i t  is sometimes p rac
tised by savages, even a t  a h igh  cost, towards strangers; b u t  to 
lie to your enemy has rarely  been thoug h t a  sin, as the h istory  of 
m odern diplomacy too p lain ly  shows. As soon as a  tribe has a 
recognized leader, disobedience becomes a crime, and even abject 
submission is looked a t  as a sacred virtue.

As d u rin g  rude tim es no m an  can be useful or fa ith fu l to 
his tribe w ithout courage, th is  quality  has universally been placed 
in  the  highest r a n k ;  and  although in  civilized countries a  good 
yet t im id  m an m ay be fa r  m ore useful to the com m unity th a n  
a brave one, we cannot help instinctively honoring the  la tte r  
above a coward, however benevolent. Prudence, on the  other 
hand, which does n o t concern the  welfare of others, though 
a very useful virtue, has never been h ighly  esteemed. As no m an 
can practise the virtues necessary fo r the  welfare of his tribe 
w ithout self-sacrifice, self-command, and the  power of endurance, 
these qualities have been a t all tim es h ighly  and m ost justly  val
ued. T he  A m erican savage vo luntarily  submits to the  most 
horrid  to rtu res  w ithou t a groan, to  prove and strengthen his for
titude and  courage; and we cannot help adm iring  h im , or even 
an In d ian  F ak ir , who, from  a  foolish religious motive, swings 
suspended by a  hook buried in  h is flesh.

T he  o ther so-called self-regarding virtues, which do not 
obviously, though they may really, affect the  welfare of th e  tribe.
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have never been esteemed by savages, though  now highly appreci
a ted  by civilized nations. The greatest in tem perance is no  re
proach w ith savages. U tte r  licentiousness, and  u n n a tu ra l crimes, 
prevail to  an astounding extent. As soon, however, as m arriage, 
whether polygamous, or monogamous, becomes common, jealousy 
w ill lead to  the  inculcation of fem ale v ir tu e ;  and  th is , being 
honored, will tend  to spread to the  unm arried  females. H ow  
slowly i t  spreads to  the  m ale sex, we see a t  th e  p resen t day. 
Chastity em inently requires self-com m and; therefore  i t  has been 
honored from  a  very early period in  th e  m oral h isto ry  of civ
ilized man. As a  consequence of th is, th e  senseless practice of 
celibacy has been ranked  from  a  remote period as a  v irtue. The 
hatred  of indecency, w hich appears to  us so n a tu ra l as to  be 
though t innate, and  w hich is  so valuable an  a id  to  chastity , is 
a  m odern v irtue, apperta in ing  exclusively, as S ir  G-. S taun ton  
rem arks, to  civilized life. T h is  is  shown by the  ancien t religious 
rites  of various nations, by the  drawings on th e  walls of P om 
peii, and by the  practices of m any savages.

We have now seen th a t  actions are regarded by savages, and 
were probably so regarded by prim eval m an, as good or bad, 
solely as they obviously affect the  w elfare o f the  tribe,—  not 
th a t  of th e  species, no r th a t  of an individual m em ber of the 
tribe. T his conclusion agrees well w ith  the  belief th a t  the 
so-called m oral sense is aboriginally derived from  th e  social 
instincts, for both relate a t  first exclusively to  the  com m unity.

The chief causes of the  low m orality  o f savages, as judged 
by our standard , are, firstly, the  confinement of sym pathy to 
th e  same tribe. Secondly, powers of reasoning insufficient to 
recognize the bearing  of m any virtues, especially of th e  self- 
regard ing  virtues, on the  general welfare of the  tribe. Savages, 
fo r  instance, fa il to  trace the m ultip lied  evils consequent on a 
w an t of tem perance, chastity, &c. A nd, th ird ly , weak power 
o f self-com m and; fo r  th is  power has not been strengthened 
th rough  long-continued, perhaps inherited , hab it, in s truc tio n  and 
religion.

I  have entered in to  the  above details on th e  im m orality  of 
savages, because some au thors have recently tak en  a  h igh  view of 
th e ir  m oral n a tu re , o r  have a ttribu ted  m ost of th e ir  crimes to 
m istaken benevolence. These authors appear to  re s t  th e ir  conclu
sion on savages possessing those virtues w hich  are serviceable, or
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even necessary, for the existence of the fam ily  and. of the tribe, 
—  qualities which they undoubtedly do possess, and o ften  in  a 
h igh  degree.

Concluding Remarks.—  I t  was assumed form erly  by philoso
phers of the  derivative school of morals th a t  the  foundation 
of m orality  lay in  a form  of Selfishness; b u t  more recently the 
“  Greatest happiness principle ”  has been brought prom inently  
forw ard. I t  is, however, more correct to  speak of the  la tte r  
princip le as the standard , and  n o t as the  motive of conduct, 
nevertheless, all the authors whose works I  have consulted, w ith 
a  few exceptions,16 w rite as if  there m ust be a  d istinct motive 
fo r  every action, and th a t  th is  m u st be associated w ith  some 
pleasure or displeasure. B u t m a n  seems often  to ac t im pul
sively, th a t  is from  instinct or long habit, w ithout any con
sciousness of pleasure, in  the same m anner as does probably a  bee 
o r an t, when i t  blindly follows its  instincts. U nder circum
stances of extreme peril, as during  a  fire, when a4 m an  endeavors 
to  save a  fellow-creature w ithout a  m om ent’s hesitation, he 
can  hard ly  feel p leasure; and still less has he tim e to  reflect on 
the  dissatisfaction which he m ig h t subsequently experience if  he 
d id  n o t m ake the  attem pt. Should he afterw ards reflect over 
h is  own conduct, he would feel th a t  there lies w ith in  him  an 
im pulsive power widely different from  a  search afte r  pleasure 
or happiness; and  th is seems to be the  deeply p lanted  social 
instinct.

I n  the  case of the lower anim als i t  seems m uch m ore appro
p ria te  to  speak of the ir  social instincts, as having been developed

10M ill  recognizes ( “ System  o f  Logic,”  vol. ii. p. 422)  in  th e  c learest  
m an n er ,  t h a t  ac tions  m ay  be perfo rm ed  th ro u g h  h ab it  w i th o u t  the  an t ic i
p a t io n  o f  p leasure. M r. H .  S idgwiek also, in  his E ssa y  on P le a s u re  and 
D es ire  ( “ T h e  C o n tem p ora ry  Review ,”  A p r i l ,  1872, p. 6 7 1 ) ,  r e m a rk s :  
“  T o  sum  up, in  con traven tion  o f  th e  doc tr ine  t h a t  o u r  conscious active 
im pulses a r e  a lw ay s  d irected  to w a rd s  th e  p roduc tion  o f  agreeab le  sensa
t io n s  in  ourselves, I  would m a in ta in  t h a t  we find everyw here  in conscious
ness  e x tra - reg a rd in g  impulse, d irected  to w a rd s  som ething  t h a t  is n o t  pleas
u r e  ; t h a t  in  m an y  cases the  impulse is so f a r  incom patib le  w i th  th e  self- 
r e g a rd in g  t h a t  the  tw o do n o t  easily  co-exist in  th e  sam e m om en t of con
sc iousness .” A  dim feeling t h a t  o u r  impulses do n o t  by a n y  m eans  a lw ays 
a r i s e  from  a n y  con tem poraneous or a n t ic ip a te d  p leasure ,  lias,_ I  canno t 
b u t  th in k ,  been one chief cause of the  acceptance  of th e  in tu i t iv e  theory  
o f  m ora l i ty ,  a n d  of the  rejection of th e  u t i l i t a r i a n  o r  “ G re a te s t  h a p p i
ness  ” theory . W i th  respect to  the  l a t t e r  theory  th e  s ta n d a rd  a n d  the  
m otive  o f  conduct have  n o  doubt often  been confused, b u t  th ey  a r e  really  
in  some degree blended.
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for the  general good ra th e r  than fo r  the  general happiness of 
the species. The term , general good, m ay be defined as the  
rearing  of the greatest num ber of individuals in  fu ll  vigor and 
health, w ith  all the ir  faculties perfect, under the  conditions to 
which they are subjected. As the  social instincts both of m an 
and the lower anim als have no doubt been developed by nearly 
the same steps, i t  would be advisable, i f  fou nd  practicable, 
to use the same definition in  both cases, and  to  take  as th e  stand
ard  of m orality , the  general good or welfare of th e  com munity, 
ra th e r  th a n  the general happ iness; b u t  th is  definition would 
perhaps require some lim ita tion  on  account of political ethics.

W hen a  m an  risks h is  life to  save th a t  of a fellow-creature, i t  
seems also m ore correct to  say th a t  he acts fo r  th e  general good 
ra th e r  th a n  fo r  the  general happiness of m ank ind . N o doubt 
the welfare and the  happiness of the  indiv idual usually  coincide; 
and a contented, happy tr ibe  w ill flourish better th a n  one th a t  is  ' 
discontented and  unhappy. We have seen th a t  even a t  an  early 
period in  the  history of m an, th e  expressed wishes o f the  com
m unity  will have na tu ra lly  influenced to  a la rge  ex ten t the 
conduct of each m em ber; and  as all wish fo r happiness, the  
“ greatest happiness p r in c ip le”  w ill have become a m ost im 
p o rtan t secondary guide and ob jec t; the  social in s tinc t, how
ever, together w ith  sym pathy (which leads to our regarding 
the approbation and disapprobation of o the rs) , hav ing  served as 
the p rim ary  im pulse and  guide. T hus th e  reproach is removed 
of laying the  foundation  of th e  noblest p a r t  o f ou r n a tu re  in  the  
base princip le of selfishness; unless, indeed, th e  satisfaction 
which every anim al feels, when i t  follows its  p roper instincts, 
and the  dissatisfaction fe lt  when prevented, be called selfish.

The wishes and  opinions of the  m embers of th e  sam e com
m unity , expressed a t first orally, b u t  la te r  by  w ritin g  also, 
e ither fo rm  the  sole guides of our conduct, or g reatly  reinforce 
th e  social in s tin c ts ; such opinions, however, have sometimes a 
tendency directly opposed to  these instincts. T h is  la t te r  fac t is 
well exemplified by the  Law of Honor, th a t  is, the  law of the  
opinion of our equals, and not of all ou r countrym en. The 
breach of th is  law, even when the breach is know n to  be stric tly  
accordant w ith  tru e  m orality , has caused m any a  m a n  more 
agony th an  a real crime. We recognize the same influence in  the 
bu rn ing  sense of shame which m ost of us have felt, even afte r
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the  in terval of years, when calling to  m in d  some accidental 
breach of a  trifling, though fixed, ru le  of etiquette. The judg 
m en t of the  com munity will generally be guided by some rude 
experience of w hat is best in  the  long ru n  fo r  all th e  m em bers; 
b u t  th is  judgm ent will n o t rarely e rr  from  ignorance and weak 
powers of reasoning. H ence the  strangest customs an d  super
stitions, in  complete opposition to the tru e  welfare and  h ap 
piness of m ankind , have become all-powerful th roughou t the  
world. We see th is in  the  horror felt by a  H indoo who breaks 
h is caste, and in  m any other such cases. I t  would be difficult to 
distinguish between th e  remorse fe lt by a  H indoo  who has yielded 
to  the  tem pta tion  of eating  unclean food, from  th a t  fe lt a f te r  
com m itting a th e f t ;  b u t the  form er would probably be the  
more severe.

How so m any absurd rules of conduct, as well as so m any 
absurd religious beliefs, have originated, we do n o t know ; nor 
how i t  is  th a t  they have become, in  all quarters of the  world, 
so deeply impressed on the m ind of m en ; b u t i t  is worthy of 
rem ark  th a t  a belief constantly  inculcated du ring  the  early years 
of life, w hilst the  b ra in  is impressible, appears to  acquire alm ost 
th e  na tu re  of an in s tin c t;  and the  very essence of an in stinc t 
is th a t  i t  is followed independently of reason. N either can we 
say why certa in  adm irable virtues, such as the love of tru th , are 
m uch m ore highly appreciated by some savage tribes th a n  by 
o thers; nor, again, why sim ilar differences prevail even am ongst 
highly civilized nations. K now ing how firmly fixed m any 
strange customs and superstitions have become, we need feel 
no surprise th a t  the self-regarding virtues, supported as they 
are by reason, should now appear to  us so n a tu ra l as to  be though t 
innate, although they were n o t valued by m an in  h is early  con
dition.

N otw ithstanding  m any sources of doubt, m an  can generally 
and 'read ily  distinguish between the  h igher and  lower m oral rules. 
T he  h igher are founded on the  social instincts, and relate to  the 
w elfare of others. They are supported by the  approbation o f our 
fellow-men and by reason. T he  lower rules, though some of 
them  when im plying self-sacrifice hard ly  deserve to  be called 
lower, re la te  chiefly to  self, and arise from  public opinion, m a
tu red  by experience and cu ltiv a tion ; fo r  they  are n o t practised by 
rude tribes.
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As m a n  advances in  civilization, and  sm all tr ibes  are un ited  
in to  la rger communities, th e  sim plest reason would te ll  each 
individual th a t  he ought to  extend h is social in stinc ts  an d  sym
pathies to all the  members of the same nation , though personally 
unknow n to  him . T his po in t being once reached, there is only 
an  artificial barrie r  to  prevent h is sym pathies ex tending  to  the  
m en of all nations and races. I f ,  indeed, such m en are sep
arated from  him  by g reat differences in  appearance o r habits, 
experience unfo rtuna te ly  shows us how long i t  is, before we look 
a t  them  as our fellow-creatures. Sym pathy  beyond the  confines 
of m an, th a t  is, hum an ity  to  the lower anim als, seems to  be one 
of the  la test m oral acquisitions. I t  is apparently  u n fe lt  by sav
ages, except tow ards the ir  pets. How little  the  old Rom ans knew 
of i t  is shown by th e ir  abhorren t g lad iatoria l exhibitions. The 
very idea o f hum an ity , as f a r  as I  could observe, was new to 
m ost of the  Gauchos of the  Pam pas. T h is  v irtue, one of the 
noblest w ith  which m an  is endowed, seems to  arise incidentally 
from  our sym pathies becoming m ore tender and  m ore widely 
diffused, u n til  they  are extended to  all sen tien t beings. As soon 
as th is  v irtue is  honored and practised by some few m en, i t  
spreads through instruc tion  and example to  th e  young and 
eventually becomes incorporated in  public opinion.

T he  highest possible stage in  m oral cu ltu re  is when we 
recognize th a t  we ought to  control ou r thoughts, an d  “  n o t  even 
in  inm ost though t to  th in k  again the  sins th a t  m ade the  past 
so p leasant to  us.”  W hatever m akes any bad action fam ilia r  to 
the  m ind, renders its  perform ance by so m uch  th e  easier. As 
M arcus A urelius long ago said, “  Such as are th y  habitual 
thoughts, such also w ill be th e  character of th y  m in d ;  fo r  the  
soul is dyed by the  thoughts.”

O ur great philosopher, H erbert Spencer, has recently ex
plained h is views on the m oral sense. H e  says, “  I  believe th a t  
the  experiences of u til i ty  organized and  consolidated through 
a ll p as t generations of th e  hum an  race, have been producing 
corresponding modifications, which, by continued transm ission 
and  accum ulation, have become in  us certa in  faculties of m oral 
in tu ition  —  certa in  emotions responding to  r ig h t  and wrong 
conduct, which have no apparen t basis in  the  indiv idual ex
periences of u tility .”  There is n o t the least in h eren t im prob
ability, as i t  seems to  me, in  virtuous tendencies being m ore or
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less strongly inherited ; for, no t to m ention the  various dis
positions and habits transm itted  by m any of o u r  domestic 
anim als to  the ir  offspring, I  have heard of au then tic  cases in  
which a  desire to  steal and  a  tendency to  lie appeared to  run  
in  families of the  upper ra n k s ; and as stealing is a  ra re  crim e in 
the  wealthy classes, we can hardly  account by accidental coin
cidence fo r  the  tendency occurring in  two or th ree  m em 
bers of the same family. I f  bad tendencies a re  transm itted , i t  is 
probable th a t  good ones are likewise transm itted . T h a t  the  
sta te  of the  body by affecting the  brain, has g reat influence on 
the  m oral tendencies is known to most of those who have suffered 
from  chronic derangem ents of the  digestion or liver. The same 
fac t is likewise shown by the  “ perversion or destruction of the 
m oral sense being often one of the earliest symptoms of m ental 
derangem ent ”  ;17 and insanity  is notoriously often inherited. E x 
cept through the  principle of the transm ission of m oral ten 
dencies, we cannot understand the  differences believed to exist in 
th is respect between the  various races of m ankind.

Even the p a rtia l transm ission of virtuous tendencies would 
be an  immense assistance to the  p rim ary  impulse derived directly 
and  indirectly  from  the social instincts. A dm itting  fo r a mo
m en t th a t  virtuous tendencies are inherited, i t  appears probable, 
a t  least in  such cases as chastity, temperance, hum anity  to  ani
mals, &c., th a t  they become first impressed on the  m ental or
ganization th rough  habit, instruction  and  example, continued 
d u rin g  several generations in  the  same family, and in  a  quite 
subordinate degree, or n o t a t  all, by the  individuals possessing 
such virtues having succeeded best in  the  struggle for life. My 
chief source of doubt w ith respect to any such inheritance, is th a t  
senseless customs, superstitions, and tastes, such as the  horror 
of a  H indoo for unclean food, ought on the same principle to 
be transm itted . I  have n o t m et w ith any evidence in  support 
of the  transm ission of superstitious customs or senseless habits, 
a lthough  in  itself i t  is perhaps n o t less probable th an  th a t  an i
m als should acquire inherited  tastes fo r  certa in  kinds of food 
o r fea r of certa in  foes.

F inally  the  social instincts, which no  doubt were acquired 
by m an  as by the  lower anim als fo r  the good of the  community,

17 M audsley , “  B ody  and M ind,”  p. 60.
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will fro m  the  first have given to  h im  some wish to  aid his 
fellows, some feeling of sym pathy, and  have compelled h im  to 
regard  the ir  approbation and  disapprobation. Such impulses 
will have served him  a t  a. very early period as a  rude  ru le  of 
r ig h t and wrong. B u t as m a n  gradually  advanced in  intellectual 
power, and  was enabled to  trace the  m ore rem ote consequences 
of his ac tions; as lie acquired sufficient knowledge to  re jec t bane
ful customs and superstitions; as he regarded m ore and  more, 
not only the  welfare, b u t  th e  happiness of his fellow -m en; as 
from  habit, following on th e  beneficial experience, in struc tion  
and example, his sym pathies became m ore tender and  widely 
diffused, extending to m en of all races, to  the  imbecile, m aim ed, 
and other useless mem bers o f society, and finally to  the  lower 
animals,—  so would th e  s tandard  of his m orality  rise h igher 
and higher. A nd i t  is adm itted  by m oralists of the  derivative 
school and by some in tu itionists, th a t  the s tandard  of m orality  
has risen since an early  period in  the history of m an.18

As a  struggle m ay sometimes be seen going on  between the  
various instincts of the  lower anim als, i t  is n o t su rp ris ing  th a t  
there  should be a  struggle in  m an  between h is social instincts, 
w ith  th e ir  derived virtues, and  his lower, though  m om entarily  
stronger im pulses or desires. This, as M r. G a lto n 10 has re
m arked, is all the  less surprising, as m an has em erged from  a 
state of barbarism  w ith in  a comparatively recent period. A fter 
having yielded to  some tem ptation  we feel a  sense of dissatis
faction, shame, repentance, o r remorse, analogous to  the  feelings 
caused by other powerful instincts or desires, w hen le f t  u n 
satisfied or balked. We compare th e  weakened im pression of 
a  past tem ptation  w ith the  ever present social instincts, o r  w ith 
habits, gained in  early youth and strengthened du ring  our whole 
lives, u n til  they have become alm ost as s trong  as instincts. I f  
w ith  the  tem ptation  still before us we do n o t yield, i t  is because 
e ither the  social in stinc t or some custom is a t  th e  m om ent pre
dom inant, or because we have learn t th a t  i t  w ill appear to  us 
hereafter the stronger, when compared w ith  the  weakened im-

18 A w r i te r  in th e  “ N o r th  B r i t i s h  R e v ie w ”  ( J u l y ,  1869, p. 5 3 1 ) ,  well 
capab le  of forming- a  sound  judgm en t,  expresses h im self  s t ro n g ly  in  favor  
o f  th is  conclusion. M r .  Lecky ( “ H is t ,  of M ora ls ,”  vol. i. p. 143) seems 
to  a  c e r ta in  ex ten t  to  coincide therein .

10 See his rem ark ab le  w o rk  on “  H e re d i ta ry  G en ius ,”  p. 349. T h e  D uke  
o f  A rgyll  ( “  P r im ev a l  M an ,”  p. 188) h a s  some good re m a rk s  on  th e  con- 
test. in m a n ’s n a tn r p  hetween r i e h t  a n d  wromr.
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pression of the  tem ptation, and we realize th a t  its  violation 
would cause us suffering. Looking to  fu tu re  generations, there 
is no cause to  fear th a t  the social instincts will grow weaker, 
and we m ay expect th a t  virtuous habits will grow stronger, 
becoming perhaps fixed by inheritance. I n  th is case the  struggle 
between our higher and  lower impulses will be less severe, and 
virtue w ill be trium phant.

Summary of the last two Chapters.—  There can be no  doubt 
th a t  the  difference between the m ind of the lowest m an and 
th a t  of the  highest anim al is immense. A n anthropom orphous 
ape, i f  he could take a  dispassionate view of his own case, would 
adm it th a t  though he could form  an artfu l p lan  to  p lunder a 
garden —  though he could use stones for fighting o r fo r  break
ing  open nuts, yet th a t  the  thought of fashioning a  stone into 
a  tool was quite beyond his scope. S till less, as he would adm it, 
could he follow out a  tra in  of metaphysical reasoning, or solve 
a m athem atical problem, or reflect on God, or adm ire a  grand 
n a tu ra l scene. Some apes, however, would probably declare 
th a t  they could and did adm ire the  beauty of the colored skin 
and  fu r  of the ir  partners in  m arriage. They would adm it, th a t  
though they could make other apes understand by cries some 
of th e ir  perceptions and sim pler wants, the  no tion  of expressing 
definite ideas by definite sounds had never crossed th e ir  minds. 
They m ig h t insist th a t  they were ready to  aid the ir  fellow-apes 
of the  same troop in m any ways, to  risk  the ir  lives fo r  them , 
and to  take charge of th e ir  o rp h an s ; b u t  they would be forced 
to acknowledge th a t  distinterested love fo r all living creatures, 
the  m ost noble a ttr ibu te  of m an, was quite beyond th e ir  com
prehension.

Nevertheless the  difference in  m ind  between m an  and  the  
h igher anim als, g rea t as i t  is, certainly is one of degree and not 
of kind. We have seen th a t  th e  senses and in tu itions, the 
various emotions and faculties, such as love, memory, a tten tion , 
curiosity, im itation , reason, &c., of which m an boasts, m ay  be 
found in  an  incipient, o r  even sometimes in  a  well-developed 
condition, in  th e  lower animals. They are also capable o f some 
inherited  improvement, as we see in  the  domestic dog compared 
w ith  the wolf or jackal. I f  i t  could be proved th a t  certa in  
h igh  m ental powers, such as the form ation  of general concepts,
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self-consciousness, &c., were absolutely peculiar to  m an, which 
seems extremely doubtful, i t  is n o t im probable th a t  these qual
ities are merely the incidental results of o ther highly-advanced 
intellectual facu lties; and these aga in  m ain ly  th e  resu lt of the 
continued use o f a perfect language. A t  w h a t age does the  
new-born in fan t possess th e  power of abstraction , o r become 
self-conscious, and reflect on its  own existence? We cannot 
answer; no r can we answer in  regard  to  th e  ascending organic 
scale. T he  h a lf-a rt, h a lf- in s tinc t of language s till bears the 
stamp of its  g radual evolution. T h e  ennobling  belief in  God is 
not universal w ith  m a n ;  and  the  belief in  sp ir itu a l agencies 
naturally  follows from  other m en tal powers. T he  m oral sense 
perhaps affords the  best and h ighest d is tinc tion  between m an 
and the  lower an im als ; b u t  I  need say no th ing  on  th is  head, as 
I  have so lately endeavored to  show th a t  th e  social instincts,—  
the  prim e princip le o f m an’s m oral constitu tion  20 —  w ith  the 
aid of active intellectual powers and  the  effects o f hab it, n a t
urally  lead to  the  golden rule, “  As ye would th a t  m en should 
do to  you, do ye to  them  likew ise; ”  an d  th is  lies a t  th e  founda
tion  of m orality.

I n  the  n ex t chapter I  shall make some few rem arks on the 
probable steps and m eans by which the  several m en ta l and  m oral 
faculties of m an have been gradually  evolved. T h a t  such evolu
tion  is a t least possible, ought n o t  to  be denied, fo r  we daily 
see these faculties developing in  every in f a n t ;  and  we may 
trace a  perfect gradation  from  the m ind  of an  u t te r  id io t, lower
th an  th a t  o f an  anim al low in  the  scale, to  the  m in d  of a

•

Newton.

2o « T h e  T h o u g h ts  of M arcus  A u re l iu s ,” &c., p .  139.

http://rcin.org.pl



IN TELLEC TU A L FACULTIES 129

C H A P T E R  V.

ON*. T H E  DEVELOPMENT OE T H E  INTELLECTUAL AND MORAL FAC
ULTIES DURING PRIMEVAL AND CIVILIZED TIM ES.

A dvancem en t o f  the in tellectual pow ers  th rough  n a tu ra l  s e le c t io n — Im 
po r tance  of im ita t ion  —  Social an d  m ora l facu lties  —  T h e i r  development 
w ith in  th e  l im its  o f  the  sam e tr ibe  —  N a tu r a l  selection a s  affecting 
civilized n a t io n s  —  Evidence t h a t  civilized n a t io n s  were once barbarous .

TH E  subjects to  be discussed in  th is chapter are of the  h igh
est in terest, b u t are treated  by me in  an im perfect and 
fragm entary  m anner. Mr. Wallace, in  an adm irable pa

p er before referred  to, argues th a t  m an, a f te r  he had  partia lly  
acquired those intellectual and m oral faculties which distinguish 
h im  from  th e  lower animals, would have been b u t little  liable to 
bodily modifications through n a tu ra l selection o r any other 
means. F o r  m an  is enabled th rough  h is m ental faculties “ to  
keep w ith  an  unchanged body in  harm ony w ith  the  changing u n i
verse.”  H e has great power of adapting  his habits to new condi
tions of life. H e  invents weapons, tools, and  various stratagem s 
to  procure food and to defend himself. W hen he m igrates into a 
colder clim ate he uses clothes, builds sheds, and  makes fires; 
and  by th e  a id  of fire cooks food otherwise indigestible. H e  
aids his fellow-men in  m any ways, and anticipates fu tu re  events. 
Even a t  a  remote period he practised some division of labor.

T he  lower animals, on the  o ther hand, m ust have th e ir  bodily 
structu re  modified in  order to  survive under greatly  changed 
conditions. They m u st be rendered stronger, o r  acquire more 
effective teeth  or claws, fo r  defense against new enem ies; or 
they m u st be reduced in  size, so as to  escape detection and 
danger. W hen they m igrate  in to  a  colder climate, they m ust 
become clothed w ith th icker fu r, or have th e ir  constitutions 
altered. I f  they fail to  be th u s  modified, they will cease to 
exist.

T he  ou»'- however, is widely different, as M r. Wallace has
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w ith  justice insisted, in  relation  to  th e  in te llec tual and m oral 
faculties of man. These faculties a re  variab le ; and  we have 
every reason to believe th a t  the  variations ten d  to  be inherited. 
Therefore, if  they were form erly  of h igh  im portance to  prim eval 
m an  and  to his ape-like progenitors, they w ould have been 
perfected or advanced th rough  n a tu ra l  selection. O f th e  high 
im portance of the intellectual faculties th e re  can  be no  doubt, 
for m an m ainly owes to  them  h is  p redom inan t position in  the 
world. We can see, th a t  in  th e  rudest sta te  of society, the  in d i
viduals who were the  m ost sagacious, who invented and  used 
the best weapons or trap s , and  who were best able to  defend 
themselves, would rea r the  greatest num ber of offspring. The 
tribes, which included th e  largest num ber of m en  th u s  endowed, 
would increase in  num ber and  su p p lan t o ther tribes. N um bers 
depend prim arily  on the  m eans of subsistence, and th is  depends 
p artly  on the  physical na tu re  of the  c o u n ty ,  b u t  in  a  m uch 
higher degree on th e  arts w hich are  th e re  practised. As a 
tr ibe  increases and is victorious, i t  is  o ften  s till fu r th e r  in 
creased by the  absorption of o ther tribes.1 T h e  s ta tu re  and 
streng th  of th e  m en of a  tr ibe  are likewise of some im portance 
for its  success, and these depend in  p a r t  on th e  n a tu re  and 
am ount of the  food which can be obtained. I n  E urope  the  men 
of the Bronze period were supplanted by a  race m ore powerful, 
and, judg ing  from  th e ir  sword-handles, w ith  la rger h a n d s ;  b u t 
th e ir  success was probably still more due to  th e ir  superiority  
in  the  arts.

A ll th a t  we know about savages, or m ay in fe r  from  the ir  
trad itions and  from  old m onum ents, the h isto ry  of which is 
quite forgotten  by the  present inhab itan ts , show th a t  from  the 
rem otest tim es successful tribes have supp lan ted  other tribes. 
Relies of ex tinc t o r forgotten  tribes have been discovered 
throughout th e  civilized regions of the  earth , on  th e  w ild plains 
of America, and on the isolated islands in  th e  Pacific Ocean. 
A t the  present day civilized nations are everywhere supplanting  
barbarous nations, excepting where the  clim ate opposes a  deadly 
b a rr ie r ;  and  they succeed m ainly, though n o t exclusively, th rough  
th e ir  arts, which are the products of the  intellect. I t  is, there

1 A f te r  a  t im e  the  members o r  t r ibes  w hich  a re  absorbed in to  a n o th e r  
t r ib e  assum e, a s  S i r  H e n r y  M aine  re m a rk s  ( “ A n c ie n t  L a w ,”  p. 1 3 1 ) ,  
t h a t  they  a r e  the  co-descendants of the  sam e ancesto rs .
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fore, highly probable th a t  w ith m ankind  the  intellectual facul
ties have been mainly and gradually perfected th rough  n a tu ra l 
selection; and th is conclusion is sufficient fo r  our purpose. U n 
doubtedly i t  would be in teresting  to  trace the  development of 
each separate faculty from  the  state in  which i t  exists in  the  
lower anim als to th a t  in  which i t  exists in  m a n ; b u t ne ither 
my ability  no r knowledge perm its the  attem pt.

I t  deserves notice th a t, as soon as th e  progenitors of m an 
became social (and th is  probably occurred a t  a very early  pe
rio d ), the  principle of im itation, and  reason, and experience 
would have increased, and  m uch modified th e  intellectual powers 
in  a way, o f which we see only traces in  the  lower anim als. 
Apes are m uch given to im itation , as are the  lowest savages; 
and the simple fac t previously referred to , th a t  a f te r  a  tim e 
no anim al can be caught in  the  same place by the  same sort 
of trap , shows th a t  anim als learn  by experience, and  im ita te  
the caution of others. Now, if  some one m an  in  a  tribe, more 
sagacious th an  the  others, invented a  new snare or weapon, 
o r other means of a ttack  o r defense, the  p la inest self-interest, 
w ithout the  assistance of m uch reasoning power, would p rom pt 
the other members to  im ita te  h im ; and  a ll would thus  profit. 
The habitual practice of each new a r t  m u st likewise in  some 
slight degree strengthen the  intellect. I f  the  new invention 
were an  im portan t one, the  tr ibe  would increase in  num ber, 
spread, and supplan t other tribes. I n  a  tribe thus  rendered 
more num erous there would always be a  ra th e r  g reater chance 
of the  b ir th  of other superior and  inventive members. I f  such 
men left children to  in h e rit th e ir  m ental superiority, the  chance 
of the b ir th  of still more ingenious members would be some
w hat better, and  in  a very sm all tribe decidedly better. Even 
if  they le ft no children, the tribe would still include th e ir  
blood-relations; and i t  has been ascertained by agricu lturists  
th a t  by preserving and breeding from  the  fam ily  of an anim al, 
which when slaughtered was found  to  be valuable, the desired 
character has been obtained.

T u rn in g  now to  the social and m oral faculties. I n  order th a t  
primeval men, or the ape-like progenitors of m an, should become 
social, they m u st have acquired the  same instinctive feelings, 
which im pel o ther anim als to  live in  a  body; and they no doubt
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exhibited the  same general disposition. They would have felt 
uneasy when separated from  the ir  comrades, fo r  whom they 
would have fe lt some degree of love; they would have warned 
each other of danger, and  have given m u tu a l a id  in  a ttack  or 
defense. A ll th is im plies some degree of sym pathy, fidelity, and 
courage. Such social qualities, the  param ount im portance of 
which to  th e  lower anim als is  disputed by no one, were no  doubt 
acquired by the  progenitors o f m an in  a  s im ila r m anner, namely, 
through n a tu ra l selection, aided by inherited  habit. W hen two 
tribes of prim eval m an, liv ing  in  th e  same country, came into 
competition, i f  (o ther circum stances being equal) th e  one tribe 
included a  g rea t num ber of courageous, sym pathetic and fa ith fu l 
members, who were always ready to  w arn  each o ther of danger, 
to  aid  and  defend each other, th is  tr ibe  would succeed better and 
conquer the  other. L e t i t  be borne in  m in d  how all-im portan t 
in  the  never-ceasing w ars of savages, fidelity and  courage m ust 
be. T he  advantage w hich disciplined soldiers have over undis
ciplined hordes follows chiefly from  th e  confidence which each 
m an feels in  h is comrades. Obedience, as M r. B agehot has well 
shown, is  of th e  h ighest value, fo r  any fo rm  of governm ent is 
better th a n  none. Selfish and  contentious people w ill n o t cohere, 
and w ithou t coherence no th ing  can be effected. A  tr ib e  rich 
in  the  above qualities would spread and  be victorious over other 
t r ib e s : b u t  in  th e  course o f tim e i t  would, judg in g  from  all past 
history, be in  its  tu rn  overcome by some o ther tr ibe  s till more 
highly endowed. T hus the  social and  m oral qualities would 
tend  slowly to  advance and  be diffused th ro u g h o u t the  world. • 

B u t i t  m ay be asked, how w ith in  the  lim its  of th e  same tribe 
d id  a  large num ber of members first become endowed w ith  these 
social and  m oral qualities, and  how was the  s tan d a rd  of excel
lence ra ised? I t  is extrem ely doubtfu l w hether th e  offspring 
of the  more sjunpathetic and  benevolent paren ts , or of those who 
were th e  m ost fa ith fu l to  th e ir  comrades, w ould be reared  in  
g rea te r num bers th a n  th e  ch ild ren  of selfish and  treacherous 
paren ts  belonging to  th e  same tribe. H e  who was ready  to 
sacrifice h is life , as m any a  savage has been, ra th e r  th a n  betray 
h is com rades, w ould often leave no  offspring to  in h e r it  h is  noble 
na tu re . T he  bravest m en, who were always w illing  to  come to 
the  f ro n t  in  w ar, and who freely risked th e ir  lives fo r  others, 
would on  an average perish  in  larger num bers  th a n  o ther men.
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Therefore i t  hardly seems probable, th a t  the num ber of men 
g ifted  w ith such virtues, or th a t  the standard  of th e ir  excellence, 
could be increased through n a tu ra l selection, th a t  is, by the 
survival of the f itte s t; for we are n o t here speaking of one tribe 
being victorious over another.

A lthough the  circumstances, leading to an increase in  the 
num ber of those thus endowed w ith in  the same tribe, are too 
complex to be clearly followed out, we can trace some of the 
probable steps. I n  the first place, as th e  reasoning powers and 
foresight of the members became improved, each m an would 
soon learn  th a t  i f  he aided his fellow-men, he would commonly 
receive aid in  re tu rn . F rom  th is  low motive he m igh t acquire 
the hab it of a id ing his fellows; and the  hab it of perform ing 
benevolent actions certainly strengthens the feeling of sympathy 
which gives the  first impulse to  benevolent actions. H abits, 
moreover, followed du ring  m any generations probably tend  to  be 
inherited.

B u t another and m uch m ore powerful stim ulus to  the  develop
m en t of th e  social virtues, is afforded by the  praise and the 
blame of our fellow-men. To th e  in stinc t of sympathy, as we 
have already seen, i t  is p rim arily  due, th a t  we habitually  bestow 
both praise and  blame on others, w hilst we love the form er and 
dread the  la tte r  when applied to  ourselves; and th is  instinct 
no doubt was originally acquired, like all the  other social in 
stincts, th rough  n a tu ra l selection. A t  how early a period the 
progenitors of m an  in  the  course of the ir  development, became 
capable o f feeling and  being impelled by, th e  praise or blame 
of th e ir  fellow-creatures, we cannot of course say. B u t i t  appears 
t h a t  even dogs appreciate encouragement, praise, and blame. 
T he  rudest savages feel the  sen tim ent of glory, as they clearly 
show by preserving the  trophies of th e ir  prowess, by th e ir  habit 
of excessive boasting, and even by th e  extreme care which they 
take of th e ir  personal appearance and decorations; fo r  unless 
they regarded the  opinion of th e ir  comrades, such habits would 
be senseless.

They certainly feel shame a t  the  breach of some o f  th e ir  lesser 
rules, and apparently  remorse, as shown by the  case of the 
A ustra lian  who grew th in  and  could n o t rest from  having de
layed to  m urder some other woman, so as to  propitia te  his dead 
wife’s sp irit. Though I  have not m e t w ith  any other recorded
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case, i t  is scarcely credible th a t  a  savage, who w ill sacrifice his 
life  ra th e r  than  betray his tribe, or one who w ill deliver him self 
up as a  prisoner ra ther th an  break h is parole, would n o t feel 
remorse in  his inm ost soul, if  he h ad  fa iled  in  a  duty , which he 
held sacred.

We m ay therefore conclude th a t  prim eval m an, a t a very 
remote period, was influenced by the  praise and  blam e of his 
fellows. I t  is obvious, th a t  the  m em bers of the  same tribe 
would approve of conduct which appeared to  them  to  be fo r  the 
general good, an d  would reprobate th a t  which appeared evil. 
To do good un to  others —  to  do un to  others as ye would they 
should do un to  you —  is the  foundation-stone of m orality . I t  
is, therefore, hard ly  possible to  exaggerate the  im portance during  
rude tim es of the  love of praise and  the  dread of blame. A m an 
who was n o t im pelled by any deep, instinctive feeling, to  sacrifice 
his life fo r  the  good of others, ye t was roused to  such actions 
by a sense of glory, would by his example excite th e  same wish 
for glory in  other men, and would streng then  by exercise the 
noble feeling of adm iration. H e  m igh t thus  do fa r  m ore good 
to his tribe th a n  by begetting offspring w ith  a  tendency to  inherit 
his own high character.

With increased experience and  reason, m an  perceives the  more 
remote consequences of h is actions, and  the self-regarding virtues, 
such as tem perance, chastity, &e., which d u rin g  early  tim es are, 
as we have before seen, u tte rly  disregarded, come to be highly 
esteemed or even held sacred. I  need not, however, repea t what 
I have said on  th is  head in  the  fo u rth  chapter. U ltim ate ly  our 
moral sense or conscience becomes a highly complex sentim ent 
—  orig inating  in the social instincts, largely guided by. the 
approbation of ou r fellow-men, ru led  by reason, self-interest, and 
in la ter tim es by deep religious feelings, an d  confirmed by 
instruction and habit.

I t  m ust n o t  be forgotten th a t  a lthough a h igh  s tan d ard  of 
m orality  gives b u t  a  slight or no advantage to  each individual 
m an and  his children  over the  other m en of the  same tribe, yet 
th a t an increase in  the num ber of well-endowed m en and  an 
advancem ent in  the  standard  of m orality  w ill certa in ly  give an 
immense advantage to  one tribe over another. A tr ib e  includ
ing  m any members who, from  possessing in  a h igh  degree the 
sp ir it  of patrio tism , fidelity, obedience, courage, and sympathy,
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were always ready to aid one another, and to sacrifice themselves 
for the common good, would be victorious over m ost other tr ib es ; 
and th is would be na tu ra l selection. A t all tim es throughout 
the world tribes have supplanted other tr ibes ; and as morality 
is one im portan t element in  the ir  success, the  standard  of 
m orality  and the num ber of well-endowed m en will thus  every
where tend to  rise and increase.

I t  is, however, very difficult to form  any judgm ent why one 
particu lar tribe and no t another has been successful and has 
risen in  the scale of civilization. M any savages are in  the  same 
condition as when first discovered several centuries ago. As 
M r. Bagehot has remarked, we are ap t to  look a t  progress as 
norm al in  hum an society; bu t history refutes this. The ancients 
d id  not even en tertain  the  idea, no r do the O riental nations a t 
the present day. According to another high authority , S ir 
H enry  Maine, “  the greatest paid of m ankind  has never shown a 
particle of desire th a t  its  civil institu tions should be improved.”  
Progress seems to depend on m any concurrent favorable con
ditions, f a r  too complex to be followed out. B u t i t  has often 
been rem arked, th a t  a  cool climate, from  leading to  industry  
and to  the various arts, has been highly favorable thereto. The 
Esquim aux, pressed by hard  necessity, have succeeded in  many 
ingenious inventions, b u t th e ir  clim ate has been too severe for 
continued progress. N om adic habits, w hether over wide plains, 
or through the  dense forests of the  tropics, or along the  shores 
of the sea, have in  every case been highly detrim ental. W hilst 
observing the barbarous inhabitan ts o f T ierra  del Fuego, it 
struck me th a t  the  possession of some property, a  fixed abode, 
and the union of m any families under a chief, were the  indis
pensable requisites fo r  civilization. Such habits almost neces
sita te  the cultivation of the  g ro u n d ; and the  first steps in  cultiva
tion  would probably result, as I  have elsewhere shown, from  
some such accident as the  seeds of a fru it-tree  falling  on a heap 
of refuse, and producing an unusually  fine variety. T he  problem, 
however, of the  first advance of savages towards civilization is 
a t  present m uch too difficult to  be solved.

Natural Selection as affecting Civilized Nations .—  I  have 
h itherto  only considered the  advancement of m an from  a  semi
hum an  condition to  th a t  of the  m odem  savage. B u t some re
m arks on the action of n a tu ra l selection on civilized nations may
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be worth adding. T his subject has been ably discussed by Mr. 
W. R . Greg, and previously by M r. W allace and  M r. Galton. 
M ost of m y rem arks are taken  from  these th ree  authors. W ith 
savages, the weak in  body or m in d  are soon e lim in a ted ; and 
those th a t  survive commonly exhibit a vigorous s ta te  of health. 
We civilized men, on the  o ther hand , do our u tm ost to  check the  
process of e lim ination ; we build  asylum s fo r the  imbecile, the 
maimed, and  th e  sick; we in s titu te  poor-law s; and  our medical 
men exert their u tm ost skill to  save the  life  of every one to 
the  last m om ent. There is reason to believe th a t  vaccination has 
preserved thousands, who from  a  weak constitu tion  would for
m erly have succumbed to  small-pox. T hus the  weak members 
of civilized societies propagate th e ir  k ind . Ho one who has 
attended to  the breeding of domestic anim als w ill doubt th a t 
th is  m u st be h ighly  in ju rious  to  th e  race of m an . I t  is sur
prising  how soon a  w an t of care, or care w rongly directed, leads 
to  the  degeneration of a  domestic ra c e ; b u t  excepting in  th e  case 
of m an  him self, hard ly  any one is so ig no ran t as to allow his 
worst anim als to  breed.

T he  a id  which we feel impelled to  give to  th e  helpless is 
m ain ly  a n  incidental resu lt of the  in s tin c t of sym pathy, which 
was originally acquired as p a r t  of the  social instinc ts , b u t  subse
quently rendered, in  the m anner previously ind ica ted , more 
tender and m ore widely diffused. H or could we check our 
sym pathy, even a t  the  u rg ing  o f h a rd  reason, w ithou t deteriora
tion  in  the  noblest p a r t  of ou r na tu re . T he  surgeon m ay harden 
him self w hilst perfo rm ing  an  operation, fo r  he knows th a t  he 
is acting  fo r  the good of h is p a t ie n t ; b u t  i f  we were intentionally  
to  neglect the weak and  helpless, i t  could only be fo r a contingent 
benefit, w ith  an  overwhelming presen t evil. We m u s t therefore 
bear the undoubtedly bad effects of th e  weak surviv ing and 
propagating  th e ir  k in d ; b u t  there  appears to  be a t  least one 
check in  steady action, nam ely th a t  th e  weaker and  inferior 
mem bers of society do n o t m arry  so freely as th e  so u n d ; and 
th is  check m igh t be indefinitely increased by the  wreak in  body 
or m in d  re fra in ing  from  m arriage, though  th is  is  m ore to  be 
hoped fo r th a n  expected.

I n  every country in  which a large s tand ing  arm y is kep t up, 
the  finest young m en are taken  bv the  conscription o r are enlisted. 
T hey are thus  exposed to  early death  d u rin g  w ar, a re  often
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tem pted into vice, and  are prevented from  m arry ing  during  the  
prim e of life. On the other h an d .th e  shorter and feebler men, 
w ith poor constitutions, are left a t  h o m e la n d  consequently have 
a  much better chance of m arry ing  and propagating  th e ir  kind.

M an accumulates property  and bequeaths i t  to  his children, 
so th a t  the children of the rich have an advantage over th e  poor 
in  the race for success, independently of bodily o r  m ental su
periority. On the other hand, the children of paren ts  who are 
short-lived, and are therefore on an  average deficient in  health  
and vigor, come in to  the ir  property sooner th an  other children, 
and will be likely to  m arry  earlier, and  leave a la rger num ber 
of offspring to inherit the ir  in ferior constitutions. B u t the  
inheritance of property by itself is very fa r  from  an  ev il; for 
w ithout the accum ulation of capital the  arts  could not p rogress; 
and i t  is chiefly th rough  the ir  power th a t  the  civilized races 
have extended, and are now everywhere extending th e ir  range, 
so as to take the  place of the lower races. N or does the moderate 
accumulation of wealth in terfere  w ith  the  process of selection. 
W hen a poor m an becomes moderately rich, his children enter 
trades or professions in  which there is  struggle enough, so th a t  
the able in  body and m ind succeed best. T he  presence of a body 
of well-instructed men, who have n o t to  labor fo r  the ir  daily 
bread, is im portan t to a  degree which cannot be over-estim ated; 
as all high intellectual work is carried on  by them , and on such 
work, m aterial progress of a ll kinds m ain ly  depends, n o t to  
m ention other and h igher advantages. N o doubt wealth when 
very g reat tends to convert m en in to  useless drones, but tbe ir  
num ber is never la rg e ; and some degree of elim ination here 
occurs, for we daily see rich  men, who happen  to  be fools or 
profligate, squandering away th e ir  wealth.

P rim ogeniture w ith  entailed estates is a  more d irect evil, 
though i t  m ay form erly have been a  g rea t advantage by the  
creation of a dom inant class, an d  any governm ent is better th an  
none. M ost eldest sons, though  they may be weak in body or 
m ind, m arry , w hilst the younger sons, however superior in  these 
respects, do not so generally m arry . N or can worthless eldest 
sons w ith  entailed estates squander th e ir  wealth. B u t here, as 
elsewhere, the  relations of civilized life  are so complex th a t  
some compensatory checks intervene. T he  m en who are rich 
th rough  prim ogeniture are able to select generation afte r  genera-
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tion  the  more beautifu l and charm ing  w om en; and these m ust 
generally be healthy in  body and  active in  m ind. The evil 
consequences, such as they may be, of the  continued preservation 
of the  same line of descent, w ithou t any selection, are checked 
by m en of ran k  always w ishing to  increase th e ir  w ealth  and 
pow er; and th is they  effect by m arry ing  heiresses. B u t the 
daughters of paren ts  who have produced single children, are 
themselves, as Mr. G alton has shown, a p t  to  be s te r i le ; and  thus 
noble fam ilies are continually  cu t off in  the  d irect line, and 
the ir  wealth flows in to  some side ch an n e l; b u t unfortunate ly  
th is channel is n o t determ ined by superiority  of any kind.

A lthough civilization thus  checks in  m any ways th e  action of 
na tu ra l selection, i t  apparently  favors the  be tte r  development 
of the body, by m eans of good food and the  freedom  from  occa
sional hardships. T h is  m ay be in ferred  from  civilized men 
having been found, wherever compared, to  be physically stronger 
th a n  savages. They appear also to  have equal powers of endur
ance, as has been proved in  m any adventurous expeditions. Even 
the  g reat luxury  of the  rich  can be b u t l i t t le  d e tr im en ta l;  for 
th e  expectation of life of our aristocracy, a t  a ll ages and of 
both sexes, is  very l i t t le  in ferio r to  th a t  of healthy E ng lish  lives 
in  the  lower classes.

We will now look to  th e  intellectual faculties. I f  in  each 
grade of society the  members were divided in to  two equal bodies, 
the  one includ ing  the intellectually superior and  th e  o ther the 
in ferio r, there can be little  doubt th a t  th e  fo rm er would succeed 
best in  all occupations, and rea r  a g reater num ber of children. 
E ven in  the  lowest walks o f life, skill and ab ility  m u st be of 
some advan tage ; though  in  m any occupations, owing to  the  great 
division of labor, a  very sm all one. H ence in  civilized nations 
there  will be some tendency to an increase bo th  in  the  num ber 
and  in  th e  s tan d ard  of the  intellectually  able. B u t  I  do not 
wish to  assert th a t  th is  tendency may n o t be m ore th a n  counter
balanced in  o ther ways, as by th e  m ultip lication  of the  reckless 
and  im prov iden t; b u t  even to  such as these, ab ility  m u st be 
some advantage.

I t  has often  been objected to  views like th e  foregoing, th a t  
th e  m ost em inen t men who have ever lived have le f t  no offspring 
to  in h e rit  th e ir  g rea t intellect. M r. Galton says, “  I  regret I  
am  unable to  solve the  sim ple question whether, and how far,
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men and women who are prodigies of genius are  infertile. I 
have, however, shown th a t men of eminence are by no m eans so.” 
Great lawgivers, the founders of beneficent religions, g rea t ph i
losophers and discoverers in  science, aid  the progress of m ankind 
in  a fa r  higher degree by th e ir  works th an  by leaving a numerous 
progeny. In  the case of corporeal structures, i t  is the selection 
of the slightly better-endowed and  the elim ination of the slightly 
less well-endowed individuals, and not the preservation of 
strongly-marked and ra re  anomalies, th a t  leads to  the advance
m ent of a species. So i t  will be w ith  the  intellectual faculties, 
since the somewhat abler men in each grade of society succeed 
ra ther better th an  the  less able, and consequently increase in 
num ber, i f  n o t otherwise prevented. W hen in  any nation  the 
standard  of in tellect and the num ber of intellectual men have 
increased, we may expect from  the  law of the  deviation from  
an  average, th a t  prodigies of genius will, as shown by Mr. 
Galton, appear somewhat more frequently th an  before.

I n  regard to  the  m oral qualities, some elim ination of the 
worst dispositions is always in  progress even in  the  m ost civilized 
nations. M alefactors are executed, or imprisoned for long 
periods, so th a t  they cannot freely tran sm it th e ir  bad qualities. 
Melancholic and insane persons are confined, o r com m it suicide. 
V iolent and quarrelsome m en often come to  a  bloody end. The 
restless who will no t follow any steady occupation —  and this 
relic of barbarism  is a g rea t check to  civilization —  em igrate 
to newly-settled countries, where they prove useful pioneers. I n 
temperance is so highly destructive, th a t  the  expectation of life 
of the  intem perate, a t  the  age of th ir ty  for instance, is only 13.8 
years; w hilst for the  ru ra l laborers of E ngland  a t  the same age 
i t  is 40.59 years. P rofligate women bear few children, and 
profligate m en rare ly  m a rry ;  both suffer from  disease. I n  the 
breeding of domestic anim als, the  elim ination of those individuals, 
though few in  num ber, which are in  any m arked m anner inferior, 
is no means an u n im portan t elem ent towards success. T his 
especially holds good w ith  in ju rious characters which tend  to 
reappear through reversion, such as blackness in  sheep; and 
w ith m ankind  some of the  worst dispositions, which occasionally 
w ithout any assignable cause m ake th e ir  appearance in  families, 
m ay perhaps be reversions to  a savage state, from  which we are 
n o t removed by very m any generations. T h is  view seems indeed
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recognized in  the common expression th a t  such m en are th e  black 
sheep of the  family.

W ith  civilized nations, as fa r  as an  advanced standard  of 
m orality, and an increased num ber of fa ir ly  good m en are con
cerned, n a tu ra l selection apparen tly  effects b u t  l i t t le ;  though 
the fundam ental social in stinc ts  were orig inally  th u s  gained. 
B u t I  have already said  enough, w h ils t trea tin g  of the  lower 
races, on the  causes which lead to  th e  advance of m orality , 
namely, the  approbation of our fellow-men —  th e  strengthening  
of our sympathies of h ab it  —  exam ple and  im ita tio n  —  reason 
—  experience, and even self-in terest —  in struc tion  d u rin g  youth, 
and religious feelings.

A m ost im portan t obstacle in  civilized countries to  an increase 
in  the  num ber of m en of a  superior class has been strongly 
insisted on by M r. Greg and  Air. G alton, nam ely, th e  fac t th a t  
th e  very poor and reckless, who aTe o ften  degraded by vice, 
alm ost invariably m arry  early, w hilst th e  careful and  frugal, 
who are generally otherwise virtuous, m arry  la te  in  life, so th a t  
they m ay be able to  support themselves and  th e ir  children  in  
com fort. Those who m a rry  early produce w ith in  a  given period 
n o t only a  greater num ber of generations, b u t, as shown by 
D r. D uncan, they produce m any m ore children. The children, 
moreover, th a t  are born  by m others d u rin g  th e  p rim e  of life 
are heavier and larger, and therefore probably m ore vigorous, 
th a n  those born  a t  other periods. T h u s  the  reckless, degraded, 
and  often vicious members of society, te n d  to  increase a t  a 
quicker ra te  th a n  th e  provident and  generally v irtuous members. 
Or as M r. Greg pu ts  the  case : “  T he  careless, squalid , unaspiring  
I r ish m an  m ultip lies like rabb its : th e  fru g a l, foreseeing, self- 
respecting, am bitious Scot, s tern  in  h is m orality , sp iritua l in  
h is fa ith , sagacious and  disciplined in  h is intelligence, passes 
h is best years in  struggle and  in  celibacy, m arries  late, and leaves 
few behind h im . Given a land  originally peopled by a thousand 
Saxons and  a thousand Celts —  and  in  a  dozen generations five- 
sixths of the  population would be Celts, b u t five-sixths of the 
property , of the  power, of th e  intellect, would belong to  the 
one-sixth of Saxons th a t  rem ained. I n  th e  e te rna l ‘ struggle for 
ex istence/ i t  would be the  in ferio r and  less favored race th a t  had 
prevailed —  and prevailed by virtue n o t of its  good qualities but 
of its  faults .”
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There are, however, some checks to  th is downward tendency. 
We have seen th a t  the  intem perate suffer from  a  h igh  ra te  of 
m ortality , and the  extremely profligate leave few offspring. The 
poorest classes crowd in to  towns, and i t  has been proved by Dr. 
S ta rk  from  the  statistics of ten years in  Scotland th a t  a t  all 
ages the death-rate is higher in  towns th a n  in  ru ra l districts, 
“  and du ring  the  first five years of life the town death-rate  is 
alm ost exactly double th a t  of the  ru ra l districts.” .-' As these 
re tu rn s  include both the rich and the poor, no doubt m ore th an  
twice the  number of b irths would be requisite to  keep up  the 
num ber of the very poor inhabitan ts in  the towns, relatively to 
those in  the  country. W ith women, m arriage a t  too early an 
age is highly in ju rious; f o r . i t  has been found in  F rance tha t, 
“  twice as m any wives under tw enty die in  the  year, as died out 
of the  same num ber of the unm arried.”  The m orta lity , also 
of husbands under twenty is “  excessively h igh,” 2 b u t w hat the 
cause of th is m ay be, seems doubtful. Lastly, i f  the  m en who 
prudently  delay m arry ing  un til they can bring  u p  th e ir  families 
in  comfort, were to  select, as they often do, women in  the prime 
of life, the  ra te  of increase in  the  better class would be only 
slightly lessened.

I t  was established from  an  enormous body of statistics, taken 
du ring  1853, th a t  the unm arried  m en throughout F rance, be
tween the  ages of twenty and eighty, die in  a m uch larger 
proportion th a n  the  m arried : fo r  instance, out of every 1000 
unm arried  men, between th e  ages of tw enty  and th ir ty ,  11.3 
annually  died, w hilst of the  m arried  only 6.5 died.3 A sim ilar 
law was proved to  hold good, du ring  the years 1863 and 1864, 
w ith  the entire population above the  age of tw enty in  S co tland : 
fo r  instance, ou t of every 1000 unm arried  men, between the 
ages of tw enty  and  th irty , 14.97 annually  died, w hilst of the 
m arried  only 7.24 died, th a t  is less th a n  half.4 D r. S ta rk  re
m arks on th is, “ Bachelorhood is more destructive to  life th an  
th e  m ost unwholesome trades, or th a n  residence in  an  unwhole

2T hese  q u o ta t io n s  a re  tak en  from o u r  h ighest a u th o r i ty  on such  ques
tions, nam ely . Dr. F a r r ,  in his p a p e r  “ On the  Influence of M a r r ia g e  on 
th e  M o r ta l i ty  of the  F re n c h  People ,”  read  before the N a t .  Assoc, fo r  the  
P rom otion  of Social Science.

3 D r .  F a r r ,  ibid. T he  q uo ta t io n s  given below a re  ex trac ted  from the
sam e  s t r ik in g  paper. .

4 1 have tak en  the  m ean o f  th e  qu inquenn ia l  means, given in “ T he  
T e n th  A n n u a l  R ep o r t  of B ir th s ,  D ea th s ,  &c., in  S c o t l a n d / ’
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some house or d is tric t where there has never been the  m ost 
d istan t a ttem pt a t  san itary  im provem ent.”  H e  considers th a t  
th e  lessened m orta lity  is the  d irect resu lt of “ m arriage, and 
the  more regular domestic hab its  w hich a tten d  th a t  sta te .”  H e 
adm its, however, th a t  the  in tem perate , profligate, and  crim inal 
classes, whose dura tion  of life is low, do n o t commonly m a rry ; 
and i t  m ust likewise be adm itted  th a t  m en w ith  a weak con
stitu tion, ill health, or any g rea t in firm ity  in  body or m ind, 
will often not wish to  m arry , or w ill be rejected. I)r . S ta rk  
seems to have come to  the  conclusion th a t  m arriage  in  itself 
is a m ain  cause of prolonged life, from  finding th a t  aged m ar
ried  m en still have a  considerable advantage in  th is  respect 
over the unm arried  of the  same advanced ag e ; b u t  every one 
m ust have known instances o f m en, who w ith  weak health  
during  youth did n o t m arry , and yet have survived to old age, 
though rem ain ing  weak, and  therefore  always w ith  a lessened 
chance of life  or of m arry ing . There is ano ther rem arkable 
circum stance which seems to support D r. S ta rk ’s conclusion, 
nam ely, th a t  widows and widowers in  F rance  suffer in  com pari
son w ith the  m arried  a very heavy fa te  of m o rta li ty ;  b u t Dr. 
F a r r  a ttribu tes  th is  to  th e  poverty an d  evil hab its  consequent 
on the d isruption  of the  fam ily , and to grief. On the  whole we 
m ay conclude w ith D r. F a r r  th a t  th e  lesser m orta lity  of m ar
ried th a n  of unm arried  men, w hich seems to  be a  general law, 
“  is  m ainly  due to the  constan t e lim ination  of im perfec t types, 
and  to  the  skilful selection of the finest ind iv iduals out of each 
successive g en e ra tio n ” ; the selection re la ting  only to  the  m ar
riage state, and acting  on all corporeal, in tellectual, and  moral 
qualities.5 We m ay, therefore, in fer th a t  sound and  good men 
who out o f prudence rem ain  fo r a  tim e unm arried , do not 
suffer a high ra te  of m ortality .

I f  the  various checks specified in  the  tw o last parag raphs and 
perhaps others as ye t unknown, do n o t prevent th e  reckless, 
the  vicious and otherwise inferior mem bers of society from 
increasing a t  a  quicker ra te  than  th e  be tte r  class of m en, the 
na tion  will retrograde, as has too often occurred in  the  history 
of the  world. We m ust remember th a t  progress is no invariable

6 Dr. D u n c a n  re m ark s  ( “ F ecund ity ,  F e r t i l i t y ,”  &c., p. 334)  on th is  
su b jec t :  “ A t  every age  the hea lthy  an d  b e a u t i fu l  go over  from the  u n 
m arr ied  side to th e  m arried , leaving the  u n m a r r ie d  colum ns crow ded w ith  
the  sickly and  u n fo r tu n a te .”
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rule. I t  is  very difficult to say why one civilized n a t io n  rises, 
becomes more pow erful, and  spreads m ore widely, th a n  a n o th e r ;  
or why the same na tion  progresses m ore quickly a t  one tim e  
than  a t  another. We can only say th a t  i t  depends on  a n  in 
crease in  the  actual num ber of th e  population , on  th e  n u m b e r  
of the m en endowed w ith  high in tellectual and  m o ra l facu lties , 
as well as on th e ir  s tandard  of excellence. C orporeal s tru c tu re  
appears to  have little  influence, except so f a r  as v igor o f  body 
leads to  vigor o f m ind.

I t  has been urged by several w riters  th a t  as h ig h  in te llec tua l 
powers are advantageous to  a  nation , the  old Greeks, w ho stood 
some grades h igher in  in te llect th a n  any  race th a t  has ever 
existed, ought, i f  the  power o f n a tu ra l  selection w ere real, to  
have risen s till h igher in  the  scale, increased in  n u m b er, ajad 
stocked the  whole o f Europe. H ere  we have th e  ta c i t  assum p
tion, so often m ade w ith  respect to  corporeal s tru c tu re s , th a t  
there is some inna te  tendency tow ards con tinued  developm ent in  
m ind and body. B u t development o f all k inds depends on  m any  
concurrent favorable circum stances. N a tu ra l  selection acts only 
tentatively. Ind iv iduals  and races m ay  have acquired  c e r ta in  
indisputable advantages, and  ye t have perished  f ro m  fa i l in g  in  
other characters. T h e  Greeks m ay have re tro g rad ed  f ro m  a 
want of coherence between th e  m any  sm all sta tes, f ro m  th e  sm all 
size of th e ir  whole country, fro m  th e  p rac tice  o f  slavery , or 
from  extreme sensuality ; fo r  they  d id  n o t  succum b u n t i l  
“ they were enervated and  co rru p t to  th e  very core.”  T h e  
western nations of E urope, who now  so im m easurab ly  su rpass  
the ir  fo rm er savage progenitors, a n d  s ta n d  a t  th e  s u m m it  o f 
civilization, owe l i t t le  or none o f th e ir  su p e rio r ity  to  d irec t 
inheritance fro m  th e  o ld  Greeks, tho u g h  th ey  owe m u c h  to  th e  
w ritten  works o f th a t  w onderfu l people.

Who can positively say why the  S p an ish  n a tio n , so d o m in a n t 
a t one tim e, has been distanced in  th e  race. T h e  aw akening , of 
the nations of E u ro p e  from  th e  d a rk  ages is  a s ti l l  m o re  p e r 
plexing problem. A t th a t  early  period , as M r. G a lto n  has 
rem arked, alm ost all the  m en  of a gen tle  n a tu re , th ose  g iven 
to  m edita tion  o r  cu ltu re  of the  m ind , h ad  no re fu g e  excep t in  
the  bosom o f a  C hurch  w hich  dem anded  c e l ib a c y ;0 a n d  th is

0 “ H e re d i ta ry  G e n iu s ,”  pp. 357-359 . T h e  R ev .  F .  W .  F a r r a r  
( “ F r a s e r ’s M ag .,”  A ug . 1S70, p. 2 5 7 )  a d v a n c e s  a r g u m e n t s  on  th e  o th e r
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could hardly  fa il to  have had  a de terio ra ting  influence on each 
successive generation. D uring  th is  same period  th e  H oly I n 
quisition selected w ith extreme care th e  freest and boldest m en 
in  order to  b u m  or im prison them . I n  S p a in  alone some of 
th e  best men —  those who doubted and  questioned, and  w ithout 
doubting there can be no progress —  were elim inated  during  
th ree  centuries a t  the  ra te  of a  thousand  a  year. T he  evil 
which the  Catholic Church has th u s  effected is incalculable, 
though no doubt counterbalanced to  a  ce rta in , perhaps to a 
large, ex ten t in  other w ays; nevertheless, E u ro pe  has progressed 
a t  an  unparalleled rate.

The rem arkable success of th e  E n g lish  as colonists, compared 
to other European nations, has been ascribed to  th e ir  “  daring  
and  persisten t en e rg y ” ; a  result w hich is well illu s tra ted  by 
com paring the progress of the  Canadians of E ng lish  and  F rench  
ex trac tion ; b u t who can say how the  E ng lish  gained the ir  
energy ? T here  is apparently  m uch  t r u th  in  th e  belief th a t  the 
w onderful progress of the  U n ited  S tates, as well as the  char
acter of the  people, are the  results of n a tu ra l selection; for 
th e  m ore energetic, restless, and  courageous m en fro m  all parts 
of E urope have em igrated during  the  la s t te n  o r twelve genera
tions to  th a t  g rea t country, and  have there  succeeded best. Look
in g  to  th e  d istan t fu tu re , I  do n o t th in k  th a t  th e  Rev. Mr. 
Zincke takes an  exaggerated view when he  says: “ A ll other 
series of events —■ as th a t  which resulted in  the  cu ltu re  of m ind 
in  Greece, and  th a t  which resulted in  th e  em pire  of Rome —  
only appear to  have purpose and  value w hen viewed in  con
nection w ith, o r ra th e r  as subsidiary to  . the  g rea t
stream  of Anglo-Saxon em igration to  th e  west.”  Obscure as 
is th e  problem of the  advance of civilization, we can  a t  least 
see th a t  a  na tion  which produced du ring  a  lengthened period 
the  g reatest num ber of h ighly  in te llectual, energetic, brave, 
patrio tic , and  benevolent m en, would generally prevail over less 
favored nations.

N a tu ra l selection follows from  th e  s trugg le  fo r  existence; 
and th is  from  a rap id  ra te  of increase. I t  is  impossible n o t 
to  reg re t b itterly , b u t w hether wisely is ano ther question, the
side. S i r  C. Lyell had  a lrea d y  ( “ P r in c ip le s  o f  Geology,”  vol. ii. P- 489) 
in a  s t r ik in g  passage called a t te n t io n  to  th e  evil influence of th e  H oly  
In q u is i t io n  in having, th ro u g h  selection, lowered th e  genera l  s ta n d a rd  
of in telligence in  Europe .
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ra te  a t  which m a n  tends  to  in c re a se ; fo r  th is  leads in  b a rb aro u s  
tribes to  in fan tic id e  an d  m an y  o th e r  evils, a n d  in  civ ilized  
na tions to  ab ject poverty , celibacy, an d  to  th e  la te  m a rr iag es  
of th e  p ruden t. B u t  as m a n  suffers f ro m  th e  sam e physica l 
evils as th e  low er an im als, he  has no  r ig h t  to  expect a n  im 
m u n ity  fro m  th e  evils consequent o n  th e  s tru g g le  fo r  existence. 
I-Iad he  n o t been subjected  d u r in g  p rim eva l tim es  to  n a tu r a l  
selection, assuredly he  w ould never have a t ta in e d  to  h is  p re sen t 
rank . S ince w e  see in  m any  p a r ts  o f th e  w orld  enorm ous areas  
of the  m ost fe r t i le  la n d  capable o f su p p o r tin g  n u m e ro u s  h ap p y  
homes, b u t  peopled on ly  by a  few  -wandering savages, i t  m ig h t  
be argued th a t  th e  s trugg le  fo r  existence h a d  n o t  been- suffi
ciently  severe to  force  m a n  upw ards  to  h is h ig h e s t s ta n d a rd . 
Ju d g in g  from  a ll t h a t  we know' o f m a n  a n d  th e  low er an im als , 
there  has always been sufficient v a riab ility  in  th e i r  in te llec tu a l 
and  m ora l facu lties , fo r  a  .steady advance th ro u g h  n a tu r a l  selec
tion . N o doub t such advance dem ands m a n y  fav o rab le  co n cu r
ren t c ircum stances; b u t  i t  m ay  well be doub ted  w h e th e r  th e  
m ost favorable w ould  have sufficed, h a d  n o t  th e  r a te  o f increase  
been rap id , an d  th e  consequent s tru g g le  fo r  existence ex trem ely  
severe. I t  even appears f ro m  w h a t we see, fo r  in s tan ce , in  
p a rts  of S. A m erica , th a t  a  people w hich  m ay  be ca lled  civilized, 
such as the  S p an ish  se ttlers , is  liab le  to  becom e in d o le n t  an d  
to  retrograde, w hen th e  conditions o f life  a re  very  easy. W ith  
highly civilized na tions con tinued  progress depends in  a  sub
o rd ina te  degree on  n a tu ra l  se lec tion ; fo r  such n a tio n s  do n o t 
su p p lan t an d  ex te rm ina te  one an o th e r  as do savage tribes. 
Nevertheless th e  m ore in te ll ig en t m em bers  w ith in  th e  sam e 
com m unity  w ill succeed b e tte r  in  th e  long  r u n  th a n  th e  in fe r io r , 
and  leave a  m ore  nu m ero us p rogeny , a n d  th is  is  a fo rm  of 
n a tu ra l  selection. T h e  m ore efficient causes o f p rogress seem 
to  consist of a good education  d u r in g  you th  w h ils t  th e  b ra in  
is im pressible, an d  o f a h ig h  s ta n d a rd  of excellence, incu lca ted  
by th e  ablest and  best m en , em bodied in  th e  law s, custom s an d  
trad itio n s  o f the  n a tio n , an d  enforced  by  p u b lic  op in ion . I t  
should, however, be borne in  m in d , th a t  th e  en fo rcem en t of 
public opin ion  depends on  o u r  ap p rec ia tio n  of th e  ap p ro b a tio n  
and d isapprobation  o f o th e rs ;  a n d  th is  ap p rec ia tio n  is  foun ded
on our sym pathy , w hich  i t  can  h a rd ly  be doubted  w as o rig in a lly  
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developed th rough  n a tu ra l selection as one of the  m ost im por
ta n t  elements of th e  social instincts.

On the Evidence that all Civilized N ations were Once Bar
barous.—  The present subject has been trea ted  in  so fu l l  and 
admirable a m anner by S ir  J .  Lubbock, M r. T ylor, M r. M’Len- 
nan, and others, th a t  I  need here give only th e  briefest sum 
m ary of th e ir  results. T h e  argum ents recently  advanced by 
the Duke of A rgyll and  form erly  by  A rchbishop W hately, in 
favor of the belief th a t  m an  came in to  the  w orld as a  civilized 
being, and th a t  a ll savages have since undergone degradation, 
seem to  m e weak in  com parison w ith  those advanced on  the 
other side. M any nations, no doubt, have fa llen  away in  civili
zation, and some m ay have lapsed in to  u t te r  barbarism , though 
on th is  la tte r  head I  have m et w ith  no evidence. T h e  Fuegians 
were probably compelled by o ther conquering hordes to  settle 
in  th e ir  inhospitable country, and they m ay have become in 
consequence somewhat m ore degraded ; b u t  i t  would be difficult 
to prove th a t  they have fallen  m uch  below th e  Botocudos, who 
inhab it the  finest p a r ts  of Brazil.

The evidence th a t  all civilized nations are th e  descendants 
of barbarians, consists, on the  one side, o f clear traces of the ir  
form er low condition in  still-existing customs, beliefs, language, 
& c.; and on the  o ther side, of proofs th a t  savages are inde
pendently  able to  raise themselves a  few steps in  th e  scale of 
civilization, and  have actually  thus  risen. T h e  evidence on 
the  first head is extrem ely curious, b u t cannot be here g iv en : I  
refer to  such cases as th a t  of the  a r t  of enum eration , which, as 
M r. Tylor clearly shows by reference to  th e  words s till . used 
in  some places, o rig inated  in  counting  the  fingers, first o f  one 
hand  and then  of the  other, and lastly of th e  toes. We have 
traces of th is  in  our own decim al system, and  in  the  Boman 
num erals, where, a f te r  th e  V ., which is supposed to be an 
abbreviated p ic tu re  of a  h u m an  hand , we pass on to  V I . ,  &c., 
when th e  o ther h an d  was no  doubt used. So again, “  when we 
speak of three-score and ten, we are counting  by th e  vigesimal 
system, each score thus  ideally m ade, s tan d in g  fo r 20 —  for 
‘ one m an,’ as a Mexican or Carib would p u t  it .”  7 According

7 “ R oya l  I n s t i t u t  ion o f  G r e a t  B r i t a in ,”  M a rc h  15, 1867. Also, “ R e 
searches in to  the  E a r ly  H is to r y  o f  M a n k in d ,” 1865.
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to  a  la rge  and  increasing  school of philo logists , every lan guage  
bears the  m ark s  o f i ts  slow an d  g rad u a l evolu tion . So i t  is 
w ith  the  a r t  o f w riting , fo r  le tte rs  a re  ru d im e n ts  o f p ic to r ia l  
representations. I t  is h a rd ly  possible to  read  M r. M ’L e n n a n ’s 
work 8 an d  n o t a d m it th a t  alm ost all civilized n a tio n s  s t i l l  r e ta in  
traces of such rude  h ab its  as th e  forcib le  c a p tu re  o f wives. 
W hat ancien t n a tio n , as th e  sam e au th o r  asks, can  be n a m e d  
th a t  was o rig inally  m onogam ous? T h e  p r im itiv e  idea  o f ju s 
tice, as show n by the  law  of ba ttle  and  o th e r  custom s o f w hich  
vestiges s ti l l  rem ain , was likewise m ost rude. M an y  ex is tin g  
superstitions are th e  rem n an ts  o f fo rm e r  false re lig ious beliefs. 
T he  highest fo rm  of re lig ion  —  th e  g ra n d  idea, o f  God h a t in g  
sin  and  lov ing  righteousness —  was u n k n o w n  d u r in g  p rim ev a l 
times.

T u rn in g  to  th e  o ther k in d  o f ev idence: S ir  J .  L ubbock  has 
shown th a t  some savages have recen tly  im prov ed  a  l i t t le  in  
some of th e ir  s im pler a r ts . F ro m  the  ex trem ely  cu rious accoun t 
w hich he gives o f th e  weapons, tools, an d  arts , i n  use am ongst 
savages in  various p a r ts  of th e  w orld , i t  c a n n o t be doub ted  
th a t  these have n early  a ll been in d ep en d en t discoveries, excep t
in g  perhaps th e  a r t  of m ak in g  fire. T h e  A u s tra l ia n  boom erang  
is a  good instance  o f one such in d ep en d en t discovery. T h e  
T a h it ia n s  w hen firs t visited had  advanced in  m an y  respects 
beyond the  in h ab itan ts  o f m ost o f th e  o th e r  P o ly n esian  is lands. 
T here  a re  no  ju s t  g ro u n d s  fo r  th e  belief th a t  th e  h ig h  c u ltu re  
of th e  native P eruv ians and  M exicans was derived f ro m  a b ro a d ; 
m any native p la n ts  were th e re  cu ltiva ted , an d  a  few  n a tiv e  
anim als dom esticated. W e should bear in  m in d  th a t ,  ju d g in g  
froija th e  sm all influence of m ost m issionaries, a  w a n d e r in g  
crew fro m  some semi-civilized lan d , i f  w ashed to  th e  shores of 
A m erica, would n o t have produced  any  m ark ed  effect on  th e  
natives, unless th ey  h ad  a lready  become som ew hat advanced. 
Looking to  a  very rem ote period  in  th e  h is to ry  o f th e  w orld , 
we find, to  use S ir  J .  Lubbock’s w ell-know n te rm s, a  pa leo 
lith ic  and  neolith ic  p e r io d ; and  n o  one w ill p re te n d  th a t  th e  
a r t  of g r in d in g  rough  flin t tools was a  borrow ed one. I n  all 
.parts of E urope , as f a r  eas t as Greece, in  P a le s tin e , In d ia ,  
Ja p a n , N ew  Zealand, an d  A frica , in c lu d in g  E g y p t, f l in t  too ls

g “ P r im i t iv e  M a r r ia g e .”  S ee  P ro f .  S c h a a f fh a u s e n  ( “  A n th ro p o lo g .  R e -  
v iew ,”  O ct. 1869, p .  3 7 3 )  r e m a r k s  on  “ th e  v es t ig e s  o f  h u m a n  sac r if ices  
foun d  both  in  H o m e r  a n d  th e  O ld  T e s t a m e n t . ”
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have been discovered in  abundance; and  of th e ir  use the  existing 
inhab itan ts  re ta in  no trad ition . There is also ind irec t evidence 
of the ir  form er use by the Chinese and  ancien t Jews. Hence 
there can hard ly  be a  doubt th a t  the  inhab itan ts  of these coun
tries, which include nearly  the  whole civilized w orld, were once 
in  a  barbarous condition. To believe th a t  m an was aboriginally 
civilized and then  suffered u t te r  degradation  in  so m any regions, 
is to take a pitiably low view of h u m an  na tu re . I t  is apparently 
a tru e r  and  more cheerful view th a t  progress has been much 
more general th a n  retrogression ; th a t  m an  has risen, though 
by slow and  in te rrup ted  steps, fro m  a  lowly condition to  the 
highest s tan d ard  as yet a tta ined  by h im  in  knowledge, morals 
and religion.

C H A P T E R  V I.

OF T H E  A F F IN IT IE S  AND GENEALOGY OF MAN.

Posit ion  o f  m a n  in  the  a n im a l  series —  T h e  n a t u r a l  sys tem  genealogical —  
A d a p t iv e  c h a ra c te r s  of s l igh t va lue  —  V ar io u s  sm all  p o in ts  of resem
blance  be tw een  m an  a n d  the  Q u a d ru m a n a  —  R a n k  of m an  in  the 
n a t u r a l  system  —  B ir th p la c e  and  a n t iq u i ty  of m an  —  A bsence of fossil 
connecting  links  —  L o w e r  s tages  in  the  genealogy of m an , a s  inferred, 
f irs tly  f ro m  his affinities an d  secondly from  his s t r u c tu r e  —  E a r ly  
and rogynous  condition  of the  V e r t e b r a t a — Conclusion.

E ven if  i t  be g ran ted  th a t  the difference between m an and 
h is  nearest allies is as g rea t in  corporeal s truc tu re  as some 
n a tu ra lis ts  m ain ta in , and although we m u s t g ra n t th a t  the  dif
ference between them  is immense is m en ta l power, yet the 
fac ts  given in  th e  earlier chapters appear to  declare, in  the 
p la inest m anner, th a t  m an  is descended from  some lower form, 
no tw ithstand ing  th a t  connecting-links have n o t h itherto  been 
discovered.

M an is liable to  num erous, slight, and diversified variations, 
which are induced by the same general causes, are governed • 
and tran sm itted  in  accordance with the same general laws, as 
in  the lower animals. M an has m ultip lied  so rapid ly , th a t  he 
lias necessarily been exposed to  struggle for existence, and con-
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sequently to  n a tu ra l  selection. H e  has g iven rise  to  m an y  races, 
some of which differ so m uch  from  each o ther, th a t  th ey  have 
often been ranked  by  n a tu ra lis ts  as d is t in c t species. H is  body 
is constructed on  th e  same hom ological p la n  as th a t  of o ther 
m am m als. H e  passes th ro u g h  th e  same phases of em bryological 
development. H e  re ta in s  m any ru d im e n ta ry  an d  useless s tru c 
tures, which no doubt w ere once serviceable. C harac te rs  occa
sionally m ake th e ir  reappearance in  h im , w hich  we have reason  
to believe were possessed by h is  early  p rogen ito rs . I f  th e  origin 
of m an  had  been wholly different fro m  th a t  of a ll o th e r  an im als , 
these various appearances would be m ere  e m p ty  decep tio n s ; 
bu t such an  adm ission is incredible. T hese appearances, on 
the o ther hand , are in tellig ib le, a t  least to  a  la rge  ex ten t, if  
m an is th e  co-descendant w ith  o ther m am m als  o f some u n k n o w n  
and lower form .

Som e n a tu ra lis ts , f ro m  being deeply im pressed  w ith  th e  m e n ta l 
and  sp ir itu a l powers of m an , have d iv ided  th e  whole o rgan ic  
world in to  three k ingdom s, th e  H u m a n , th e  A n im al, an d  th e  
Vegetable, th u s  g iv ing  to  m a n  a  separa te  k ingdom . S p ir i tu a l  
powers cannot be com pared or classed b y  th e  n a tu ra l is t :  b u t  
he m ay endeavor to  show, as I  have done, th a t  th e  m e n ta l fa c 
ulties of m a n  an d  th e  lower an im als  do n o t d iffer in  k in d , 
a lthough im m ensely in  degree. A  difference in  degree, how 
ever great, does n o t  ju s t i fy  us in  p lac ing  m a n  in  a d is t in c t  
kingdom , as w ill perhaps be best i l lu s tra te d  by co m paring  th e  
m ental powers of tw o insects, nam ely , a  coccus o r  scale-insect 
and  an  an t, w hich undoubted ly  belong to  th e  sam e class. T he  
difference is  here g rea te r  th an , th o u g h  o f a  som ew hat d ifferen t 
k ind  from , th a t  between m a n  an d  th e  h ig h es t m am m al. T h e  
fem ale coccus, w h ils t young, a ttaches itse lf  by  i ts  proboscis to 
a  p la n t ;  sucks the  sap, b u t  never moves a g a in ;  is  fe rtilized  
and lays eg g s; an d  th is  is i ts  whole h istory . O n th e  o th e r  h a n d , 
to describe th e  hab its  and  m en ta l pow ers o f w orker-an ts , w ould 
require, as P ie r re  H u b e r  has show n, a  la rg e  vo lum e; I  m ay, 
however, briefly specify a few po in ts . A n ts  ce rta in ly  com m uni
cate in fo rm atio n  to  each other, an d  several u n ite  fo r  th e  sam e 
work, or fo r  gam es o f play. T hey  recognize th e i r  fe llow -ants 
a f te r  m on ths of absence, an d  feel sym pathy  fo r  each o ther. 
They bu ild  g rea t edifices, keep th em  clean, close th e  doors in  
th e  evening, and post sentries. T h ey  m ak e  roads as well as
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tunne ls  under rivers, and tem porary  bridges over them , by 
clinging together. They collect food fo r the  com m unity , and 
when an  object, too large fo r  entrance, is b rough t to  the  nest, 
they enlarge th e  door, and afterw ards bu ild  i t  u p  again. They 
store up  seeds, of which they prevent th e  germ ination , and 
which, if  dam p, are b rough t up  to  th e  surface to  dry. They 
keep aphides and o ther insects as milch-cows. They go out 
to  battle  in  regu lar bands, and  freely sacrifice th e ir  lives for 
th e  common weal. They em igrate according to  a  preconcerted 
plan. They capture slaves. They move the  eggs of their 
aphides, as well as th e ir  own eggs and  cocoons, in to  w arm  parts 
of the  nest, in  order th a t  they may be quickly h a tch ed ; and 
endless sim ilar facts could be given. O n th e  whole, th e  differ
ence in  m en ta l power between an  a n t  and a  coccus is im m ense; 
yet no  one has ever dream ed o f p lacing  these insects in  distinct 
classes, m uch less in  d istinct kingdom s. N o doubt the  differ
ence is bridged over by o ther insects ; and  th is  is  n o t the case 
w ith  m an  and  the  h igher apes. B u t we have every reason to 
believe th a t  the  breaks in  the  series are sim ply  the  results of 
m any form s having become extinct.

P rofessor Owen, relying chiefly on th e  s tru c tu re  of the  brain, 
has divided the  m am m alian  series in to  fo u r  sub-classes. One of 
these he devotes to  m a n ;  in  another he places bo th  the  M arsu
pials and  the  M onotrem ata; so th a t  he m akes m an  as distinct 
from  all other m am m als as are these two la t te r  groups con
joined. T h is  view has n o t been accepted, as fa r  as I  am aware, 
by any n a tu ra lis t  capable of fo rm ing  an  independent judgm ent, 
and  therefore need n o t here be fu r th e r  considered.

We can  understand  why a  classification founded on any 
single character or organ —  even an  organ so w onderfully  com
plex and  im portan t as the  b ra in  —  or on the  h igh  development 
of the  m ental faculties, is alm ost sure to  prove unsatisfactory. 
T h is  p rincip le  has indeed been tr ied  w ith  hym enopterous in 
sects; b u t when thus  classed by th e ir  hab its  or instincts, the 
arrangem ent proved thoroughly artificial. Classifications may, 
of course, be based on any character whatever, as on size, color, 
or th e  elem ent inhab ited ; b u t  n a tu ra lis ts  have long fe lt  a  p ro 
found conviction th a t  there is a n a tu ra l system. T h is  system, 
i t  is  now generally adm itted , m u st be, as fa r  as possible, genea
logical in  arrangem ent,—  th a t  is the  co-descendants of the  same
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form  m ust be k ep t together in  one g roup , a p a r t  fro m  th e  co- 
descendants of any o ther fo rm ;  b u t  i f  th e  p a ren t-fo rm s are 
related , so w ill be th e ir  descendants, an d  th e  tw o g roups to 
gether w ill fo rm  a  la rg e r  g roup . T h e  am o u n t o f difference 
between the  several groups —  th a t  is  th e  am o u n t of m odifica
tion  which each has undergone —  is expressed by  such te rm s  as 
genera, fam ilies, orders, an d  classes. A s we have no  record  
of the  lines of descent, th e  pedigree can  be discovered only  by 
observing th e  degrees of resem blance betw een th e  beings w hich  
are to  be classed. F o r  th is  ob ject num erous p o in ts  o f resem 
blance are  o f m uch  m ore im portance  th a n  th e  a m o u n t o f s im 
ila r i ty  or d issim ilarity  in  a  few  po in ts . I f  tw o languages w ere 
found  to  resem ble each o th e r  in  a  m u lt i tu d e  o f w ords and  
points of construction , they  w ould be un iversa lly  recognized as 
hav ing  sp rung  from  a  com m on source, n o tw ith s ta n d in g  th a t  
they differed g rea tly  in  some few  w ords o r p o in ts  o f construction . 
B u t w ith  organic beings th e  p o in ts  o f resem blance m u s t  n o t  
consist of adap ta tions to  s im ila r  hab its  of l i f e :  tw o  an im als  
may, fo r  instance, have had  th e ir  whole fram es  m odified fo r  
living in  th e  w ater, and  ye t they  w ill n o t be b ro u g h t any  n e a re r  
to  each o ther in  the  n a tu ra l  system . H ence we can  see how 
i t  is  th a t  resemblances in  several u n im p o r ta n t  s tru c tu re s , in  
useless and  ru d im en ta ry  organs, o r  n o t  now  fu n c tio n a lly  active, 
o r in  an  em brj'ological condition , a re  by f a r  th e  m o s t serviceable 
fo r  c lassification ; fo r  they  can  h a rd ly  be due  to  ad a p ta tio n s  
w ith in  a  la te  p e r io d ; and  th u s  th ey  reveal th e  old lines of descent 
or of t ru e  affinity.

We can  fu r th e r  see why a  g re a t  am o u n t of m odifica tion  in  
some one charac ter ough t n o t to  lead  u s  to  sep a ra te  w idely  
any tw o organism s. A p a r t  w hich  a lready  differs m u ch  fro m  
the  same p a r t  in  o ther a llied  fo rm s  h as  a lready , acco rd ing  to  
the  theory  of evolution, varied  m u c h ;  consequently  i t  w ould  (as 
long as th e  o rgan ism  rem ained  exposed to  th e  sam e ex c itin g  
conditions) be liable to  fu r th e r  v a ria tio n s  o f th e  sam e k in d  : 
and  these, i f  beneficial, w ould be preserved, an d  th u s  be con
tin u a lly  augm ented. I n  m an y  cases th e  co n tin u ed  developm ent 
of a  p a r t ,  fo r  instance, of th e  beak  o f a  b ird , o r  o f th e  tee th  
of a  m am m al, w ould n o t a id  th e  species in  g a in in g  i t s  food , or 
fo r  any o th e r  o b jec t; b u t  w ith  m a n  we can  see no  defin ite  l im it  
to  th e  con tinued  developm ent of th e  b ra in  an d  m e n ta l facu lties ,
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as fa r  as advantage is concerned.- T herefo re  in  determ in ing  the 
position of m an  in  th e  n a tu ra l or genealogical system, the  ex
trem e development o f h is b ra in  ough t n o t to  outw eigh a  m u lti
tu d e  of resemblances in  o ther less im p o rtan t or qu ite  un im por
ta n t  points.

T he  g rea te r num ber of n a tu ra lis ts  who have taken  in to  con
sideration the  whole s tru c tu re  of m an , inc lud ing  h is m ental 
faculties, have followed B lum enbach and Cuvier, and  have placed 
m an in  a separate O rder, u n d er the  t i t le  of the  B im ana, and 
therefore on an  equality  w ith  th e  o rders  o f th e  Q uadrum ana, 
Carnivora, &c. Becently m any of our best n a tu ra lis ts  have 
recurred to  th e  view first propounded by Linnaaus, so rem ark
able fo r  h is sagacity, and have placed m an  in  the  same Order 
w ith  the  Q uadrum ana, under th e  t i t le  of th e  P rim ates. The 
justice of th is  conclusion w ill be ad m itte d : fo r  in  the  first 
place, we m u st bear in  m in d  th e  com parative insignificance 
fo r  classification of th e  g rea t development of the  b ra in  in  man, 
and th a t  th e  strongly-m arked differences between th e  skulls of 
m an  and  th e  Q uadrum ana (lately  insisted upon by Bischoff, 
Aeby, an d  others) apparen tly  follow fro m  th e ir  differently 
developed brains. I n  the  second place, we m u s t rem em ber th a t  
nearly all the  o ther and  m ore im p o rtan t differences between 
m an  and th e  Q uadrum ana are m anifestly  adaptive in their 
na tu re , and  relate  chiefly to  the  erect position o f m a n ; such 
as the s tru c tu re  of h is hand , foot, and pelvis, the  curvature  of 
h is spine, and the  position of h is head. T h e  fam ily  of Seals 
offers a good illu stra tion  of the sm all im portance of adaptive 
characters for classification. These- anim als differ from  all 
other C arnivora in  the  fo rm  of th e ir  bodies and  in  th e  struc
tu re  of th e ir  limbs, fa r  m ore th a n  does m an  from  the  higher 
apes; yet in  m ost systems, from  th a t  of Cuvier to  the  most 
recent one by M r. Flower, seals are ranked as a  m ere fam ily 
in  the  O rder of the  Carnivora. I f  m an  had  n o t been h is own 
classifier, he would never have though t of founding  a separate 
order fo r  his own reception.

I t  would be beyond my lim its, and quite beyond m y knowl
edge, even to  nam e the innum erable points of s truc tu re  in  which 
m an  agrees w ith  the  other Prim ates. O ur g rea t anatom ist 
and philosopher, P ro f. H uxley, has fully  discussed th is subject, 
and concludes th a t  man in all parts  of h is organization differs
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less from  the  h igher apes, th a n  these do  fro m  th e  low er m em 
bers of the  same group. Consequently th e re  “  is no  ju stifica tion  
for p lacing m an  in  a d is tin c t order.”

I n  an early  p a r t  of th is  w ork I  b ro u g h t fo rw a rd  various 
facts, showing how closely m a n  agrees in  co n s titu tio n  w ith  th e  
h igher m am m als; and  th is  ag reem ent m u s t  depend  on  o u r  close 
s im ilarity  in  m in u te  s tru c tu re  an d  chem ical com position. I  
gave, as instances, ou r liab ility  to  th e  sam e diseases, an d  to  
th e  attacks o f allied p a ras ite s ; o u r  ta s te s  in  com m on fo r  th e  
same stim ulan ts, an d  th e  s im ila r effects p roduced  by  th e m , as 
well as by various drugs, and  o ther such facts.

As sm all u n im p o rtan t po in ts  o f resem blance betw een m a n  
and  the  Q uadrum ana are  n o t  com m only no ticed  in  system atic  
works, and as, w hen num erous, they  c learly  reveal o u r  re la t io n 
ship, I  w ill specify a  few  such po in ts . T h e  re la tive  position  
of our features is  m an ifestly  th e  sa m e ; an d  th e  various em otions 
are  displayed by nearly  s im ila r  m ovem ents o f th e  m uscles an d  
skin, chiefly above th e  eyebrows an d  ro u n d  th e  m o u th . Som e 
few expressions are, indeed, a lm ost th e  same, as in  th e  w eeping  
of certa in  k inds o f m onkeys and  in  th e  la u g h in g  noise m ad e  
by others, d u r in g  w hich  th e  com ers o f th e  m o u th  are  d raw n  
backwards, and  the  lower eyelids w rink led . T h e  ex te rn a l ears 
are curiously alike. I n  m a n  th e  nose is  m u ch  m o re  p ro m in e n t 
th a n  in  m ost m onkeys; b u t  we m ay  tra c e  th e  com m encem ent 
of an aquiline cu rva tu re  in  th e  nose o f th e  H oolock G ib b o n ; 
and  th is  in  th e  Scmnopithecus nasica  is  ca rried  to  a r id icu lo us  
extreme.

T he faces o f m any  m onkeys a re  o rn am en ted  w ith  beards, w his
kers, o r  m ustaches. T h e  h a i r  on th e  head  grow s to  a  g re a t  
length  in  some species o f S em n o p ith ecu s ; an d  in  th e  B o nne t 
monkey (Macacus radia tus) i t  rad ia tes  fro m  a  p o in t on  th e  
crown, w ith a  p a r t in g  down th e  m idd le . I t  is com m only  sa id  
th a t  th e  forehead gives to  m an  h is noble an d  in te llec tu a l a p p e a r
ance; b u t the  th ick  h a ir  on th e  head  of th e  B o n n e t m onkey  t e r 
m inates downwards ab rup tty , and  is succeeded by  h a ir  so sh o rt  
and fine th a t  a t  a  l i t t le  d istance th e  forehead , w ith  th e  exception  
o f the eyebrows, appears quite naked . I t  has been erroneously  
asserted th a t  eyebrows are  n o t  p resen t in  any  m onkey. I n  th e  
species ju s t  nam ed the  degree of nakedness o f  th e  fo rehead  differs 
in different in d iv id u a ls ; and E sch rich t s ta tes  th a t  in  o u r  ch il

http://rcin.org.pl



154 T H E  D E S C E N T  O F MAN

dren the lim it between the  hairy  scalp and  the  naked  forehead is 
sometimes not well defined; so th a t  here we seem to  have a 
trifling  case of reversion to a  progenitor, in  w hom  th e  forehead 
h ad  n o t as yet become quite naked.

I t  is well known th a t  the  h a ir  on our arm s tends to  converge 
from  above and below to  a  p o in t a t  the  elbow. T h is  curious 
arrangem ent, so unlike th a t  in  m ost of the  lower m am m als, is 
common to the gorilla, chim panzee, orang, some species of Hy- 
lobates, and even to  some few A m erican  monkeys. B u t in 
Hylobates agilis th e  h a i r  on  th e  fore-arm  is d irected  downwards 
or towards the  w ris t in  th e  o rd inary  m a n n e r ;  and  in  H. lar 
i t  is  nearly erect, w ith  only a  very s ligh t fo rw ard  inclination; 
so th a t  in  th is  la t te r  species i t  is in  a  tran s itio n a l sta te . I t  can 
hard ly  be doubted th a t  w ith  m ost m am m als the  thickness of the 
ha ir  on the  back and  its  direction, is  adap ted  to  th row  off the 
r a in ;  even the  transverse h a irs  on th e  fore-legs of a  dog may 
serve fo r  th is  end w hen he  is coiled u p  asleep. M r. Wallace, 
who has carefully  stud ied  th e  hab its  of the  o rang , rem arks tha t 
the  convergence of th e  h a ir  tow ards th e  elbow on the  arm s of 
the  orang m ay be explained as serving to  th row  off th e  ra in , for 
th is  anim al du ring  ra in y  w eather sits w ith  i ts  arm s bent, and 
w ith  the  hands clasped round  a  b ranch  o r over its  head. Accord
in g  to Livingstone, the  gorilla  also “  sits in  pe lting  ra in  with 
his hands over h is head.”  I f  the  above exp lanation  is correct, as 
seems probable, th e  d irection  of the  h a ir  on our own arms 
offers a  curious record of ou r fo rm er s ta te ;  fo r  no one supposes 
th a t  i t  is now of any use in  th row ing  off the  r a i n ; nor, in  our 
present erect condition, is  i t  p roperly  directed for th is  purpose.

I t  would, however, be rash  to  t r u s t  too m uch to  th e  principle 
of adaptation  in  regard to  the  direction of the  h a ir  in  m an or his 
early p rogen ito rs; fo r  i t  is impossible to  s tudy  th e  figures given 
by E schrich t of the  arrangem ent of the  h a ir  on the  hum an foetus 
(th is  being the same as in  th e  ad u lt)  and  n o t agree w ith  th is  ex
cellent observer th a t  o ther and more complex causes have in ter
vened. The poin ts of convergence seem to  stand  in  some rela
tion  to  those points in  the embryo which are last closed in  during 
development. There appears, also, to  exist some rela tion  between 
the  arrangem ent of the  h a ir  on the  lim bs, and  the  course of the 
m edullary arteries.

I t  m ust n o t be supposed th a t  the  resemblances between man
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and certa in  apes in  th e  above and  in  m a n y  o th e r  p o in ts  —  such 
as in  hav ing  a  naked forehead, long  tresses on  th e  head, &c.—  are 
all necessarily the  re su lt of unbroken  in h e ritan ce  fro m  a  com 
m on progenitor, o r of subsequent reversion. M an y  of these  re 
semblances are m ore probably  due to  analogous v a ria tio n , w hich  
follows, as I  have elsewhere a ttem p ted  to  show, f ro m  co-descended 
organism s hav ing  a  s im ila r  co nstitu tion , an d  h av in g  been ac ted  
on by like causes inducing  s im ila r  m odifications. W ith  respect 
to the  s im ila r  d irection  o f th e  h a ir  o n  th e  fo re -a rm s o f m a n  
and certa in  monkeys, as th is  charac te r  is com m on to  a lm o st all 
the  an thropom orphous apes, i t  m ay p robab ly  be a t tr ib u te d  to  in 
heritance ; b u t th is  is n o t certa in , as some very d is tin c t A m erican  
monkeys are th u s  characterized.

A lthough, as we have now  seen, m a n  has no  ju s t  r ig h t  to  fo rm  
a separate O rder for h is  own reception , he  m ay p erh ap s  c la im  a  
d is tinc t Sub-order o r  F am ily . P ro f .  H ux ley , in  h is  la s t  w ork, 
divides the  P rim a te s  in to  th ree  S u b -o rd e rs ; nam ely , th e  A n th ro -  
pida? w ith  m a n  alone, the  Simiadas in c lu d in g  m onkeys of a ll 
kinds, and  the  Lem uridse w ith  th e  diversified g en era  of lem urs. 
As fa r  as differences in  ce rta in  im p o r ta n t  p o in ts  of s tru c tu re  a re  
concerned, m an  m ay  no  doubt r ig h t ly  c la im  th e  ra n k  o f a  S u b 
o rder; and th is  ra n k  is  too low, i f  we look chiefly to  h is  m en ta l 
faculties. N evertheless, fro m  a  genealogical p o in t  o f view i t  a p 
pears th a t  th is  ra n k  is too  h igh , a n d  th a t  m a n  o u g h t to  fo rm  
merely a  F am ily , or possibly even only  a  Sub-fam ily . I f  we 
im agine th ree  lines of descent p roceed ing  f ro m  a  com m on stock, 
i t  is quite conceivable th a t  tw o o f th em  m ig h t  a f te r  th e  lapse 
of ages be so sligh tly  changed as s ti l l  to  rem a in  as species o f th e  
same genus, w hilst th e  th i rd  line  m ig h t  becom e so g rea tly  m o d i
fied as to deserve to  ran k  as a  d is tin c t S ub-fam ily , o r  even O rder. 
B u t in  th is  case i t  is a lm ost ce rta in  th a t  th e  th i r d  lin e  w ould  
still re ta in  th ro u g h  in h eritan ce  n um erous sm all p o in ts  o f r e 
semblance w ith  the  o ther two. H ere , th e n , -would occur th e  diffi
culty, a t  p resen t insoluble, how m uch  w e ig h t we o u g h t to  assign  
in  our classifications to  s trong ly -m arked  differences in  som e few  
points,—  th a t  is, to th e  am o u n t o f m odification  u n d e rg o n e ; an d  
how m uch to  close resem blance in  num erous u n im p o r ta n t  po in ts , 
as ind ica ting  th e  lines o f descent o r genealogy. T o  a t ta c h  m uch  
w eight to  the  few b u t s tro n g  differences is th e  m ost obvious and  
perhaps the  safest course, tho u g h  i t  ap p ea rs  m o re  correct to  pay
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g rea t a tten tion  to  th e  m any small resemblances, as giving a 
tru ly  n a tu ra l classification.

In  fo rm ing  a judgm en t on th is  head  w ith  reference to  man, 
-we m u st glance a t  th e  classification of th e  Simiadas. T h is  family 
is  divided by almost all n a tu ra lis ts  in to  th e  C atarh ine  group, or 
Old W orld monkeys, all of which are  characterized (as the ir  
nam e expresses) by the  peculiar s tru c tu re  of th e ir  nostrils , and by 
hav ing  fou r prem olars in  each ja w ; and  in to  th e  P la ty rh ine  
group or New W orld  monkeys (inc lud ing  tw o very d istinct sub
g roups), all of which are characterized by  differently  constructed 
nostrils, and  by hav ing  six prem olars in  each jaw . Some other 
sm all differences m ig h t be m entioned. Now m a n  unquestionably 
belongs in  h is den tition , in  th e  s truc tu re  of h is  nostrils , and  some 
o ther respects, to  the  C atarhine o r O ld W orld  d iv is ion ; no r does 
he resemble th e  P la ty rh ines  m ore closely th a n  th e  C atarhines in 
any characters, excepting in  a  few of n o t  m uch  im portance and 
apparen tly  of a n  adaptive nature . I t  is  therefo re  against all 
probability  th a t  some New W orld species should have formerly 
varied and  produced a m an-like creature, w ith  all th e  distinctive 
characters p roper to  th e  Old W orld d iv is io n ; losing a t the same 
tim e all i ts  own distinctive characters. T here  can, consequently, 
h a rd ly  be a  doubt th a t  m a n  is an  off-shoot from  the  Old World 
S im ian  s te m ; and th a t  under a  genealogical po in t of view he m ust 
be classed w ith  th e  C atarhine division.1

T h e  anthropom orphous apes, nam ely  the  gorilla , chimpanzee, 
orang, and  hylobates, are by  m ost n a tu ra lis ts  separated  from  the 
o ther Old W orld monkeys, as a d is tinc t sub-group. I  am  aware 
th a t  G ratiolet, relying on the s truc tu re  o f the  b ra in , does not 
ad m it th e  existence of th is  sub-group, and  no doubt i t  is a  broken 
one. T hus th e  orang, as M r. S t. G. M ivart rem arks, “  is  one of 
th e  m ost peculiar and  aberran t form s to  be foun d  in  th e  Order.”  
T he  rem ain ing  non-anthropom orphous Old W orld  monkeys, are 
aga in  divided by some n a tu ra lis ts  in to  tw o or th ree  sm aller sub
g ro u p s; the  genus Semnopitheeus, w ith  its  pecu liar sacculated 
stom ach, being th e  type of one such sub-group. B u t  i t  appears

1 T h i s  is  n e a r ly  the  sam e  classification a s  t h a t  p ro v is io n a l ly  adopted  by 
M r. S t .  George M iv a r t  ( “ T ra n s a c t .  P h ilo soph . Soc .”  1867, p. 3 0 0 ) ,  who, 
a f t e r  s e p a ra t in g  th e  Lemuridse, divides th e  re m a in d e r  o f  t h e  P r im a te s  into 
the  Hominidae, the  Simiadae w hich  a n sw e r  t o  th e  .C a ta rh in es ,  th e  Cebidce, 
an d  the  Hapalidae,—  these  tw o  la t t e r  g ro u p s  a n sw e r in g  to  the  P la ty rh in es .  
M r. M iv a r t  s t i l l  abides by the  sam e view.
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from  M. G audry’s w onderfu l discoveries in  A ttica , th a t  d u r in g  
the  Miocene period  a  fo rm  existed there , w hich  connected Sem - 
nopithecus and  M acacus; and  th is  probably  illu s tra te s  th e  m a n n e j^  
in  w hich the  o ther and  h igher g roups were once blended together.

I f  th e  anthropom orphous apes be adm itted  to  fo rm  a  n a tu ra l  
sub-group, th en  as m a n  agrees w ith  them , n o t  on ly  in  a ll those 
characters w hich he possesses in  com m on w ith  th e  whole 
C atarh ine  group, b u t  in  o ther pecu liar characters, such as the  
absence of a  ta i l  an d  of callosities, an d  in  general appearance, we 
m ay in fe r  th a t  some anc ien t m em ber of the  an th ropom orphous 
sub-group gave b ir th  to  m an. I t  is n o t probable th a t  th ro u g h  th e  
law of analogous varia tion  a  m em ber of one of th e  o th e r  lower 
sub-groups should have given rise  to  a  m an-like  c rea tu re , re 
sem bling the  h igher an thropom orphous apes in  so m an y  respects. 
N o doubt m an, i n  com parison w ith  m o st of h is allies, has u n d e r
gone an  extraordinar}r am ou n t of m odification, chiefly in  con
sequence of th e  g rea t developm ent of h is  b ra in  an d  h is erect 
p o s itio n ; nevertheless, we should  bear in  m in d  th a t  h e  “  is  b u t  
one of several exceptional fo rm s of P r im a te s .”

E very  n a tu ra lis t , who believes in  th e  p rin c ip le  of evolution, 
w ill g ra n t  th a t  th e  tw o m a in  divisions of th e  Simiadae, nam ely  
the  C atarh ine  an d  P la ty rh in e  m onkeys, w ith  th e i r  sub-groups, 
have all proceeded f ro m  some one ex trem ely  an c ien t p rogen ito r. 
T he  early  descendants of th is  p rogen ito r, before  th ey  h a d  diverged 
to  any  considerable ex ten t fro m  each o th e r , w ould  s ti l l  have 
form ed a  single n a tu ra l  g ro u p ; b u t  some of th e  species o r inc ip 
ien t genera  w ould have already begun to  ind ica te  by  th e ir  d iverg
in g  characters th e  fu tu re  d istinctive m ark s  o f  th e  C a ta rh in e  and 
P la ty rh in e  divisions. H ence th e  m em bers o f th is  supposed a n 
cient group w ould n o t have been so u n ifo rm  in  th e i r  den tition , 
or in  th e  s tru c tu re  of th e ir  nostrils , as a re  th e  ex is tin g  C a ta rh ine  
monkeys in  one way an d  th e  P la ty rh in e s  in  an o th e r  w ay, b u t 
would have resem bled in  th is  respect th e  a llied  L e m u r i die, w hich 
differ g reatly  fro m  each o th e r  in  th e  fo rm  o f th e i r  m uzzles, an d  to  
an  ex traord inary  degree in  th e i r  den tition .

T he  C atarh ine  and  P la ty rh in e  m onkeys agree in  a  m u lt i tu d e  
of characters, as is shown by th e ir  unquestionab ly  be long ing  to  
one and the  sam e O rder. T h e  m an y  charac te rs  w hich  th e y  
possess in  com mon can h a rd ly  have been in dependen tly  acquired 
by so m any  d is tinc t species; so th a t  these char-.cters m u s t  have
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been inherited . B u t a  n a tu ra lis t  would undoubtedly  have ranked 
as an  ape or a monkey, an  ancient fo rm  which possessed many 
characters common to  the  C atarh ine  an d  P la ty rh in e  monkeys, 
o ther characters in  an  in term ediate  condition , an d  some few, 
perhaps, d istinct from  those now found  in  e ither group. A nd as 
m an  from  a  genealogical p o in t of view belongs to  the  C atarhine 
or Old W orld stock, we m u st conclude, however m uch  the  conclu
sion m ay revolt our p ride , th a t  o u r  early  p rogenitors would have 
been properly thus  designated.2 B u t we m u s t n o t fa ll  in to  the 
e rro r of supposing th a t  th e  early  progen ito r of th e  whole S im ian 
stock, includ ing  m an , was iden tical w ith , o r even closely re
sembled, any existing  ape or monkey.

On the Birthplace and A n tiqu ity  of M an .—  We are naturally  
led to  inquire , where was th e  b irthplace of m a n  a t  th a t  stage of 
descent w hen our progenitors diverged from  th e  C atarh ine  stock? 
The fac t th a t  they belonged to  th is  stock clearly shows th a t  they 
inhabited  the  Old W o rld ; b u t  n o t A ustra lia  nor any oceanic 
island, as we may in fe r  from  the  laws of geographical d istribu
tion. I n  each g rea t region of the  w orld the  liv ing  m am m als are 
closely re la ted  to  th e  ex tinct species of the  sam e region. I t  is 
therefore probable th a t  A frica  was form erly  inhabited  by ex
tin c t apes closely allied to the  gorilla  and  chim panzee; and as 
these two species are now m a n ’s nearest allies, i t  is somewhat 
m ore probable th a t  ou r early progenitors lived on the  A frican 
con tinen t th an  elsewhere. B u t i t  is useless to  speculate on this 
su b jec t; fo r  tw o or th ree  anthropom orphous apes, one the  Drvo- 
pithecus of L arte t, nearly  as large as a m an , and closely allied to 
Hylobates, existed in  E urope du ring  the  Miocene a g e ; and since 
so remote a period the  ea rth  has certain ly  undergone m any great 
revolutions, and there has been am ple tim e fo r m igra tion  on the 
largest scale.

A t th e  period and place, whenever and  wherever i t  was, when 
m an  firs t lost h is ha iry  covering, he  probably inhabited  a hot 
co u n try ; a  circum stance favorable fo r  the  frug iferous d iet on 
which, ju d g in g  from  analogy, he subsisted. We are f a r  from  
knowing how long ago i t  was when m an  first diverged from  the-

2 H a c k e l  has  come to th is  sam e conclusion. See  “  U eber  die E n ts te -  
ku n g  des M enschengeschlechts,”  in V irchow ’s “ S am m lu n g .  gemein. wissen. 
V o r trag e ,”  1808, s. 61. Also his “ N a tu r l io h e  Schdpfungsgeschich te ,” 
1868 in  w hich  he gives in d e ta i l  his v iew s on the  genealogy of man.
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C atarhine stock ; b u t i t  m ay have occurred a t  a n  epoch as re 
mote as the  Eocene period ; fo r  th a t  the  h igher apes h a d  d iverged 
from  th e  lower apes as early  as th e  U p p e r  M iocene period  is 
shown by th e  existence of the  D ryopithecus. W e are  also qu ite  
ignoran t a t  how rap id  a  ra te  organism s, w hether h igh  o r low in  
the  scale, m ay  be modified u n d er favorable c ircu m stan ces ; we 
know, however, th a t  some have re ta ined  th e  sam e fo rm  d u r in g  
a n  enormous lapse of time. F ro m  w hat we see go ing  on  u n d e r  
dom estication, we lea rn  th a t  some of th e  co-descendants o f the  
same species m ay be n o t a t  all, some a  little , an d  som e g rea tly  
changed, a ll w ith in  th e  same period. T h u s  i t  m ay  have been 
with m an, who has undergone a  g rea t am o u n t o f  m odification  in  
certa in  characters in  com parison w ith  the  h ig h er apes.

The g rea t break  in  the  organic chain  between m a n  a n d  h is 
nearest allies, w hich canno t be bridged  over by  any  ex tin c t or 
living species, has o ften  been advanced as a  g rave  ob jection  to  th e  
belief th a n  m an is descended fro m  some low er f o rm ;  b u t  th is  
objection w ill n o t  appear of m uch  w eight to  those who, f ro m  
general reasons, believe in  th e  general p r in c ip le  of evolution . 
Breaks often  occur in  a ll p a r ts  of th e  series, som e being  w ide, 
sharp and  defined, others less so in  various deg rees ; as between 
the  orang and  its  nearest allies —  between th e  T a rs iu s  an d  th e  
o ther Lemuridas —  between th e  e lephant, and  in  a  m ore  s tr ik in g  
m anner between th e  O rn ithorhynchus o r E ch id n a , an d  a ll o ther 
m am m als. B u t these breaks depend m erely  o n  th e  n u m b er  of 
related fo rm s w hich  have become extinct. A t  som e fu tu re  
period, n o t very d is ta n t  as m easured  by cen turies, th e  civilized 
races of m an  w ill a lm ost certa in ly  ex term inate , an d  replace, th e  
savage races th roughou t the  w orld. A t  th e  sam e tim e  th e  a n 
thropom orphous apes, as P rofessor Schaaffhausen has rem arked , 
will no doubt be ex term inated . T he  break between m a n  an d  
his nearest allies w ill th en  be w ider, fo r  i t  w ill in tervene betw een 
man in  a  m ore civilized sta te , as we m ay  hope, even th a n  th e  
Caucasian, an d  some ape as low as a  baboon, in s tead  o f as now 
between th e  negro o r A u stra lian  and  th e  gorilla .

W ith  respect to the  absence of fossil rem ains, serv ing  to  con
nect m an  w ith  h is ape-like progenitors, no  one w ill lay  m uch 
stress on th is  fac t who reads S ir  C. L yell’s discussion, w here he  
shows th a t  in  all th e  verteb ra te  classes th e  discovery o f fossil 
remains has been a very slow and  fo rtu ito u s  process. N o r  should
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i t  be forgotten th a t  those regions w hich  are  th e  m ost likely to 
afford rem ains connecting m an  w ith  some ex tin c t ape-like crea
tu re , have no t as yet been searched by geologists.

Lower Stages in  the Genealogy of M an .—  We have seen th a t 
m an appears to have diverged fro m  th e  C ata rh ine  o r Old W orld 
division of the  Simiadse, a f te r  these h ad  diverged fro m  th e  New 
W orld division. We will now endeavor to  follow th e  remote 
traces of h is genealogy, t ru s t in g  p rin c ip a lly  to  th e  m u tu a l affini
ties between the  various classes and  orders, w ith  some slight 
reference to  the  periods, as fa r  as ascertained of th e ir  successive 
appearance on the  earth . T h e  Lemuridze s tand  below and  near to 
the  Simiadze, and  constitu te a very d is tin c t fam ily  of the  P r i 
mates, or, according to  H ackel and  others, a  d is tin c t Order. 
T his group is diversified and  broken to  a n  ex trao rd in ary  degree, 
and  includes m any aberran t form s. I t  has, therefore , probably 
suffered m uch extinction. M ost of th e  rem n an ts  survive on 
islands, such as M adagascar and  th e  M alayan  archipelago, where 
they  have n o t been exposed to  so severe a  com petition  as they 
would have been o n  well-stocked continents. T h is  group like
wise presents m any  gradations, leading, as H ux ley  rem arks, 
“  insensibly from  the  crown and  sum m it of th e  an im al creation 
down to  creatures from  w hich th e re  is  b u t  a  step , as i t  seems, 
to  the  lowest, smallest, an d  least in te lligen t of th e  placental 
m am m alia.”  F ro m  these various considerations i t  is probable 
th a t  the  Simiadse were originally developed from  th e  progenitors 
of the  existing Lemuridze; and  these in  th e ir  t u r n  fro m  forms 
stand ing  very low in  the m am m alian  series.

The M arsupials stand in  m any im p o rtan t charac ters below 
th e  placental m am m als. They appeared a t an  ea rlie r  geological 
period, and  th e ir  range was form erly  m uch m ore extensive th an  
a t  present. H ence th e  P lacen ta ta  are generally supposed to have 
been derived from  the  Im placen ta ta  or M a rsu p ia ls ; no t, how
ever, from  form s closely resembling the existing M arsupials, bu t 
from  th e ir  early progenitors. The M onotrem ata  are plainly 
allied to  th e  M arsupials, fo rm ing  a  th ird  and s till lower division 
in  the  g rea t m am m alian  series. They are represen ted  a t the 
present day solely by the  O rnithorhynchus and E c h id n a ;  and 
these tw o fo rm s m ay he safely considered as relics of a much 
larger group, representatives of w hich have been preserved in
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A ustra lia  th ro u g h  some favorable concurrence of circum stances. 
T he  M onotrem ata are  em inen tly  in te res tin g , as lead ing  in  several 
im p o rtan t poin ts of s tru c tu re  tow ards th e  class of rep tiles.

I n  a ttem p tin g  to  trace  th e  genealogy o f th e  M am m alia , a n d  
therefore of m an , lower down in  th e  series, we become involved 
in  g reater and  g rea te r obscu rity ; b u t  as a  m ost capable ju d g e , 
M r. P a rk e r , has rem arked , we have good reason  to  believe, th a t  
no  tru e  b ird  o r rep tile  in tervenes in  th e  d irec t line  of descent. 
H e  who wishes to  see w hat in g en u ity  an d  know ledge can  effect, 
m ay consult P ro f . H ackel’s works.3 I  w ill co n ten t m yself w ith  a  
few general rem arks. E very  evolutionist w ill ad m it t h a t  th e  
five g rea t vertebrate classes, nam ely, m am m als, b irds, rep tiles , 
am phibians, and  fishes, are descended f ro m  som e one pro to t}-pe; 
fo r  they  have m uch  in  common, especially d u r in g  th e i r  em bryonic  
state. As the  class of fishes is  th e  m ost lowly organized, an d  
appeared before the  others, we m ay  conclude th a t  a ll th e  m em 
bers of the  vertebrate k ingdom  are  derived f ro m  some fishlike 
anim al. T he belief th a t  an im als so d is t in c t as a  m onkey, a n  ele
phan t, a  hum m ing-bird , a  snake, a  frog , a n d  a  fish, &c., could  
all have sprung  from  th e  same paren ts , w ill ap p ear m onstrous 
to  those who have n o t a ttended  to  th e  recen t p rogress of n a tu ra l  
history. F o r  th is  belief im plies the  fo rm e r  existence of links 
b ind ing  closely toge ther a ll these form s, now  so u t te r ly  un like .

Nevertheless, i t  is certa in  th a t  g roups of an im als  have existed , 
or do now exist, which serve to  connect several of th e  g rea t 
vertebrate classes m ore or less closely. W e have seen t h a t  th e  
O rnithorhynehus g raduates tow ards re p tile s ;  an d  P ro f .  H u x ley  
has discovered, and  is  confirm ed by M r. Cope a n d  o thers, t h a t  
th e  D inosaurians are  in  m an y  im p o rta n t charac ters  in te rm ed ia te  
between certa in  reptiles an d  ce rta in  b ird s  —  th e  b ird s  re fe rred  
to  being the  ostrich-tribe ( itse lf  ev idently  a  w idely-diffused 
rem n an t of a  la rg e r  g roup) an d  the  A rcheopteryx , th a t  s tran g e  
Secondary b ird , w ith  a  long  lizard-like ta il. A gain , accord ing  
to  P ro f. Owen, th e  Ic lithyosaurians —  g rea t sea-lizards fu rn ish e d  
w ith  paddles —  presen t m any  affinities w ith  fishes, o r  ra th e r ,

3 E la b o ra te  ta b le s  a r e  given in  h is  “  G enere lle  M orp lio log ie  ”  ( B .  ii .  s. 
cliii. and  s. 425)  ; a n d  w i th  m ore  especia l re fe ren ce  to  m a n  in  h is  “  N a t i i r -  
liche S chbpfungsgesch ich te .” P ro f .  H u x le y ,  in  rev iew in g  t h i s  l a t t e r  w o rk  
says, t h a t  he considers  the  p h y lu m  o r  lines o f  descen t  o f  th e  V e r t e b r a t a  t o  
be a d m irab ly  discussed by H ac k e l ,  a l th o u g h  he  differs  on  some p o in ts .  H e  
expresses, also, h is  h igh  e s t im a te  o f  th e  g e n e ra l  t e n o r  a n d  s p i r i t  o f  t h e  
whole work.
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according to  Huxley, w ith am phibians; a class which, including 
in  its  highest division frogs and toads, is plainly allied to  the 
Ganoid fishes. These la tter fishes swarmed during the earlier 
geological periods, and were constructed on w hat is called a 
generalized type, th a t is, they presented diversified affinities with 
other groups of organisms. The Lepidosiren is also so closely 
allied to amphibians and fishes, th a t  naturalists long disputed in 
which of these two classes to rank  i t ;  i t ,  and also some few 
Ganoid fishes have been preserved from  u tte r  extinction by in 
habiting rivers, which are harbors of refuge, and are related to 
the great waters of the ocean in  the same way th a t  islands are to 
continents.

Lastly, one single member of the immense and diversified 
class of fishes, namely, the lancelet or amphioxus, is so different 
from  all other fishes, th a t  Haekel m aintains th a t  i t  ought to 
form  a distinct class in  the  vertebrate kingdom. This fish is 
remarkable for its negative characters; i t  can hardly  be said 
to  possess a brain, vertebral column, or heart, &c.; so th a t  i t  
was classed by the older naturalists amongst the worms. Many 
years ago Prof. Goodsir perceived th a t  the lancelet presented 
some affinities with the Ascidians, which are invertebrate, 
hermaphrodite, m arine creatures permanently attached to a  sup
port. They hardly appear like animals, and consist of a  simple, 
tough, leathery sack, w ith two small projecting orifices. They 
belong to  the  Mulluscoida of Huxley —  a  lower division of the 
g reat kingdom of the Mollusca; but they have recently been 
placed by some naturalists amongst the Vermes or worms. Their 
larvae somewhat resemble tadpoles in  shape,4 and have the power 
of swimming freely about. M. Kovalevsky has lately observed 
th a t  the larvae of Ascidians are related to  the V ertebrata, in  their 
m anner of development, in  the relative position of the nervous 
system, and in  possessing a structure closely like the chorda dor
salis of vertebrate anim als; and in  th is he has been since con-

* A t  the  F a lk lan d  Islands I  had  the sa tisfaction  of seeing, in  April 
1833, and therefore  some years  before any  o ther  n a tu ra l i s t ,  the locomotive 
larvm of a  compound Ascidian, closely allied to  Synoicum, b u t  apparen tly  
generically d is tinc t from it. T he  ta il  was abou t five tim es a s  long a s  the  
oblong head, an d  term inated in a  very fine filament. I t  was, a s  sketched 
by me under a  simple microscope, plainly divided by  transverse  opaque 
parti t ions , which I  presume represent the  g re a t  cells figured by Kovalev
sky. A t  an  early  stage of development the  ta il  was closely coiled round 
the  head of the larva.

http://rcin.org.pl



firmed by Prof. Kupffer. M. Kovalevsky w rites to  m e fro m  
Naples, th a t he has now carried these observations yet fu r th e r ,  
and should his results be well established, the  whole w ill fo rm  
a  discovery of the very greatest value. Thus, i f  we m ay rely  on 
embryology, ever the safest guide in  classification, i t  seems th a t  
we have a t last gained a clew to  the source whence th e  V erteb ra ta  
were derived.5 We should then  be justified in  believing th a t  a t  
an extremely remote period a  group of anim als existed, re 
sembling in  m any respects the  larvae of our p resen t A scidians, 
which diverged into two g reat branches —  the one re trog rad ing  
in  development and producing the present class of A scidians, th e  
other rising to the crown and sum m it of the  an im al k ingdom  by  
giving birth  to the Vertebrata.

We have thus fa r  endeavored rudely  to  trace th e  genealogy 
of the Vertebrata by the aid of the ir  m u tu a l affinities. W e w ill 
now look to m an as he exists; and we shall, I  th in k , be able p a r 
tially to restore the structure of ou r early  progenitors, d u r in g  
successive periods, bu t no t in  due order of tim e. T h is  can  be 
effected b}r means of the rudim ents w hich m a n  s till re ta in s , by 
the characters which occasionally make th e ir  appearance in  h im  
through reversion, and by the aid  of the  p rincip les of m orphology 
and embryology. The various facts, to which I  shall here  allude, 
have been given in  the previous chapters.

The early progenitors of m an m ust have been once covered 
with hair, both sexes having beards; th e ir  ears w ere probably  
pointed, and capable of m ovem ent; and  th e ir  bodies w ere p ro 
vided with a  tail, having the proper muscles. T h e ir  lim bs an d  
bodies were also acted on by m any muscles w hich now  only  
occasionally reappear, bu t are norm ally  p resen t in  th e  Q uadru- 
mana. A t this or some earlier period, the  g rea t a r te ry  and  nerve 
of the humerus ra n  through a supra-condyloid foram en. T h e  
intestine gave fo rth  a  much larger diverticulum  o r caecupi th a n  
tha t now existing. The foot was then  prehensile, ju d g in g  from

6 B u t  I  am bound to  add  th a t  some com pe ten t  judg es  d i s p u te  th is  con 
clusion ; for instance, M r. G iard , in  a  series o f  p a p e rs  in  th e  “  A rc h iv e s  de 
Zoologie Exp&rimentale,” for 1872. Nevertheless, th is  n a t u r a l i s t  r e m a rk s ,
“ The organization of the  A scid ian  larva*, a p a r t  f ro m  a n y  th e o ry  o r  
hypothesis, shows us how n a tu re  is able to  p roduce  th e  fu n d a m e n ta l  
feature of the v e r teb ra te  type ( th e  existence of a  d o rsa l  c o rd )  in  a n  
invertebrate, by the sole v ita l condition of a d a p ta t io n ,  a n d  th is  s im p le  
possibility of a passage from one to  the  o th e r  abolishes th e  ab y ss  be
tween the two sub-kingdoms, even a lthough  we m ay  re m a in  in  ig n o ran ce  
as to where the passage w as  in  rea l i ty  effected.”
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the condition of the great toe in  the fcetus; and our progenitors, 
no doubt, were arboreal in  their habits, and frequented some 
warm, forest-clad land. The males had great canine teeth, which 
served them as formidable weapons. A t a much earlier period 
the uterus was double; the excreta were voided through a cloaca; 
and the eye was protected by a th ird  eyelid or n ic tita ting  mem
brane. At a  still earlier period the progenitors of man m ust have 
been aquatic in  their h ab its ; for morphology plainly tells us tha t 
our lungs consist of a  modified swim-bladder, which once served 
as a float. The clefts on the neck in  the embryo of m an show 
where the branchias once existed. I n  the lunar or weekly re
current periods of some of our functions we apparently still 
retain  traces of our primordial birthplace, a  shore washed by the 
tides. A t about th is same early period the true  kidneys were, 
replaced by the corpora wolffiana. The heart existed as a simple 
pulsating vessel; and the chorda dorsalis took the place of a 
vertebral column. These early ancestors of man, thus seen in  the 
dim recesses of time, m ust have been as simply, or even still 
more simply, organized than  the lancelet or amphioxus.

There is one other point deserving a fu ller notice. I t  has long 
been known th a t  in  the vertebrate kingdom one sex bears rudi
ments of various accessory parts, appertaining to the reproduc
tive system, which properly belong to the opposite sex ; and i t  has 
now been ascertained th a t a t a very early embryonic period both 
sexes possess true male and female glands. Hence some remote 
progenitor of the whole vertebrate kingdom appears to have 
been hermaphrodite or androgynous.6 B u t here we encounter a 
singular difficulty. I n  the mammalian class the males possess 
rudim ents of a uterus with the adjacent passage, in  the ir  vesicula; 
prostatic®; they bear also rudiments of mammaa, and some male 
Marsupials have traces of a marsupial sack.7 O ther analogous facts 
could be added. A re we, then, to suppose th a t  some extremely 
ancient mammal continued androgynous, after i t  had acquired

° T h is  is the  conclusion of P ro f .  Gegenbaur, one of the  highest au tho r i
t ies  in  com parative a n a to m y ; see “ Grundzlige der vergleich. A n a t .” 1870, 
s. 876. T h e  resu lt  has  been arrived  a t  chiefly from the  s tudy  of the  Am
p h ib ia ; b u t  i t  ap p ea rs  from the  researches of W aldeyer (a s  quoted in 
“ Jo u rn a l  of A nat.  an d  P hys .” 1869, p. 1 6 1 ) ,  th a t  the  sexual o rgans of 
even “ the  higher v e r teb ra ta  are, in the ir  ea r ly  condition, herm aphrodite .” 
S im ila r  views have long been held by some au thors ,  though u n t i l  recently 
w ithou t  a  firm basis.

7 T he  male T hy lac inus  offers the  best instance. Owen, “ A natom y of 
V ertebra tes ,” vol. iii. p. 771.
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the chief distinctions of its class, and  therefore a f te r  i t  had  
diverged from  the lower classes of the  vertebrate kingdom  ? T h is  
seems very improbable, for we have to  look to  fishes, the  lowest 
of all the classes, to  find any still existent androgynous fo rm s.8 
T hat various accessory parts, proper to  each sex, are fo und  in  a 
rudim entary condition in  the opposite sex, m ay be explained by 
such organs having been gradually acquired by the  one sex, and  
then transm itted in  a more or less im perfect sta te  to th e  o ther. 
When we trea t of sexual selection, we shall m eet w ith  in n u m er
able instances of this form of transm ission,—  as in  the  case o f 
the spurs, plumes, and b rillian t colors, acquired fo r  b a ttle  o r 
ornament by male birds, and inherited by the  fem ales in  a n  im 
perfect or rudim entary condition.

The possession by male mammals o f functionally  im perfec t 
mammary organs is, in  some respects, especially curious. T he  
Monotremata have the proper m ilk-secreting glands w ith orifices, 
bu t no nipples; and as these anim als stand a t  the  very base of th e  
mammalian series, i t  is probable th a t  the progenitors of th e  class 
also had milk-secreting glands, b u t  no nipples. T h is  conclusion 
is supported by what is known of th e ir  m anner of d eve lopm en t; 
for Professor Turner inform s me, on the au th o rity  of K o lliker 
and Langer, th a t in the embryo the  m am m ary  g lands can  be 
distinctly traced before the nipples are in  th e  least v is ib le ; and 
the development of successive parts in  the  ind iv idual generally  
represents and accords with the development of successive beings 
in  the same line of descent. T he  M arsupials differ f ro m  th e  
Monotremata by possessing n ipp les; so th a t  probably these organs 
were first acquired by the Marsupials, a f te r  they  h ad  diverged 
from, and risen above, the M onotremata, and  were th e n  t r a n s 
mitted to the placental mammals.9 N o one w ill suppose th a t  th e

8 H erm aphroditism  has been observed in several species of S e r r a n u s ,  a s  
well a s  in some other fishes, where i t  is e i th e r  n o rm a l  a n d  sy m m e tr ic a l ,  o r  
abnormal and  unila teral.  Dr. Zouteveen has  g iven  me re fe rences  on  th is  
subject, more especially to  a  paper  by P ro f .  ITalbertsm a, in  th e  “  T r a n s a c t ,  
of the Dutch Acad, of Sciences.” vol. xvi. D r .  G u n th e r  d o u b ts  th e  f a c t ,  
but it has now been recorded by too m any  good observers  to  be a n y  longer  
disputed. Dr. M. Lessona w rites  to  me, t h a t  he h a s  verified th e  o b se rv a 
tions made by Cavolini on S erranus .  P ro f .  E rc o la n i  h a s  re c e n t ly  sh ow n  
( “ Acad, delle Scienze,” Bologna, Dec. 28, 1871) t h a t  eels a r e  a n d ro g y n o u s .

8 Prof. Gegenbaur has  shown ( “ Jena ische  Z e i tsc h r i f t ,”  B d . vii. p. 212) 
th a t  two distinct types of nipples prevail  th ro u g h o u t  the  severa l  m a m m a 
lian orders, bu t t h a t  I t  is qu ite  intelligible how bo th  cou ld  have  been 
derived from the nipples of the  M arsup ia ls ,  a n d  th e  l a t t e r  f rom  those  of 
the M onotremata. See. also, a memoir by D r .  M ax  H u ss ,  on  th e  m a m m a ry  
glands, ibid. B. viii. p. 176.
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Marsupials still remained androgynous, after they had approxi
mately acquired their present structure. How then are we to ac
count for male mammals possessing mammze ? I t  is possible that 
they were first developed in the females and then transferred to 
the males, but from w hat follows this is hardly probable.

I t  may be suggested, as another view, th a t long after the pro
genitors of the whole mammalian class had ceased to be androgy
nous, both sexes yielded milk, and thus nourished the ir  young; 
and in  the case of the Marsupials, th a t  both sexes carried their 
young in  marsupial sacks. This will not appear altogether im
probable, if  we reflect th a t  the  males of existing syngnathous 
fishes receive the eggs of the females in their abdominal pouches, 
hatch them, and afterwards, as some believe, nourish the 
y o u n g ;10— th a t certain other male fishes hatch the eggs within 
their mouths or branchial cavities;—  th a t certain male toads take 
the chaplets of eggs from  the females, and wind them  round 
their own thighs, keeping them there un til the tadpoles are born; 
—  tha t certain male birds undertake the  whole duty of incu
bation, and th a t male pigeons, as well as the females, feed their 
nestlings with a secretion from the ir  crops. B u t the  above sug
gestion first occurred to  me from  the  m am m ary glands of male 
mammals being so much more perfectly developed th a n  the rudi
ments of the other accessory reproductive parts, which are found 
in the one sex though proper to the other. The m ammary glands 
and nipples, as they exist in male mammals, can indeed hardly 
be called rudim entary ; they are merely not fu lly  developed, and 
not functionally active. They are sympathetically affected un
der the influence of certain diseases, like the same organs in the 
female. They often secrete a few drops of m ilk a t b irth  and at 
puberty : th is la tte r  fact occurred in  the curious ease, before re
ferred to, where a  young m an possessed two pairs of mammze. 
In  m an and some other male mammals these organs have been 
known occasionally to become so well developed during  maturity 
as to  yield a fa ir supply of milk. Now if  we suppose th a t  during

10M r. Lockwood believes ( a s  quoted in “ Q u a r t .  J o u r n a l  of Science,” 
A pril  1868, p. 2 6 9 ) ,  from w h a t  he has  observed of the  development of 
H ippocam pus, th a t  the  walls of the abdominal pouch of th e  male in some 
w ay  afford nourishment. On male fishes ha tch ing  the  ova in th e ir  mouths, 
see a  very in teresting  paper  by Prof. W ym an, in “ Proc. Boston Soc. of 
N at .  H is t .” Sept. 15, 1857; also P ro f .  T u rn e r ,  in  “ J o u rn a l  of Anat. and 
P hys .” Nov. 1, 1866, p. 78. Dr. G u n th e r  has  likewise described similar 
cases.
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a former prolonged period male m am m als aided the  fem ales in  
nursing the ir  offspring,11 and th a t  afterw ards from  some cause 
(as from the production of a smaller num ber of young) the  
males ceased to give th is  aid, disuse of the  organs d u rin g  m a
turity would lead to their becoming inactive; and  from  two well- 
known principles of inheritance, th is sta te  of inactiv ity  w ould 
probably be transm itted  to the males a t th e  corresponding age of 
maturity. B u t a t an  earlier age these organs w ould be le f t  u n 
affected, so th a t  they would be alm ost equally well developed in  
the young of both sexes.

Conclusion.—  Y on Baer has defined advancem ent or progress 
in the organic scale better th a n  any  one else, as res tin g  on  the  
amount of differentiation and  specialization of th e  several p a r ts  
of a  being,—  when arrived a t  m a tu rity , as I  should be inc lined  to 
add. Now as organisms have become slowly adap ted  to  diversi
fied lines of life by means of n a tu ra l selection, th e ir  p a r ts  w ill 
have become more and  more differentiated an d  specialized fo r 
various functions from  the  advantage gained  by th e  division 
of physiological labor. T he  same p a r t  appears o ften  to  have 
been modified first fo r  one purpose, and  th en  long a fte rw ards fo r  
some other and quite d istinct pu rpose ; and th u s  a l l  th e  p a r ts  a re  
rendered more and more complex. B u t each organism  still re 
tains the general type of struc tu re  of the  p rogen ito r fro m  w hich 
i t  was aboriginally derived. I n  accordance w ith  th is  view i t  
seems, if  we tu rn  to  geological evidence, th a t  o rganization  on  the  
whole has advanced th roughout the  w orld by slow an d  in te r 
rupted steps. I n  the g reat kingdom  of th e  V erteb ra ta  i t  has cu l
minated in  man. I t  m ust not, however, be supposed th a t  groups 
of organic beings are always supplanted, and  d isappear as soon as 
they have given b irth  to  o ther and  more perfect groups. T h e  
latter, though victorious over th e ir  predecessors, m ay  n o t have 
become better adapted fo r all places in  the  economy o f n a tu re . 
Some old forms appear to  have survived from  in h ab itin g  p ro 
tected sites, where they have n o t been exposed to  very severe 
com petition; and these often  aid us in  construc ting  o u r  gene
alogies, by giving us a fa ir  idea of form er an d  lost populations. 
B ut we m ust no t fall into the  error of looking a t  the  existing

11 Maddle. C. R oyer has  suggested a  s im ila r  v iew in h e r  “ O r ig in e  de 
l’Homme,” &c., 1870.

http://rcin.org.pl



168 TH E DESCENT OF MAN

members of any lowly-organized group as perfect representatives 
of their ancient predecessors.

The most ancient progenitors in the kingdom of the  V erte
brata, a t which we are able to obtain an obscure glance, appar
ently consisted of a group of m arine animals,12 resembling the 
larviE of existing Ascidians. These animals probably gave rise 
to a group of fishes, as lowly organized as the lancele t; and from 
these the Ganoids, and other fishes like the Lepidosiren, m ust 
have been developed. From  such fish a  very small advance 
would carry us on to the Amphibians. We have seen th a t  b irds 
and reptiles were once intimately connected together; and the 
Monotremata now connect mammals with reptiles in  a slight de
gree. B ut no one can a t present say by w hat line of descent 
the three higher and related classes, namely, mammals, b irds, and 
reptiles, were derived from the  two lower vertebrate classes, 
namely, amphibians and fishes. In  the class of m am m als the 
steps are not difficult to conceive which led from  the  ancient 
Monotremata to the ancient M arsupials; and from  these to the 
early progenitors of the placental mammals. We may thus 
ascend to the Lemnridse; and the interval is not very wide from  
these to the Simiadas. The Sim iad» then branched off in to  two 
great stems, the New World and Old World monkeys; and from 
the latter, a t a remote period, Man, the wonder and glory of 
the  Universe, proceeded.

12 T he  inhabitan ts  of the seashore m ust be g rea tly  affected by the  t i d e s ; 
animals living either about the m ean  high-water m ark ,  o r  ab o u t  the  m ean  
low-water m ark , pass  through a complete cycle of tidal changes in  a  fo r t 
night. Consequently, the ir  food supply will undergo m arked  changes week 
by week. T he  vital functions of such animals, living u n de r  these  condi
tions for m any generations, can hardly fail to  ru n  th e ir  course  in  regu lar  
weekly periods. Now it  is a mysterious fac t  th a t  in  the  h igher  and  now 
terres tr ia l  V ertebra ta , a s  well a s  in other classes, m any  norm al an d  a b n o r 
mal processes have one or more whole weeks as th e ir  p e r iods ;  th is  would 
be rendered intelligible if the  V ertebra ta  a re  descended f ro m  a n  an im al 
allied to  the existing tidal Ascidians. M any instances of such periodic  p roc 
esses might be given, a s  th e  gestation of mammals, the  d u ra t io n  of fevers, 
&c. T he  hatching  of eggs affords also a good example, for, according  to  
M r. B a r t le t t  ( “ Land  an d  W a te r ,” J a n .  7, 1871), the  eggs of the  pigeon 
a re  hatched in two weeks; those of the fowl in th r e e ;  those  of the  duck 
in fo u r ;  those of the  goose in five; and those of the  ostr ich  in  seven 
weeks. As fa r  as we can  judge, a  recu rren t  period, if approx im ate ly  of the 
r igh t dura tion  for any process o r  function, would not, when once gained, 
be liable to  change;  consequently it m ight be th u s  t ran sm it te d  th rough  
alm ost any num ber of generations. B u t  if the function changed, the  period 
would have to  change, and  would be a p t  to  change a lm ost a b ru p t ly  by a 
whole week. T h is  conclusion, if sound, is highly re m ark a b le :  for the 
period of gestation in each mammal, and  the ha tch ing  of each b ird ’s eggs, 
and m any other vital processes, thus betray  to  u s  the  p r im ord ia l  b ir thp lace  
of these animals.
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T hus we have given to m an a  pedigree of prodigious length, 
b u t not, i t  m ay be said, of noble quality. The world, i t  has 
often been rem arked, appears as if  i t  had long been preparing 
for the  advent of m a n : and  this, in  one sense is strictly true, for 
he owes his b ir th  to  a  long line of progenitors. I f  any single 
link  in  th is  chain  had  never existed, m an would not have been 
exactly w hat he  now is. Unless we wilfully close our eyes, we 
may, w ith  our p resen t knowledge, approximately recognize our 
paren tage; n o r  need we feel ashamed of it. The most humble 
organism is som ething m uch h igher th an  the  inorganic dust 
under ou r fe e t;  and  no  one w ith an  unbiased m ind can study 
any living creature, however humble, w'ithout being struck with 
enthusiasm  a t  its  marvelous struc tu re  and properties.

C H A P T E R  V II .

ON T H E  RACES OF MAN.

T h e  n a tu r e  an d  va lue  of specific c h a ra c te rs  —  A pplica tion  to  the races  of 
m an  —  A rg u m en ts  in  fav ou r  of, a n d  opposed to, rank ing  the  so-called 
races  o f  m an  as  d is t in c t  species —  Sub-species —  Monogenists and  pol- 
ygenists  —  Convergence o f  c h a ra c te r  —  N um erous  po in ts  of resem
blance in  body a n d  m ind  betw een the  m ost d is t inc t  races  of m an  —  
T h e  s t a t e  of m a n  when he  first sp read  over the  e a r th  —  E a c h  race  not 
descended f ro m  a  s ingle  p a i r .  T h e  ex tinc tion  o f  races  —  T h e  form ation 
of races  —  T h e  effects of c rossing  —  S l ig h t  influence of the  d irec t  ac
t ion  o f  th e  condit ions  o f  life —  S l ig h t  o r  no influence of n a tu ra l  
selection —  S ex u a l  selection.

I t  is n o t  m y in ten tion  here to describe the several so-called 
races of m en ; b u t  I  am  about to  enquire w hat is the  value of 
the differences between them  under a classificatory po in t of view, 
and how they have originated. I n  determ ining whether two or 
more allied form s ought to  be ranked as species or varieties, 
na tu ra lis ts  are practically guided by the  following considera
tio n s ; nam ely, the  am ount of difference between them , and 
whether such differences relate to few or m any points of struc
tu re , and w hether they are of physiological im portance; bu t 
more especially whether they are constant. Constancy of char

http://rcin.org.pl



170 TH E DESCENT OF MAN

acter is what is chiefly valued and sought for by naturalists. 
Whenever i t  can be shown, or rendered probable, th a t  the forms 
in question have remained distinct for a long period, th is becomes 
an argum ent of much weight in  favor of trea ting  them as species. 
Even a slight degree of sterility between any two forms when 
first crossed, or in  their offspring, is generally considered as a 
decisive test of their specific distinctness; and the ir  continued 
persistence without blending w ithin  the same area, is usually 
accepted as sufficient evidence, either of some degree of m utual 
sterility, or in the case of animals of some m utua l repugnance to 
pairing.

Independently of fusion from  intercrossing, the  complete 
absence, in  a  well-investigated region, of varieties linking  to 
gether any two closely-allied forms, is probably the most im por
tan t of all the criterions of their specific distinctness; and  this 
is a somewhat different consideration from mere constancy of 
character, for two forms may be highly'variable and ye t n o t yield 
intermediate varieties. Geographical d istribution is often 
brought into play unconsciously and sometimes consciously; so 
th a t forms living in two widely separated areas, in  which m ost 
of the other inhabitants are specifically distinct, are themselves 
usually looked a t as d istinct; bu t in tru th  th is affords no  aid 
in distinguishing geographical races from so-called good or true 
species.

Now let us apply these generally-admitted principles to  the 
races of man, viewing him  in  the same sp ir it as a  na tu ra lis t 
would any other animal. I n  regard to the am ount of difference 
between the races, we m ust make some allowance for our nice 
powers of discrimination gained by the long hab it of observing 
ourselves. In  India, as Elphinstone remarks, although a newly- 
arrived European cannot a t first distinguish the various native 
races, yet they soon appear to him  extremely d is s im ila r ;1 and 
the Hindoo cannot a t first perceive any difference between the 
several European nations. Even the most d istinct races of m an 
are much more like each other in  form th an  would a t  first be 
supposed; certain negro tribes m ust be excepted, whilst others, 
as Dr. Rohlfs writes to me, and as I  have myself seen, have 
Caucasian features. This general sim ilarity is well shown by the

1 “ H is to ry  of In d ia ,” vol. i. p. 323. F a th e r  R ip a  m akes exactly  the  
same rem ark  w ith  respect to  the Chinese.
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French photographs in  the Collection Anthropologique du Mu
seum de P aris  of the m en belonging to various races, the  greater 
num ber of which m igh t pass for Europeans, as many persons to 
whom I  have shown them  have remarked. Nevertheless, these 
men, i f  seen alive, would undoubtedly appear very distinct, so 
th a t  we are clearly m uch influenced in  our judgm ent by the 
mere color of the  skin and hair, by slight differences in  the  fea
tures, and  by expression.

There is, however, no doubt th a t  the various races, when care
fully  compared and measured, differ much from  each other,—  as 
in  the  tex ture  of the  hair, the relative proportions of all parts 
of the  body,2 the capacity of the lungs, the form  and capacity of 
the skull, and  even in  the  convolutions of the brain.3 B u t i t  
would be an  endless task  to specify the numerous points of d if
ference. T he  races differ also in  constitution, in  acclimatization 
and in  liability  to certa in  diseases. T heir m ental characteristics 
are likewise very distinct, chiefly as i t  would appear in  their 
emotional, b u t partly  in  the ir  intellectual faculties. Every one 
who has had  th e  opportunity of comparison, m ust have been 
struck  w ith the  contrast between the tac itu rn , even morose, abo
rigines of S. A m erica and  the  light-hearted, talkative negroes. 
There is a  nearly  sim ilar contrast between the  Malays and the 
Papuans, who live under the  same physical conditions, and are 
separated from  each other only by a  narrow  space of sea.

We will first consider the  argum ents which may be advanced 
in  favor of classing the  races of m an as d istinct species, and then 
the  argum ents on  the o ther side. I f  a naturalist, who had never 
before seen a Negro, H otten to t, A ustralian , or Mongolian, were 
to com pare them , he would a t  once perceive th a t  they differed 
in  a m u ltitude  of characters, some of slight and some of con
siderable im portance. On enquiry he would find th a t  they were 
adapted to live under widely different climates, and th a t  they 
differed somewhat in  bodily constitution and m ental disposition. 
I f  he were th en  told th a t  hundreds of sim ilar specimens could 
be b rought from  the  same countries, he would assuredly declare 
th a t  they were as good species as m any to which he had been in

2 A v a s t  n u m b e r  of m easu rem en ts  o f  W hites ,  B lacks, and  Ind ians ,  a re  
given in the  “  In v es t iga t ions  in the  M il i ta ry  an d  Anthropolog. S ta t is t ic s  of 
A m erican  S o ld ie rs ,” by B . A. Gould, 1869, pp . 2 9 8 -3 5 8 ;  “  O n  the  capac ity  
of the  lungs,”  p. 471.

3 See, for in s tance , M r. M arsh a l l  s  accoun t of the  b ra in  of a  B ushw om an, 
in -  P h il .  T r a n s a c t . ” 1S64, p .  519.
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the habit of affixing specific names. This conclusion would be 
greatly strengthened as soon as he had ascertained th a t  these 
forms had all retained the same character fo r  m any centuries; 
and th a t negroes, apparently identical w ith existing negroes, 
had lived a t least 4000 years ago.4 H e would also hear, on the 
authority of an excellent observer, Dr. L und, th a t  the  human 
skulls found in  the caves of Brazil, entombed w ith m any extinct 
mammals, belonged to the same type as th a t  now prevailing 
throughout the American Continent.

Our naturalist would then perhaps tu rn  to  geographical dis
tribution, and he would probably declare th a t  those forms m ust 
be distinct species, which differ no t only in  appearance, b u t are 
fitted for hot, as well as damp or dry countries, and for the 
Arctic regions. H e m ight appeal to the fac t th a t  no species in 
the group next to man —  namely, the Q uadrum ana, can resist 
a  low temperature, or any considerable change of clim ate; and 
th a t the species which come nearest to m an have never been 
reared to m aturity, even under the temperate clim ate of Europe. 
H e would be deeply impressed with the fact, first noticed by 
Agassiz, th a t  the different races of m an are d istributed over the 
world in the  same zoological provinces, as those inhabited by 
undoubtedly distinct species and genera of mammals. T his is 
manifestly the case w ith the Australian, Mongolian, and Negro 
races of m an ; in a less well-marked m anner w ith  the  H otten to ts ; 
but plainly with the Papuans and Malays, who are separated, as 
Mr. Wallace has shown, by nearly the same line which divides the 
great Malayan and Australian zoological provinces. The Abo
rigines of America range throughout the C on tinen t; and th is  at 
first appears opposed to the above rule, for m ost of the produc-

4 W ith  respect to  the  figures in the  famous E g y p t ia n  caves of Abou- 
Sirnbel; M. Pouchet says  ( “ T h e  P lu ra l i ty  of th e  H u m a n  R aces,”  Eng. 
transla t . ,  1864. p. 5 0 ) ,  t h a t  he was f a r  from finding recognizable rep re 
sentations of the dozen o r  more nations which some a u th o rs  believe th a t  
they can recognize. Even  some of the most s trongly-m arked races  cannot 
be identified w ith  th a t  degree of unanim ity  which m igh t have  been ex
pected from w h a t  has been w ri t ten  on the subject. T h u s  Messrs. N o tt  
and  Gliddon ( “ Types of M ankind ,” p. 148),  s ta te  t h a t  Ram eses I I . ,  o r  the  
Great, has features  superbly  E u r o p e a n ; whereas K nox , a n o th e r  firm be
liever in the specific distinctness of the  races of m an  ( “ R aces  of M an ,” 
1850, p. 201),  speaking of young Memnon ( th e  same a s  R am eses  I I . ,  a s  I 
am informed by M r. B i r c h ) ,  insists in  the  s trongest m a n n e r  t h a t  he is 
identical in charac te r  w ith  the  J e w s  of A ntw erp . A gain , when I  looked 
a t  the s ta tu e  of Amunoph I I I . ,  I agreed w ith  two officers o f  the  estab lish
ment, both competent judges, th a t  he had a  s trongly-m arked negro type 
o f  fea tu res ;  bu t Messrs. N o t t  and Gliddon (ibid. p. 146, fig. 5 3 ) ,  describe 
him as  a  hybrid, b u t  no t of “ negro in te rm ix tu re .”
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tions o f the  Southern  and  N orthern  halves differ widely: yet 
some few living form s, as th e  opossum, range from  the  one into 
the other, as d id  form erly  some of the  gigantic Edentata . The 
Esquim aux, like o ther A rctic  animals, extend round  the  whole 
polar regions. I t  should be observed th a t  the am ount of differ
ence between th e  m am m als of the several zoological provinces 
does n o t correspond w ith the degree of separation between the 
la t te r ;  so th a t  i t  can hard ly  be considered as an anomaly th a t  
the  Negro differs more, and  the American much less from  the 
other races of m an, th a n  do the  mammals of the  A frican and 
Am erican continents from  the  m am m als of the  other provinces. 
M an, i t  may be added, does n o t appear to  have aboriginally in
habited any oceanic is la n d ; and in  th is  respect, he resembles the 
other m embers of his class.

I n  determ in ing  w hether the  supposed varieties of the  same 
kind  of domestic anim al should be ranked as such, o r as specific
ally distinct, th a t  is, w hether any of them are descended from  
d istinct w ild species, every n a tu ra lis t would lay m uch stress on 
the fac t of th e ir  external parasites being specifically distinct. All 
the  m ore stress would be laid  on th is  fact, as i t  would be an ex
ceptional o n e ; fo r  I  am  inform ed by M r. Denny th a t the most 
different k inds of dogs, fowls, and  pigeons, in  England, are 
infested by the  same species of Pediculi or lice. Now Mr. A. M ur
ray has carefully  examined the  Pediculi collected in  different 
countries from  the  different races of m an, and  he finds th a t  they 
differ, n o t only in  color, b u t  in  the  structure  of the ir  claws and 
limbs. I n  every case in  which m any specimens were obtained 
the  differences were constant. The surgeon of a w haling ship 
in  th e  Pacific assured me th a t  when the Pediculi, with which 
some Sandw ich Islanders on  board swarmed, strayed on to  the 
bodies of the  E ng lish  sailors, they died in  the  course of three or 
four days. These Pediculi were darker colored, and appeared 
different fro m  those proper to  the  natives of Chiloe in  South 
America, of which he gave me specimens. These, again, appeared 
larger and  m uch  softer th a n  European lice. M r. M urray  pro
cured fo u r  k inds from  A frica, namely, from  the  Negroes of the 
E astern  and  W estern coasts, from  the  H otten to ts and Kaffirs; 
two k inds from  the  natives of A ustra lia ; two from  N orth  and 
two from  South  A m erica I n  these la tte r  cases i t  m ay be pre
sumed th a t  the  Pediculi came from  natives inhabiting  different
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districts. With insects slight structural differences, if  constant, 
are generally esteemed of specific value: and the fac t of the races 
of man being infested by parasites, which appear to  be specifical
ly distinct, might fairly be urged as an argum ent th a t  the races 
themselves ought to be classed as distinct species.

Our supposed naturalist having proceeded thus  fa r  in  his in
vestigation, would next enquire whether the races of men, when 
crossed, were in any degree sterile. H e m igh t consult th e  work 
of Professor Broca, a cautious and philosophical observer, and 
in  this he would find good evidence th a t  some races were quite 
fertile together, bu t evidence of an opposite na tu re  in  regard  to 
other races. Thus i t  has been asserted th a t  the native women of 
Australia and Tasm ania rarely produce children to European 
m en; the evidence, however, on th is head has now been shown 
to be almost valueless. The half-castes are killed by the  pure 
blacks: and an account has lately been published of eleven half- 
caste youths murdered and bu rn t a t the same tim e, whose re
mains were found by the police.5 Again, i t  has often been said 
th a t when mulattoes interm arry, they produce few ch ild ren ; 
on the other hand, Dr. Bachman, of Charleston, positively as
serts th a t he has known mulatto families which have in term ar
ried for several generations, and have continued on an  average 
as fertile as either pure whites or pure blacks. Inqu iries fo r
merly made by S ir C. Lvell on this subject led him , as he informs 
me, to the same conclusion.0 In  the United States the census for 
the year 1854 included, according to Dr. Bachm an, 405,751 
m ulattoes; and this number, considering all the  circumstances of 
the case, seems sm all; bu t i t  may partly  be accounted fo r by the 
degraded and anomalous position of the  class, and by the

6 See the interesting le tter  by Mr. T .  A. M u rray ,  in  the  “ Anthropolog. 
Review,”  April, 1868, p. liii. I n  th is  le tter  C o u n t  S trze leck i’s s ta te m e n t  
th a t  A ustra lian  women who have borne children to  a  w hite  m an, a re  a f te r 
wards sterile with the ir  own race, is disproved. M. A. de Q ua tre fages  has  
a lso collected ( “ Revue des C ours  Scientifiques,”  M arch ,  1869, p. 2 3 9 ) ,  
much evidence th a t  A us tra l ian s  and E uropeans  a re  n o t  s terile  when 
crossed.

"D r .  Rohlfs w ri tes  to me th a t  he found the mixed races  in  th e  G rea t  
Sahara ,  derived from Arabs, Berbers, and  Negroes of th re e  tr ibes , ex
traord inarily  fertile. O n  the o ther hand, M r. W inwood R eade  in fo rm s me 
th a t  the  Negroes on the Gold Coast, though a d m ir in g  w h ite  m en and  
mulattoes, have a maxim th a t  m ulattoes should no t in te rm arry ,  a s  the 
children a re  few and sickly. T h is  belief, as Mr. R eade  rem arks ,  deserves 
attention, as white men have visited and resided on the  Gold C oast  for four 
hundred years, so th a t  the natives have had am ple  tim e to  ga in  knowledge 
through experience.
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profligacy of the  women. A certain am ount of absorption of 
m ulattoes in to  negroes m ust always be in  progress; and this 
would lead to  an  apparen t d im inution of the  form er. The in
ferior v itality  of m ulattoes is spoken of in  a trustw orthy  w o rk 7 
as a  well-known phenom enon; and th is, although a  different con
sideration from  th e ir  lessened fertility , m ay perhaps be advanced 
as a  proof of the  specific distinctness of the paren t races. No 
doubt both anim al and  vegetable hybrids, when produced from  
extremely d istinct species, are liable to prem ature dea th ; b u t 
the paren ts  of m ulattoes cannot be p u t  under the  category of 
extremely d is tinc t species. T he  common Mule, so notorious for 
long life and  vigor, and  ye t so sterile, shows how little  necessary 
connection there is  in  hybrids between lessened fertility  and  vital
i ty ;  o ther analogous cases could be cited.

Even i f  i t  should hereafter be proved th a t  all the  races of 
m en were perfectly  fe rtile  together, he who was inclined from 
other reasons to  ran k  them  as d istinct species, m igh t w ith justice 
argue th a t  fe r til i ty  and  sterility  are n o t safe criterions of spe
cific distinctness. We know th a t  these qualities are easily af
fected by changed conditions of life, or by close inter-breeding, 
and th a t  they are  governed by highly complex laws, for instance, 
th a t  of the  unequal fe rtility  of converse crosses between the 
same tw o species. W ith  form s which m u st be ranked as un
doubted species, a  perfect series exists from  those which are ab
solutely sterile w hen crossed, to  those which are alm ost or com
pletely fertile. T h e  degrees of ste rility  do n o t coincide strictly 
w ith  the  degrees of difference between the  paren ts  in  external 
structure  or hab its  of life. M an in  m any respects m ay be com
pared  w ith  those anim als w hich have long been domesticated, 
and  a  large body of evidence can be advanced in  favor of the 
Pallasian  doctrine,8 th a t  dom estication tends to  elim inate the

7 “  M il i ta ry  a n d  Anthropolog. S ta t i s t ic s  of A m erican  Soldiers ,”  by B. A. 
Gould, 1869, p. 319.

8 “ T h e  V a r ia t io n  o f  A n im a ls  an d  P l a n t s  under  D om estica tion ,”  vol. ii. 
p. 109. I  m ay here  rem ind th e  read e r  t h a t  the  s te r i l i ty  of species when 
crossed is n o t  a  specially-acquired  qu a li ty ,  b u t ,  like th e  incapac ity  of 
ce r ta in  t rees  to  be  g ra f te d  together,  is inc iden tal on o ther  acquired differ
ences. T h e  n a tu r e  of these  differences is unknow n, b u t  th e y  re la te  more 
especially to th e  reproductive  system, an d  m uch less so to  ex te rna l  s t ru c 
tu re  o r  to  o rd in a ry  differences in  consti tu t ion .  One im p o r ta n t  element 
in  th e  s te r i l i ty  o f  crossed species a p p a re n t ly  lies in one o r  both having 
been long h a b i tu a te d  to  fixed c o n d i t io n s : fo r  we know th a t  changed con
ditions have a  special influence on  the  reproductive  system , and  we have 
good reaso n  to  believe ( a s  before rem arked )  t h a t  the  f luc tua ting  condi-
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sterility which is so general a result of the crossing of species 
in  a state of nature. From  these several considerations, i t  may 
be justly urged th a t the perfect fertility  of the  intercrossed races 
of man, if  established, would no t absolutely preclude us from  
ranking them as distinct species.

Independently of fertility , the characters presented by the 
offspring from a cross have been thought to indicate w hether or 
not the parent-forms ought to be ranked as species or varieties; 
but after carefully studying the evidence, I  have come to  the 
conclusion th a t no general rules of th is kind can be trusted . The 
ordinary result of a  cross is the production of a  blended or in ter
mediate form ; but in  certain cases some of the offspring take 
closely after one parent-form, and some afte r  the other. This is 
especially ap t to occur when the parents differ in  characters 
which first appeared as sudden variations or monstrosities. I  
refer to this point, because D r. Rohlfs inform s me th a t  he has 
frequently seen in  Africa the offspring of negroes crossed with 
members of other races, either completely black or completely 
white, or rarely piebald. On the other hand, i t  is notorious th a t 
in  America mulattoes commonly present an interm ediate appear
ance.

We have now seen th a t a naturalist m ight feel him self fully 
justified in ranking the races of m an as d istinct species; for he 
has found th a t they are distinguished by m any differences in  
structure and constitution, some being of importance. These 
differences have, also, remained nearly constant fo r  very long

tions of domestication tend to eliminate th a t  s te r i l i ty  which is so general 
with species, in a  n a tu ra l  state , when crossed. I t  has  elsewhere been 
shown by me (ibid. vol. ii. p. 185, and  “ Origin  of Species,” 5 th  edit. p. 
317) th a t  the s te r i l i ty  of crossed species has  no t been acqu ired  th rough  
na tu ra l  se lec tion : we can  see th a t  when two fo rm s have a lready  been 
rendered very sterile, i t  is scarcely possible th a t  the ir  s te r i l i ty  should be 
augmented by the preservation or survival o f  the more and  more sterile 
individuals; for, a s  th e  s te r i l i ty  increases, fewer an d  fewer offspring will 
be produced from which to  breed, and a t  last only single indiv iduals  will be 
produced a t  the  ra re s t  intervals. B u t  there is even a  h igher  grade of 
sterility  th an  this. B o th  G a r tn e r  an d  K o lreu te r  have proved t h a t  in  gen
era of plants, including m any  species, a series can  be form ed from  species 
which, when crossed, yield fewer and fewer seeds, to  species w hich  never 
produce a single seed, b u t  ye t  a re  affected by the pollen of the  o ther  species, 
as shown by the  swelling of the germen. I t  is here m an ifes t ly  impossible 
to select the more sterile individuals, which have a lrea d y  ceased to  yield 
seeds; so th a t  the acme of sterility , when the  germen alone is affected, 
cannot have been gained through selection. T h is  acme, and  no  doubt the 
other grades of s teril i ty , a re  the  incidental resu lts  of c e r ta in  unknown 
differences in the  constitu tion  of the reproductive system of the  species 
which a re  crossed.
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periods of time. O ur na tu ra lis t will have been in  some degree 
influenced by the enormous range of m an, which is a  great 
anomaly in  the  class of mammals, if  m ankind be viewed as a 
single species. H e  will have been struck w ith  th e  distribution 
of the several so-called races, which accords w ith  th a t  of other 
undoubtedly d istinct species of mammals. F inally , he m ight 
urge th a t  th e  m u tu a l fe rtility  of all the races has n o t as yet 
been fu lly  proved, and  even if  proved would n o t be an  absolute 
proof of th e ir  specific identity.

On th e  o ther side of the  question, i f  our supposed naturalist 
were to  inquire  w hether the  forms of m an keep d istinct like 
ordinary species, when m ingled together in  large numbers in  the 
same country, he would immediately discover th a t  th is was by no 
means th e  case. I n  Brazil he would behold an  immense mongrel 
population of Negroes and Portuguese; in  Chili, and other 
parts  of South  America, he would behold the  whole population 
consisting of Ind ians  and Spaniards blended in  various de
grees.9 I n  m any parts  of the same continent he would meet 
w ith the  m ost complex crosses between Negroes, Indians, and 
E uropeans; and  judg ing  from  the  vegetable kingdom, such trip le  
crosses afford the  severest te s t of the  m utual fe rtility  of the 
paren t form s. I n  one island of the  Pacific he would find a  small 
population o f m ingled  Polynesian and English  b lood; and in  the 
F i j i  Archipelago a  population of Polynesian and Negritos crossed 
in  all degrees. M any analogous cases could be added; for 
instance, in  Africa. Hence the races of m an  are not sufficiently 
d istinct to  inhab it the  same country w ithout fu sion ; and the  
absence of fusion affords the  usual and best test of specific dis
tinctness.

O ur n a tu ra lis t  would likewise be m uch disturbed as soon 
as he perceived th a t  the  distinctive characters of all the races 
were highly variable. T his fac t strikes every one on first behold
ing  the  negro slaves in  B razil, who have been im ported from  all 
parts of A frica. T he  same rem ark  holds good w ith  th e  Polyne
sians, and  w ith  m any other races. I t  m ay be doubted whether 
any character can be nam ed which is  distinctive of a race and is 
constant. Savages, even w ith in  the  lim its of the  same tribe, are

®M. de Q u a tre fa g e s  has  given ( “ Anthropolog. Review,”  J a n .  1869, p. 
2 2 ) ,  an  in te re s t in g  accoun t o f  th e  success an d  energy  of the  F a u l is ta s  in  
B raz il ,  who a re  a  m uch crossed race o f  P o r tuguese  a n d  In d ian s ,  w i th  a  
m ix tu re  of the blood o f  o th e r  races.

12
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not nearly so uniform in  character, as has been often  asserted. 
H otten to t women offer certain peculiarities, m ore strongly 
m arked than  those occurring in  any other race, b u t these are 
known n o t to  be of constant occurrence. I n  the several A m eri
can tribes, color and hairiness differ considerably; as does color 
to  a  certain degree, and the shape of the features greatly, in  the 
Negroes of Africa. The shape of the skull varies m uch in  some 
race s ;10 and so i t  is with every e ther character. Now all n a t
uralists have learnt by dearly bought experience, how rash  i t  is to 
attem pt to  define species by the aid of inconstant characters.

B u t the most weighty of all the argum ents against trea ting  the 
races of man as distinct species, is th a t they graduate in to  each 
other, independently in  m any eases, as fa r  as we can judge, of 
their having intercrossed. M an has been studied m ore carefully 
than  any other animal, and yet there is the  greatest possible 
diversity amongst capable judges whether he should be classed 
as a single species or race, or as two (Y irey ) , as three (Jac- 
quinot), as four (K a n t) ,  five (B lum enbach), six (Buffon), 
seven (H u n te r) , eight (Agassiz), eleven (P ick e rin g ), fifteen 
(Bory St. V incent), sixteen (Desm oulins), twenty-two (M or
to n ) , sixty (C raw furd), or as sixty-three, according to Burke. 
This diversity of judgm ent does not prove th a t  th e  races ought 
not to  be ranked as species, b u t i t  shows th a t  they graduate  into 
each other, and th a t  i t  is hardly possible to  discover clear dis
tinctive characters between them.

Every naturalist who has had the m isfortune to  undertake the 
description of a  group of highly varying organisms, has en
countered cases ( I  speak after experience) precisely like th a t  of 
m a n ; and if  of a  cautious disposition, he will end by un iting  all 
the forms which graduate into each other, under a  single species; 
for he will say to  himself th a t  he has no r ig h t to  give nam es to 
objects which he cannot define. Cases of th is  k ind  occur in  the 
O rder which includes man, namely in  certain genera of m onkeys; 
whilst in  other genera, as in  Cercopithecus, most of the  species 
can be determined w ith certainty. I n  the  A m erican genus 
Cebus, the various forms are ranked by some n a tu ra lis ts  as spe
cies, by others as mere geographical races. Now if  numerous

10 F o r  instance, w ith  the  aborigines of A m erica  and  A u s t ra l ia .  P ro f .  
H u x ley  say s  ( “ T ra n sa c t .  In te rn a t .  Congress of P reh is t .  A rc h .” 1868, p. 
20 5 ) ,  th a t  the  skulls of m any  S o u th  G erm ans an d  S w iss  a re  “  a s  sh o r t  and 
as  broad a s  those of the  T a r ta r s ,” &c.
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specimens of Cebus were collected from  all parts  of South 
America, and  those form s which a t present appear to  be spe
cifically distinct, were found to graduate into each other by close 
steps, they would usually be ranked as mere varieties or races; 
and th is course has been followed by m ost naturalists  w ith re
spect to  the  races of m an. Nevertheless, i t  m ust be confessed 
th a t there are form s, a t  least in  the  vegetable kingdom,11 which 
we cannot avoid n am in g  as species, b u t which are connected to
gether by num berless gradations, independently of intercrossing.

Some n a tu ra lis ts  have lately employed the te rm  “  sub-species ”  
to designate fo rm s which possess m any of the characteristics of 
true species, b u t  which hard ly  deserve so high a rank. Now if  
we reflect on the  weighty argum ents above given, for raising the 
races of m a n  to the  d ignity  of species, and the insuperable dif
ficulties on th e  o ther side in  defining them, i t  seems th a t  the 
term “  sub-species ”  m igh t here be used with propriety. B u t 
from long h ab it th e  te rm  “  race ”  will perhaps always be em
ployed. T he  choice o f te rm s is only so fa r  im portan t in  th a t  it 
is desirable to use, as fa r  as possible, the same term s for the 
same degrees of difference. U hfortunate ty  th is  can rarely  be 
done: for the  la rger genera generally include closely-allied forms, 
which can be distinguished only w ith m uch difficulty, whilst 
the sm aller genera  w ith in  the  same fam ily  include forms th a t  
are perfectly d is t in c t ; yet all m u st be ranked equally as species. 
So again, sjaecies w ith in  the  same large genus b}r no means 
resemble each o ther to  the  same degree: on the  contrary, some 
of them can generally  be arranged  in  little  groups round other 
species, like satellites round planets.

The question w hether m ankind  consists of one or several spe
cies has of la te  years been m uch  discussed by anthropologists, 
who are divided in to  the two schools of monogenists and po- 
lygenists. Those who do n o t adm it the  principle of evolution, 
m ust look a t  species as separate creations, or as in  some m anner 
as d istinct en titie s ; and they m u st decide w hat forms of m an 
they will consider as species by  the analogy of the method com
monly pursued  in  ra n k in g  other organic beings as species. B u t

11 P ro f .  N age li  h a s  c a re fu l ly  described several s tr ik in g  eases in his 
“ Botan ische  M it th e i le n g e n ,” B. ii. ss. 294-369. P ro f .  A sa  G ray  lias 
made ana lo go us  re m ark s  on som e in te rm ed ia te  forms in the  Compositas 
of N. America.
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i t  is a hopeless endeavor to decide th is point, un til some defini
tion  of the term  “  species ”  is generally accepted; and the  defini
tion  m ust no t include an indeterminate element such as an  act 
of creation. We m igh t as well a ttem pt w ithout any definition to 
decide whether a certain number of houses should be called a 
village, town, or city. We have a practical illustration  of the 
difficulty in  the never-ending doubts whether m any closely- 
allied mammals, birds, insects, and plants, which represent each 
other respectively in  North America and Europe, should be 
ranked as species or geographical races; and the  like holds true 
of the productions of many islands situated a t  some little  dis
tance from  the nearest continent.

Those naturalists, on the other hand, who adm it the principle 
of evolution, and this is now admitted by the  m ajority  of 
rising men, will feel no doubt th a t  all the  races of m an are 
descended from  a  single primitive stock; w hether or not they 
may th ink  fit to  designate the races as d istinct species, fo r  the 
sake of expressing their am ount of difference. W ith onr domes
tic animals the question whether the various races have arisen 
from  one or more species is somewhat different. A lthough i t  
may be adm itted th a t  all the races, as well as all the  natura l 
species w ithin  the  same genus, have sprung from  the  same prim i
tive stock, yet i t  is a fit subject for discussion, whether all the  
domestic races of the dog, for instance, have acquired the ir  
present am ount of difference since some one species was first 
domesticated by m a n ; or whether they owe some of th e ir  char
acters to  inheritance from distinct species, which h ad  already 
been differentiated in  a state of nature. W ith  m an no such ques
tion  can arise, for he cannot be said to  have been domesticated 
a t any particular period.

D uring an  early stage in  the divergence of the races of m an 
from  a common stock, the differences between the  races and the ir  
num ber m ust have been sm all; consequently as fa r  as the ir  dis
tinguishing characters are concerned, they then  had  less claim 
to rank  as d istinct species th an  the existing so-called races. 
Nevertheless, so arb itrary  is the term  of species, th a t  such early 
races would perhaps have been ranked by some natu ra lis ts  as 
distinct species, if  the ir  differences, although extremely slight, 
had been more constant than  they are a t present, and had no t 
graduated into each other.
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I t  is  however possible, though fa r  from  probable, th a t the 
early progenitors of m an  m ight formerly have diverged m uch in 

■character, u n t i l  they became more unlike each other th an  any 
now existing races; b u t  th a t  subsequently, as suggested by Vogt, 
they converge in  character. W hen m an selects the  offspring of 
two d istinct species for the same object, be sometimes induces 
a  considerable am ount of convergence, as fa r  as general appear
ance is concerned. T h is  is the case, as shown by V on N athusius, 
with the im proved breeds of the pig, which are descended from  
two d istinet species; and  in  a  less m arked m anner w ith  the im 
proved breeds o f cattle. A great anatomist, Gratiolet, m ain
ta ins th a t  th e  anthropom orphous apes do n o t form  a natura l
sub-group; b u t th a t  the  orang is a  highly developed gibbon or
semnopithecus, the  chimpanzee a  highly developed macaeus, and 
the gorilla  a  h ighly  developed m andrill. I f  th is conclusion, 
which rests alm ost exclusively on brain-eharacters, be admitted, 
we should have a case o f convergence a t  least in  external char
acters, for the  anthropom orphous apes are certainly more like
each o ther in  m any poin ts, th a n  they  are to other apes. All
analogical resemblances, as of a  whale to  a  fish, may indeed be 
said to  be cases of convergence; b u t  th is te rm  has never been 
applied to  superficial and  adaptive resemblances. I t  would, 
however, be extrem ely rash  to a ttr ibu te  to  convergence close 
sim ilarity  of character in  m any points of structure  am ongst the 
modified descendants of widely d istinct beings. The form  of a 
crystal is determ ined solely by the molecular forces, and i t  is not 
surprising  th a t  d issim ilar substances should sometimes assume 
the same f o rm ; b u t w ith  organic beings we should bear in  m ind 
th a t  the  fo rm  of each depends on an infinity of complex relations, 
namely on variations, due to  causes fa r  too in tricate to be 
followed,—  on the  n a tu re  of th e  variations preserved, these de
pending on the  physical conditions, and still more on the  sur
rounding organism s which compete w ith  each,—  and lastly7-, on 
inheritance ( in  itself a  fluctuating  element) from  innumerable 
progenitors, all of which have had  th e ir  forms determined 
through equally complex relations. I t  appears incredible tha t 
the modified descendants of two organisms, if  these differed 
from  each o ther in  a m arked m anner, should ever afterw ards con
verge so closely as to lead to  a near approach to  identity  through
out th e ir  whole organization. In  the  case of the convergent races
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of pigs above referred to, evidence of the ir  descent from  two 
primitive stocks is, according to  V on N athusius, still plainly 
retained, in certain bones of the ir  skulls. I f  th e  races of man 
had descended, as is supposed by some natu ra lis ts , from  two or 
more species, which differed from  each other as m uch, or nearly 
as much, as does the orang from  the  gorilla, i t  can hard ly  be 
doubted tha t marked differences in  the  struc tu re  of certain 
bones would still be discoverable in  m an  as he now exists

Although the existing races of m an differ in  m any respects, 
as in  color, hair, shape of skull, proportions of the  body, etc., yet 
if  their whole structure be taken  in to  consideration they are 
found to resemble each other closely in  a m ultitude  of points. 
Many of these are of so unim portant or of so singular a  nature, 
th a t i t  is extremely improbable th a t  they should have been inde
pendently acquired by aboriginally d istinct species or races. The 
same rem ark holds good w ith  equal or greater force w ith  respect 
to the numerous points of m ental sim ilarity between the  m ost dis
tinc t races of man. The American aborigines, Negroes and 
Europeans are as different from  each other in  m in d  as any three 
races th a t  can be nam ed; yet I  was incessantly struck, whilst 
living w ith the Fuegians on board the “  Beagle,”  w ith  the  many 
little  tra its  of character, showing how sim ilar th e ir  m inds were to 
ours; and so i t  was w ith a full-blooded negro w ith  whom I  hap- 
hened once to  be intimate.

H e who will read Mr. Tyler’s and S ir  J .  Lubbock’s interesting 
works can hardty fail to be deeply impressed w ith  the  close simi
larity  between the m en of all races in  tastes, dispositions and 
habits. This is shown by the  pleasure which they all take in 
dancing, rude music, acting, painting, ta ttooing, and otherwise 
decorating themselves; in  the ir  m utual comprehension of gesture- 
language, by the same expression in  the ir  features, and  by the 
same inarticulate cries, when excited by the same emotions. This 
sim ilarity, or ra ther identity, is striking, when contrasted with 
the different expressions and cries made by d is tinc t species of 
monkeys. There is good evidence th a t  the  a r t  of shooting with 
bows and arrows has not been handed down from  any common 
progenitor of m ankind, yet as W estropp and  Nilsson have 
remarked, the stone arrow-heads, brought from  the m ost d istant 
parts of the world, and m anufactured a t  the m ost rem ote periods,
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are alm ost iden tica l; and this fac t can only be accounted for 
by the  various races having sim ilar inventive or m ental powers. 
T he  same observation has been made by archaeologists w ith 
respect to  certa in  widely-prevalent ornaments, such as zig-zags, 
&c.; and w ith  respect to various simple beliefs and customs, 
such as th e  bury ing  o f the dead under m egalithic structures. 
I  remember observing in South America, th a t  there, as in  so 
m any o ther p a r ts  of the world, m en have generally chosen th e  
sum m its of lofty  hills, to  throw up  piles of stones, either as 
a  record of some rem arkable event, or for burying the ir  dead.

Now when natu ra lis ts  observe a  close agreement in  num er
ous sm all details of habits, tastes, and dispositions between two 
or m ore domestic races, or between nearly-allied na tu ra l forms, 
they use th is  fac t as an argum ent th a t  they are descended from  
a  common progenitor who was thus endowed; and consequently 
th a t  all should be classed under the same species. T he same 
argum ent m ay be applied w ith m uch force to  the races of man.

As i t  is im probable th a t  the numerous and un im portan t 
points of resemblance between the  several races of m an in  bodily 
structu re  and  m ental faculties ( I  do n o t here refer to sim ilar 
customs) should a ll have been independently acquired, they 
m ust have been inherited  from  progenitors who had  these same 
characters. We thus  gain  some insight in to  th e  early state of 
m an, before he had  spread step by step over the face of the  earth. 
T he  spreading of m an  to  regions widely separated by th e  sea, 
no doubt, preceded any grea t am ount of divergence of character 
in  the  several races; fo r  otherwise we should sometimes m eet 
w ith th e  same race in  d istinct continents; and th is  is never 
the  case. S ir  J .  Lubbock, a fte r  com paring the  arts  now prac
tised  by savages in  all p a r ts  of the world, specifies those which 
m an could n o t have known, when he first wandered from  his 
original b ir th p lace ; fo r  i f  once lea rn t they would never have 
been forgotten . H e  thus  shows th a t  “ the spear, which is b u t 
a  development o f the  knife-point, and  the club, which is b u t a 
long ham m er, are th e  only th ings left.”  H e admits, however, 
th a t  the  a r t  of m ak ing  fire probably had  been already discovered, 
for i t  is com mon to  all the races now existing, and was known 
to  the  ancien t cave-inhabitants of Europe. Perhaps the a r t  of 
m aking rude  canoes o r ra fts  was likewise know n; b u t  as m an 
existed a t  a  remote epoch, when the land in  m any places stood
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a t  a  very different level to  w hat i t  does now, he would have 
been able, w ithout the aid of canoes, to have spread widely. Sir 
J .  Lubbock fu rther remarks how improbable i t  is th a t  our 
earliest ancestors could have “  counted as high as ten, consider
ing  th a t  so m any races now in  existence cannot get beyond four.” 
Nevertheless, a t  this early period, the  intellectual and social 
faculties of m an could hardly  have been inferior in  any extreme 
degree to  those possessed a t  present by the  lowest savages; 
otherwise primeval m an could not have been so eminently suc
cessful in  the struggle for life, as proved by his early and wide 
diffusion.

From  the  fundam ental differences between certain languages, 
some philologists have inferred th a t  when m an first became 
widely diffused, he was n o t a speaking an im al; b u t i t  may be 
suspected th a t  languages, fa r  less perfect than  any now spoken, 
aided by gestures, m igh t have been used, and yet have le ft no 
traces on subsequent and more highly-developed tongues. W ith
out the  use of some language, however imperfect, i t  appears 
doubtful w hether m an’s intellect could have risen to the standard 
implied by his dom inant position a t an early period.

W hether primeval m an, when he possessed b u t few arts, and 
those of the  rudest kind, and when his power of language was 
extremely imperfect, would have deserved to  be called man, 
m ust depend on the definition which we employ. I n  a series 
of forms graduating  insensibly from  some ape-like creature to 
m an as he now exists, i t  would be impossible to  fix on any 
definite po in t when the  te rm  “ m a n ”  ought to  be used. B ut 
th is is  a m atte r of very little  importance. So again, i t  is almost 
a  m a tte r  of indifference whether the  so-called races of m an are 
thus  designated, or are ranked as species or sub-species; b u t the 
la tte r  te rm  appears the more appropriate. F inally , we may con
clude th a t  when the  principle of evolution is generally accepted, 
as i t  surely will be before long, the dispute between the  mono- 
genists and the polygenists will die a silent and unobserved 
death.

One other question ought n o t to be passed over w ithout notice, 
namely, whether, as is sometimes assumed, each sub-species or 
race of m an has sprung from  a single pa ir  of progenitors. W ith 
our domestic animals a  new race can readily be form ed by
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earefull}' m atch ing  the  varying offspring from  a single pair, or 
even from  a single individual possessing some new character; 
bu t m ost of our races have been formed, n o t intentionally from 
a selected pa ir, b u t  unconsciously by the  preservation of many 
individuals which have varied, however slightly, in  some useful 
or desired m anner. I f  in  one country stronger and heavier 
horses, and  in  ano ther country lighter and fleeter ones, were 
habitually preferred , we m ay feel sure th a t  two distinct sub
breeds would be produced in  the  course of tim e, w ithout any 
one p a ir  having been separated and bred from , in  either country. 
Many races have been thus formed, and the ir  m anner of form a
tion is closely analogous to  th a t  of na tu ra l species. We know, 
also, th a t  th e  horses taken  to  the  Falk land  Islands have, during  
successive generations, become smaller and weaker, whilst those 
which have ru n  w ild on th e  Pam pas have acquired larger and 
coarser h ead s; and  such changes are m anifestly due, no t to  
any one pair, b u t  to all the  individuals having been subjected 
to  th e  same conditions, aided, perhaps, by the principle of 
reversion. T he  new sub-breeds in  such cases are n o t descended 
from  any single pa ir, b u t from  m any individuals which have 
varied in  different degrees, b u t  in  the  same general m an n er; and 
we m ay conclude th a t  the  races of m an  have been sim ilarly pro
duced, th e  modifications being either the  direct resu lt of ex
posure to different conditions, or the ind irec t result of some 
form  of selection. B u t to  th is  la t te r  subject we shall presently 
re turn .

On the Extinction  of the Races of Man .—  The partia l or 
complete extinction of m any races and  sub-races of m an is 
historically known. H um bold t saw in  South  America a  parro t 
which was th e  sole liv ing  creature th a t  could speak a  word of the 
language of a lost tribe. A ncient m onum ents and stone imple
ments found  in  a ll p a r ts  of the  world, about which no trad ition  
has been preserved by th e  present inhabitan ts, indicate much 
extinction. Some sm all and broken tribes, rem nants of former 
races, s till survive in  isolated and generally mountainous dis
tricts. I n  Europe, the  ancient races were all, according to 
Sc-haaffhausen, “ lower in  the scale th a n  th e  rudest living sav
ages ” ; they m ust therefore have differed, to a certain extent, 
from  any existing race. The rem ains described by Professor
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Broca from  Les Eyzies, though they unfortunately  appear to  
have belonged to a  single family, indicate a race w ith a  most 
singular combination of low or simious, and of high character
istics. This race is “  entirely different from  any other, ancient 
or modern, th a t  we have heard of.”  I t  differed, therefore, from  
the quaternary race of the caverns of Belgium.

Man can long resist conditions which appear extremely u n 
favorable for his existence. H e  has long lived in  the  extreme 
regions of the  N orth , w ith no wood for h is canoes or implements, 
and with only blubber as fuel, and  melted snow as drink. In  
the southern extrem ity of America the  Fuegians survive w ithout 
the protection of clothes, or of any building worthy to  be called 
a hovel. I n  South A frica the  aborigines wander over arid  plains, 
where dangerous beasts abound. M an can w ithstand the deadly 
influence of the T erai a t  the  foot of the H im alaya, and the 
pestilential shores of tropical Africa.

E xtinction  follows chiefly from  the  competition of tribe with 
tribe, and  race w ith  race. Various checks are always in  action, 
serving to  keep down the  numbers of each savage tribe,—  such 
as periodical famines, nomadic habits and the consequent deaths 
of infants, prolonged suckling, wars, accidents, sickness, licen
tiousness, the  stealing of women, infanticide, and especially les
sened fertility . I f  any one of these checks increases in  power, 
even slightly, the  tribe thus affected tends to  decrease; and 
when of two adjoining tribes one becomes less num erous and 
less powerful th an  the  other, th e  contest is soon settled by war, 
slaughter, cannibalism, slavery, and absorption. Even when a 
weaker tribe is no t thus  abruptly  swept away, if  i t  once begins to 
decrease, i t  generally goes on decreasing un til i t  becomes extinct.

When civilized nations come in to  contact w ith  barbarians 
the  struggle is short, except where a  deadly clim ate gives its 
aid to  the native race. Of the  causes which lead to  the victory 
of civilized nations, some are plain  and simple, others complex 
and obscure. We can see th a t  the cultivation of the  land will 
be fatal in  m any ways to  savages, fo r  they cannot, or will not, 
change the ir  habits. New diseases and vices have in  some cases 
proved highly destructive; and i t  appears th a t  a  new disease 
often causes much death, un til those who are m ost susceptible 
to its destructive influence are gradually weeded o u t;  and so 
i t  may be w ith  the evil effects from  spirituous liquors, as well
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as w ith  the unconquerably strong taste for them  shown by so 
m any savages. I t  fu rth e r  appears, mysterious as is  the fact, 
th a t  th e  first m eeting  of d istinct and separated people generates 
disease. M r. Sproat, who in  Vancouver Island closely attended 
to  the  subject of extinction, believed th a t changed habits of 
life, consequent on the  advent of Europeans, induces much ill 
health. H e  lays, also, g rea t stress on the apparently trifling 
cause th a t  the  natives become “ bewildered and dull by the 
new life  around  th e m ; they lose the motives for exertion, and 
get no new ones in  th e ir  place.”

The grade of th e ir  civilization seems to  be a  most im portant 
element in  the  success of competing nations. A few centuries 
ago Europe feared  the  inroads of E astern  barbarians; now any 
such fear w ould be ridiculous. I t  is a more curious fact, as 
Mr. Bagehot has rem arked, th a t  savages d id  no t formerly waste 
away before the  classical nations, as they now do before modern 
civilized n a tio n s ; h ad  they  done so, the  old moralists would 
have mused over th e  even t; b u t there is no lam ent in  any 
w riter of th a t  period over the  perishing barbarians. The most 
potent o f all the  causes of extinction, appears in  many cases 
to  be lessened, fe r til i ty  and  ill-health, especially amongst the 
children, arising  from  changed conditions of life, notw ithstand
in g  th a t  th e  new conditions m ay n o t be injurious in  themselves. 
I  am  m uch indebted to  M r. H . I ! .  H ow orth  for having called 
m y a tten tio n  to  th is  subject, and fo r  having given m e inform a
tion  respecting it. I  have collected the  following cases.

W hen T asm an ia  was first colonized the natives were roughly 
estim ated by some a t  7000 and  by others a t 20,000. Their 
num ber was soon g rea tly  reduced, chiefly by fighting with the 
E nglish  an d  w ith  each other. A fte r  the  famous hun t by all 
the colonists, w hen th e  rem ain ing  natives delivered themselves 
up  to  the  governm ent, they  consisted only of 120 individuals, 
who were in  1832 transp o rted  to  F linders Island. T his island, 
situated between T asm ania  and A ustralia, Is forty  miles long, 
and  from  twelve to  eighteen miles b road: i t  seems healthy, 
and the  natives were well trea ted . Nevertheless, they suffered 
greatly  in  health . I n  1834 they  consisted (Bonwick, p. 250) 
of forty-seven ad u lt  males, forty-eight adu lt females, and six
teen children, o r in  all of 111 souls. I n  1835 only one hundred 
were left. As they continued rapidly  to decrease, and as they
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themselves thought th a t they should not perish so quickly 
elsewhere, they were removed in  1847 to Oyster Cove in  the 
southern p a r t  of Tasmania. They then consisted (Dec. 20th, 
1S47) of fourteen men, twenty-two women and te n  children. 
B u t the change of site did no good. Disease and death still 
pursued them, and in  1864 one m an (who died in  1869), and 
three elderly women alone survived. The in fertility  of the  
women is even a  more remarkable fac t than  the liability  of all 
to ill-health and death. A t the tim e when only n ine  women 
were left a t Oyster Cove, they told M r. Bonwick th a t  only two 
had ever borne children: and these two had together produced 
only three ch ild ren!

W ith respect to the cause of th is extraordinary sta te  of th ings, 
Dr. Story remarks th a t  death followed the a ttem pts to  civilize 
the natives. “  I f  le ft to  themselves to  roam as they were wont 
and undisturbed, they would have reared more children, and 
there would have been less mortality.”  A nother .careful ob
server of the  natives, Mr. Davis, rem arks, “  The b irth s  have 
been few and the deaths numerous. This m ay have been in  
a great measure owing to the ir  change of living and  food ; bu t 
more so to the ir  banishm ent from  the  m ainland of V an  Die
men’s Land, and consequent depression of spirits.”

Similar facts have been observed in  two widely different 
parts of Australia. T he  celebrated explorer, M r. Gregory, told 
Mr. Bonwick, th a t  in  Queensland “  the w ant o f reproduction 
was being already felt w ith the blacks, even in  the m ost recently 
settled parts, and th a t  decay would set it .”  Of th ir te en  abor
igines from Shark’s Bay who visited M urchison River, twelve 

, died of consumption w ith in  three months.
The decrease of the  Maories of New Zealand has been care

fully investigated by Mr. Fenton, in an admirable Report,, from  
which all the following statements, w ith one exception, are 
taken. The decrease in  number since 1830 is adm itted  by 
every one, including the  natives themselves, and is still steadily 
progressing. Although i t  has h itherto  been found impossible 
to take an actual census of the natives, the ir  num bers were 
carefully estimated by residents in  m any districts. T he  result 
seems trustworthy, and shows th a t  during  the  fourteen  years, 
previous to 1858, the  decrease was 19.42 per cent. Some of 
the tribes, thus carefully examined, lived above a  hundred  miles
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apart, some on the  coast, some in land ; and their means of 
subsistence and habits differed to a certain extent. The total 
num ber in  1S58 was believed to be 53,700, and in  1872, after 
a second in terval of fourteen years, another census was taken, 
and the num ber is given as only 36,359, showing a  decrease of 
32.29 per c e n t .! M r. F en ton , after showing in  detail the in 
sufficiency of the  various causes, usually assigned in  explanation 
of th is ex traord inary  decrease, such as new diseases, the  p ro 
fligacy of the  women, drunkenness, wars, &c., concludes on 
weighty grounds th a t  i t  depends chiefly on the unproductiveness 
of the  women, and  on the extraordinary m ortality  of the  young 
children. I n  proof of th is  he shows th a t  in  1844 there was 
one non-adult fo r  every 2.57 adu lts ; whereas in  1858 there was 
only one non-adult fo r  every 3.27 adults. The m ortality of 
the adults is also great. H e  adduces as a fu rth e r cause of 
the decrease th e  inequality  of the  sexes; for fewer females 
are born th a n  males. T o  th is  la tter point, depending perhaps 
on a widely d is tinc t cause, I  shall re tu rn  in  a  fu ture chapter. 
Mr. F en to n  contrasts w ith  astonishment the decrease in  New 
Zealand w ith  th e  increase in  I re lan d ; countries no t very dis
sim ilar in  climate, and  where the  inhabitants now follow nearly 
sim ilar habits. T he  M aories themselves “  attribute the ir  de
cadence, in  some measure, to  the  introduction of new food and 
clothing, and  th e  a tten d an t change of h a b its ” ; and i t  will be 
seen, when we consider the  influence of changed conditions 
on fe rtility , th a t  they are probably righ t. The dim inution 
began between th e  years 1830 and  1S40; and Mr. Fenton  shows 
th a t about 1830, the a r t  o f  m anufac tu ring  p u trid  com  (m aize), 
by long steeping in  w ater, was discovered and largely p ractised ; 
and th is  proves th a t  a  change of habits was beginning amongst 
the natives, even w hen N ew  Zealand was only th in ly  in 
habited by Europeans. W hen I  visited the Bay of Islands in  
1835, the  dress and  food of the  inhabitan ts had already been 
much m odified: they ra ised  potatoes, maize, and other agricul
tu ra l produce, and  exchanged them  fo r English m anufactured 
goods and  tobacco.

I t  is evident from  m any statem ents in  the  life of Bishop 
Patteson, th a t  th e  M elanesians of the  New Hebrides and 
neighboring archipelagoes, suffered to an extraordinary degree 
in  health , and perished in  large numbers, when they were
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removed to New Zealand, Norfolk Island, and other salubrious 
places, in  order to be educated as missionaries.

The decrease of the native population of the  Sandwich 
Islands is as notorious as th a t of New Zealand. I t  has been 
roughly estimated by those best capable of judging, th a t  when 
Cook discovered the Islands in 1779, the population amounted 
to about 300,000. According to a loose census in  1823, the 
numbers then were 142,050. In  1832, and a t several subse
quent periods, an accurate census was officially taken, bu t I  
have been able to obtain only the following re turns:

Y e a r

N a t i v e  P o p u l a t i o n .

(E x cep t  d u r in g  1832 
a n d  1836, w h en  the 
few  fo re igners  in 
the  is lan d s  w ere  i n 
c luded.)

A n n u a l  r a te  o f  dec rease  
per  cent . ,  a s s u m in g  i t  
to  h ave  been  u n i fo rm  
between th e  successive  
censuses :  these  censuses  
be ing  taken  a t  i r r e g u la r  
in tervals .

1832 130,313 >1t 4.46
1836 108,579 !

t 2.47
1853 71,019 !II

t 0.81
1860 67,084 !1I

2.18
1966 58,765 !II

j 2.171872 51,5315
m w

We here see th a t in  the interval of forty  years, between 
1832 and 1872, the population has decreased no less th an  sixty- 
eight per c e n t.! This has been attributed by most w riters to 
the profligacy of the women, to form er bloody wars, and to 
the severe labor imposed on conquered tribes and to newly 
introduced diseases, which have been on several occasions ex
tremely destructive. No doubt these ana other such causes 
have been highly efficient, and may account for the extraor
dinary rate of decrease between the years 1832 and 1836; but 
the most potent of all the causes seems to be lessened fertility . 
According to  Dr. Ruschenberger of the TJ. S. Navy, who 
visited these islands between 1835 and 1837, in one district of 
Hawaii, only twenty-five men out of 1134, and in  another dis
tr ic t only ten out of 637, had a family w ith as m any as three
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children. Of eighty m arried  women, only th irty -n ine  had  ever 
borne children; and “ the  official report gives an  average of 
half a  child to  each m arried  couple in  the  whole island.”  T his 
is almost exactly the  same average as w ith  the Tasm anians a t 
Oyster Cove. Jarves, who published h is H isto ry  in  1843, says 
th a t  “ fam ilies who have three children are freed from  all 
taxes; those having more are rewarded by g ifts  of la n d  and 
other encouragements.”  This unparalleled enactm ent by the  
government well shows how in fertile  the  race had  become. 
The Eev. A. Bishop stated in  the H aw aiian  “  Spectator ”  in  
1839, th a t  a large proportion of the  children  die a t  early  ages, 
and Bishop Staley inform s me th a t  th is  is s till the  case, ju s t  
as in  New Zealand. T h is  has been a ttribu ted  to  th e  neglect 
of the children by the  women, b u t  i t  is probably in  large p a r t  
due to  inna te  weakness of constitu tion in  th e  children, in  relation  
to the lessened fertility  o f th e ir  parents. There is, moreover, 
a fu rthe r  resemblance to  the  case of New Zealand, in  th e  fac t 
th a t  there is a large excess of m ale over female b ir th s : the  
census of 1872 gives 31,650 males to  25,247 females of all 
ages, th a t  is 125.36 males for every 100 fem ales; whereas in  
all civilized countries the  females exceed the  males. No doubt 
the  profligacy of the  women m ay in  p a r t  account fo r  th e ir  
small fe r t i l i ty ;  b u t th e ir  changed habits of life  is a  m uch m ore 
probable cause, and  which will a t  the  sam e tim e account for 
the  increased m orta lity , especially of the  children. T he  islands 
were visited by Cook in  1779, by V ancouver in  1794, and 
often subsequently by whalers. I n  1819 missionaries arrived, 
and found th a t  ido latry  had  been already abolished, and  o ther 
changes effected by the  king. A fte r  th is  period there  was a 
rap id  change in  alm ost all th e  habits of life  of th e  natives, 
and  they soon became “ th e  m ost civilized of the  Pacific I s 
landers.”  One o f m y in fo rm an ts , M r. Coan, who was born 
on the  islands, rem arks th a t  the  natives have undergone a 
greater change in  th e ir  hab its  of life  in  the  course of fifty 
years th a n  E nglishm en d u rin g  a thousand years. F ro m  in fo r
m ation  received from  Bishop Stale}', i t  does not appear th a t  
the poorer classes have ever m uch changed th e ir  diet, although 
m any new kinds o f f ru i t  have been introduced, and th e  sugar
cane is in  universal use. Owing, however, to  th e ir  passion for 
im ita tin g  E uropeans, they altered th e ir  m anner of dressing a t
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an early period, and the use of alcoholic drinks became very 
general. Although these changes appear inconsiderable, I  can 
well believe, from what is known with respect to  animals, th a t  
they m ight suffice to  lessen the fertility of the natives.

Lastly, Mr. Macnamara states tha t the low and degraded 
inhabitants of the Andaman Islands, on the eastern side of the 
Gulf of Bengal, are “ eminently susceptible to any change of 
climate: in  fact, take them away from their island homes, and 
they are almost certain to die, and th a t independently of diet 
or extraneous influences.”  He further states th a t  the  inhab
itants of the Valley of Nepal, which is extremely h o t in  sum
mer, and also the various hill-tribes of Ind ia , suffer from  
dysentery and fever when on the plains; and they die i f  they 
a ttem pt to pass the whole year there.

We thus  see th a t many of the wilder races o f m an are ap t 
to suffer much in  health when subjected to changed conditions 
or habits of life, and not exclusively from  being transported  
to  a new climate. Mere alterations in  habits, which do no t 
appear injurious in  themselves, seem to have th is  same effect; 
and in  several cases the children are particularly liable to  suffer. 
I t  has often been said, as- Mr. Macnamara remarks, th a t  m an 
can resist with im punity  the greatest diversities of climate and 
other changes; bu t this is true  only of the civilized races. M an 
in  his wild condition seems to be in  th is respect almost as 
susceptible as his nearest allies, the anthropoid apes, which 
have never yet survived long, when removed from  th e ir  native 
country.

Lessened fertility  from  changed conditions, as in  the  case 
of the  Tasmanians, Maories, Sandwich Islanders, and apparen t
ly the Australians, is still more interesting th an  th e ir  liability 
to ill-health and death ; for even a slight degree of in fertility , 
combined w ith those other causes which tend  to  check the 
increase of every population, would sooner or la ter lead to 
extinction. The diminution of fertility  may be explained in  
some cases by the profligacy of the women (as u n ti l  lately 
w ith the T ah itians), b u t Mr. Fenton has shown th a t  th is  ex
planation by no means suffices with the New Zealanders, nor 
does i t  with the Tasmanians.

In  the paper above quoted, Mr. M acnamara gives reasons for 
believing th a t  the inhabitants of districts subject to  m alaria

http://rcin.org.pl



RACES OF MAN 19 3

are a p t  to be sterile; b u t th is cannot apply in  several of the 
above cases. Some w riters have suggested th a t  the  aborigines 
o f islands have suffered in  fe rtility  and  health  from  long con
tinued  inter-breeding; b u t in  the above eases in fertility  has 
coincided too closely w ith  the  arrival of Europeans fo r us to 
adm it th is  explanation. N or have we a t  present any reason 
to  believe th a t  m an is highly sensitive to  the  evil effects of 
inter-breeding, especially in  areas so large as New Zealand, 
and  the  Sandwich archipelago w ith its  diversified stations. On 
the  contrary, i t  is known th a t  the  present inhab itan ts  o f N or
folk  Is lan d  are nearly  all cousins o r n ea r  relations as are the 
Todas in  Ind ia , and the  inhabitan ts  of some of the  W estern 
Islands of Sco tland ; and yet they seem n o t to  have suffered 
in  fertility .

A m uch more probable view is suggested by the  analogy of 
the  lower animals. The reproductive system can be shown to  
be susceptible to an  extraordinary  degree (though why we 
know no t) to  changed conditions of l i fe ;  and  th is susceptibility 
leads both to  beneficial and  to  evil results. A large collection 
of facts on th is  subject is given in  chap. xviii. of vol. ii. of my 
“  V aria tion  of Anim als and P lan ts  u n d er Domestication,”  I  
can  here give only th e  briefest abs trac t; an d  every one in terested  
in  th e  subject m ay consult th e  above work. Very slight changes 
increase the  health , vigor and  fe rtility  of m ost or all organic 
beings,- w hilst other changes are know n to  render a large 
num ber of anim als sterile. One of th e  m ost fam ilia r  cases, 
is th a t  of tam ed elephants n o t breeding in  In d ia ;  though  they 
often breed in  Ava, where the females are allowed to  roam  
about the  forests to  some extent, and  are thus  placed under 
more n a tu ra l conditions. T he  case of various A m erican 
monkeys, both sexes of which have been kep t fo r  m any years 
together in  the ir  own countries, and yet have very rarely or 
never bred, is a m ore apposite instance, because o f th e ir  rela
tionship to  m an. I t  is rem arkable how sligh t a change in  
the  conditions often induces sterility  in  a  wild anim al when 
cap tu red ; and  th is  is the  more strange as all our domesticated 
anim als have become more fe rtile  th a n  they were in  a state 
of n a tu re ;  and some of them  can resist the  m ost u n n a tu ra l 
conditions w ith undim inished fertility . C ertain  groups of an i
mals are m uch more liable th an  others to  be affected by cap- 
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tiv ity ; and generally all the species of the same group are 
affected in  the same manner. B u t sometimes a single species 
in a group is rendered sterile, whilst the others are not so; on 
the other hand, a single species may retain its  fertility  whilst 
most of the others fail to  breed. The males and females of 
some species when confined, or when allowed to live almost, 
but not quite free, in their native country, never u n ite ; others 
thus circumstanced frequently unite but never produce off
spring; others again produce some offspring, but fewer than  
in a state of n a tu re ; and as bearing on the above cases of man, 
i t  is im portant to rem ark th a t  the young are apt to be weak 
and sickly, or malformed, and to perish a t an early age.

Seeing how general is this law of susceptibility of the repro
ductive system to changed conditions of life, and th a t i t  holds 
good with our nearest allies, the Quadrumana, I  can hardly 
doubt tha t i t  applies to  m an in his primeval state. Hence if 
savages of any race are induced suddenly to change their habits 
of life, they become more or less sterile, and their young off
spring suffer in health, in  the same m anner and from  the same 
cause, as do the elephant and lmnting-1 eopard in  India, many 
monkeys in America, and a host of animals of all kinds, on 
removal from their natu ra l conditions.

We can see why i t  is th a t aborigines, who have long in 
habited islands, and who m ust have been long exposed to nearly 
uniform  conditions, should be specially affected by any change 
in  their habits, as seems to  be the ease. Civilized races can 
certainly resist changes of all kinds fa r  better than, savages; 
and in  this respect they resemble domesticated animals, for 
though the la tte r  sometimes suffer in  health (fo r instance 
European dogs in  In d ia ) ,  yet they are rarely rendered sterile, 
though a few such instances have been recorded. The im 
m unity of civilized races and domesticated animals is probably 
due to their having been subjected to a greater extent, and 
therefore having grown somewhat more accustomed, to diversi
fied or varying conditions, than the m ajority  of wild anim als; 
and to their having formerly imm igrated or been carried from  
country to country, and to different families or sub-races hav
ing inter-crossed. I t  appears th a t a cross w ith  civilized races 
a t once gives to  an aboriginal race an im m unity  from  the  evil 
consequences of changed conditions. Thus the  crossed offspring
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from  the Tahitians and English, when settled in  P itca irn  I s 
land, increased so rapidly  th a t  the Is land  was soon overstocked; 
and in  Ju n e  1856 they were removed to N orfolk Island . They 
then consisted of 60 m arried  persons and 134 children, m aking  
a total of 194. H ere  they likewise increased so rapidly, th a t  
although sixteen of them  returned to P itca irn  Is land  in  1859, 
they numbered in  Jan u a ry  1868, 300 souls; the  males and 
females being in  exactly equal numbers. W hat a  contrast does 
th is case present w ith th a t  of the T asm anians; the N orfolk  
Islanders increased in  only twelve and  a  ha lf  years from  194 
to  300; whereas the Tasm anians decreased during  fifteen years 
from  120 to 46, of which la tte r  num ber only te n  were children.12

So again in  the  interval between the  census of 1866 and 
1872 the natives of fu ll blood in  the Sandwich Islands de
creased by 8081, w hilst the  half-castes, who are believed to  be 
healthier, increased by 847; but I  do n o t know w hether the  
la tte r  num ber includes the  offspring from  the  half-castes, or 
only the  half-castes of the  first generation.

The cases which I  have here given all relate to  aborigines, 
who have been subjected to  new conditions as the  resu lt of the  
im m igration  of civilized men. B u t sterility  and ill-health  
would probably follow, i f  savages were compelled by any cause, 
such as the inroad of a conquering tribe, to  desert th e ir  homes 
and to  change th e ir  habits. I t  is an in teresting  circum stance 
th a t  the chief check to  wild anim als becoming domesticated, 
which implies the  power of th e ir  breeding freely w hen first 
captured, and  one chief cheek to  wild men, when b rought in to  
contact w ith civilization, surviving to  fo rm  a civilized race, is 
the  same, namely, sterility  from  changed conditions of life.

Finally , although the  gradual decrease and u ltim a te  extinc
tion  of the  races of m an  is a  highly complex problem, depending 
on m any causes which differ in  different places and a t  different 
t im e s ; i t  is the same problem  as th a t  presented by the  extinction 
of one of the  higher anim als —  of the  fossil horse, fo r  instance, 
which disappeared from  South  America, soon afterw ards to  be 
replaced, w ith in  the  same districts, by countless troops of the

12 These de ta ils  a re  tak en  from “ T h e  M u tin ee rs  of the  * B o u n ty , ’ ”  by 
L a d y  Belcher, 1 S 7 0 ; and  from  “  P i tc a i rn  I s la n d ,”  ordered to  be  p r in te d  by 
th e  H ouse  of Commons, M ay  29th, 1863. T h e  following s ta te m e n ts  ab o u t  
the Sandw ich  Is landers  a r e  from  the  “  H o n o lu lu  G aze tte ,”  a n d  from  M r. 
Coan.
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Spanish horse. The New Zealander seems conscious of this 
parallelism, for he compares his future fate with th a t  of the 
native ra t  now almost exterminated by the European rat. 
Though the difficulty is great to our imagination, and really 
great, if we wish to ascertain the precise causes and their man
ner of action, i t  ought not to be so to our reason, as long as 
we keep steadily in  m ind th a t the increase of each species and 
each race is constantly checked in various ways; so th a t if  any 
new check, even a slight one, be superadded, the race will surely 
decrease in  num ber; and decreasing numbers will sooner or 
la ter lead to extinction; the end, in  most cases, being promptly 
determined by the  inroads of conquering tribes.

On the Formation of the Races of Man .—  In  some cases the 
crossing of distinct races has led to  the formation of a new 
race. The singular fact th a t  the Europeans and Hindoos, who 
belong to the same Aryan stock, and speak a language funda
mentally the same, differ widely in  appearance, whilst Euro
peans differ but little  from  Jews, who belong to  the Semitic 
stock, and speak quite another language, has been accounted 
for by "Broca, through certain Aryan branches having been 
largely crossed by indigenous tribes during  their wide diffusion. 
When two races in  close contact cross, th e . first result is a 
heterogeneous m ixture: thus Mr. H unter, in  describing the 
Santali or hill-tribes of India, says th a t hundreds of imper
ceptible gradations may be traced “  from  the black, squat tribes 
of the m ountains to  the tall olive-colored Brahm an, with his 
intellectual brow, calm eyes, and high but narrow head ” ; so 
th a t i t  is necessary in  courts of justice to ask the witnesses 
whether they are Santalis or Hindoos. W hether a  heterogeneous 
people, such as the  inhabitants of some of the  Polynesian 
islands, formed by the crossing of two distinct races, w ith few 
or no pure members left, would ever become homogeneous, is 
n o t known from  direct evidence. B u t as w ith our domesticated 
animals, a  cross-breed can certainly be fixed and made uniform  
by careful selection in  the course of a  few generations, we 
may infer th a t  the  free intercrossing of a heterogeneous mix
tu re  during  a  long descent would supply the  place of selection, 
and overcome any tendency to reversion; so th a t  the crossed 
race would ultim ately become homogeneous, though i t  m ight

http://rcin.org.pl



RACER OF MAN 197

not partake in  an  equal degree of the characters o f the  two 
parent-races.

Of all the differences between the  races of m an, the  color 
of the skin is the most conspicuous and one o f the  best marked. 
I t  was formerly thought th a t  differences of th is k ind  could be 
accounted for by long exposure to different c lim ates; but Pallas 
first showed th a t th is is not tenable, and  he has since been 
followed by almost all anthropologists. T his view has been 
rejected chiefly because the d istribution of the variously col
ored races, most of whom m ust have long inhabited th e ir  present 
homes, does n o t coincide with corresponding differences of 
climate. Some little  weight m ay be given to such cases as 
th a t  of the D utch families, who, as we hear on excellent au
thority, have n o t undergone the least change of color after 
residing for three centuries in  South A frica. A n argum ent 
on the same side may likewise be draw n from  the  uniform  
appearance in  various parts  of the  world of gypsies and Jews, 
though the  uniform ity  of the la tte r  has been somewhat exag
gerated. A  very dam p or a very dr}' atmosphere has been 
supposed to  be more influential in  m odifying the color of the 
skin th an  mere h ea t;  b u t as D ’Orbigny in  South America, and 
Livingstone in  Africa, arrived a t  diam etrically opposite conclu
sions w ith respect to  dampness and dryness, any conclusion on 
th is head m ust be considered as very doubtful.

Various facts, which I  have given elsewhere, prove th a t  the 
color of the  skin and  h a ir  is sometimes correlated in  a su r
prising  m anner w ith a  complete im m unity  from  the action of 
certa in  vegetable poisons, and from  the  attacks of certain  
parasites. Hence i t  occurred to  me, th a t  negroes and  other 
dark  races m igh t have acquired th e ir  dark  tin ts  by the  darkey 
individuals escaping from  the  deadly influence of the  m iasm a 
of the ir  native countries, during  a long series of generations.

I  afterw ards found th a t  th is  same idea had long ago occurred 
to D r. Wells. I t  has long been known th a t  negroes, and even 
mulattoes, are almost completely exem pt from  the  yellow-fever, 
so destructive in  tropical America. They likewise escape to a 
large extent the fa ta l in te rm itten t fevers, th a t  prevail along at 
least 2600 miles o f the  shores of A frica, and  which annually 
cause one-fifth of the w hite settlers to  die, and another fifth 
to re tu rn  home invalided. T his im m unity  in  the  negro seems
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to be partly  inherent, depending on some unknown peculiarity 
of constitution, and partly  the result of acclimatization. Pou- 
chet states th a t the negro regiments recruited near the Soudan, 
and borrowed from the Viceroy of Egypt for the Mexican war, 
escaped the yellow-fever almost equally w ith the negroes origi
nally brought from  various parts of A frica and accustomed to 
the climate of the West Indies. T h a t acclimatization plays a 
part, is shown by the many cases in  which negroes have become 
somewhat liable to tropical fevers, after having resided for 
some tim e in  a colder climate. The nature  of the climate under 
which the white races have long resided, likewise has some in 
fluence on them ; for during the fearful epidemic of yellow 
fever in  Dem erara during  1837, Dr. B lair found th a t  the death- 
rate of the im m igrants was proportional to  the latitude of the 
country whence they had come. W ith the  negro the immunit}', 
as fa r as i t  is the result of acclimatization, implies exposure 
during  a prodigious length of tim e ; for the  aborigines of 
tropical America who have resided there from  tim e immemorial, 
are no t exempt from  yellow fever; and the Rev. II . B. T ristram  
states, th a t there are districts in  N orthern A frica which the 
native inhabitants are compelled annually to leave, though the 
negroes can remain w ith safety.

T hat the im m unity of the negro is in  any degree correlated 
w ith the color of his skin is a mere conjecture: i t  may be 
correlated w ith some difference in his blood, nervous system, 
or other tissues. Nevertheless, from the facts above alluded to, 
and from  some connection apparently existing between com
plexion and a tendency to consumption, the conjecture seemed 
to me not improbable. Consequently I  endeavored, w ith  but 
little  success,13 to ascertain how far i t  holds good. The late

13 In  the  sp r in g  of 1862 I  obtained permission from the  D irector- 
General of the Medical departm en t of the Army, to  t r a n s m i t  to  th e  s u r 
geons of the various  regiments on foreign service a  b lank  table, w ith  the  
following appended rem arks, bu t I  have received no  re tu rns .  “ A s  several 
well-marked cases have been recorded w ith  our  domestic an im als  of a  re la 
tion between the  color of the dermal appendages an d  the  c o n s t i tu t io n ;  
an d  i t  being notorious th a t  there  is some limited degree of re la tion  between 
the color of the  races of man and the clim ate  inhabited by th e m ;  th e  
following investigation seems w orth  consideration. Namely, w hether  there  
is any re la tion  in E uropeans  between the color of th e ir  ha ir ,  and  th e ir  
liability  to  the  diseases of tropical countries. I f  the  surgeons of the sev
eral regiments, when sta tioned in unhealthy trop ical d is tr ic ts ,  would be so 
good as first to count, a s  a  s tan da rd  of comparison, how m any  men, in the  
force whence the sick a re  draw n, have da rk  and light-colored hair ,  and 
h a ir  of in term ediate  or doubtfu l t i n t s ; an d  if  a  s im ila r  account w ere  kept
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D r. D aniell, who had long lived 011 the West Coast of Africa, 
to ld  me th a t  he did n o t believe in  anv such relation. H e was 
himself unusually fair, and bad withstood the clim ate in  a 
wonderful m anner. W hen he first arrived as a boy on the  coast, 
an old and experienced negro chief predicted from  his appear
ance th a t  th is  would prove the case. Dr. Nicholson, of A n
tigua, a f te r  having attended to th is subject, writes to me th a t  
dark-colored Europeans escape the yellow fever more th an  
those th a t  are light-colored. M r. J .  M. H arris  altogether denies 
th a t  Europeans w ith  dark  ha ir  w ithstand a hot climate better 
th an  o ther m en : on the  contrary, experience has tau g h t him  
in  m ak ing  a  selection of men for service on the cast of Africa, 
to  choose those w ith  red hair.14 As fa r , therefore, as these 
slight indications go, there seems no foundation fo r the hy
pothesis, th a t  blackness has resulted from  the darker and darker 
individuals having survived better during  long exposure to 
fever-generating miasma.

D r. Sharpe rem arks, th a t  a tropical sim, which burns and 
blisters a  w hite skin, does n o t in ju re  a black one a t  a ll;  and, 
as be adds, th is  is n o t due to  hab it in  the individual, for chil
dren only six o r eight m onths old are often carried about naked, 
and are n o t affected. I  have been assured by a medical man, 
th a t  some years ago during  each summer, but no t during  the 
winter, his hands became m arked with ligh t brown patches, 
like, although larger th an  freckles, and th a t  these patches were

by the  same medical gentlemen, o f  a ll  the men who suffered from m alarious 
an d  yellow fevers, o r  from  dysentery , i t  would soon be ap p a ren t ,  a f te r  
some thousand  cases had  been tab u la ted ,  w hether there  exists  a n y  relation 
between the  color of th e  h a i r  an d  cons t i tu t io na l  l iab ili ty  to  trop ica l  dis
eases. P e rh a p s  no  such re la t ion  would be discovered, bu t the  investigation 
is well w o r th  m aking . I n  case  a n y  positive re su l t  were obtained, i t  m ight 
be o f  some p rac t ica l  use  in  selecting men for an y  p a r t ic u la r  service. 
T heore tica lly  the  re su l t  w ould  be o f  high in teres t ,  a s  ind ica ting  one means 
by  w hich  a  race  of men inhab it ing  from  a  remote period an  unhealthy 
trop ica l  c lim ate , m ight have become dark-colored by the  b e t te r  preserva
t ion  o f  d a rk -ha ired  o r  dark-complexioned individuals  during  a  long suc
cession of genera tions .”

14 A nthropological R ev iew ,” J a n .  1S66, p. xxi. Dr. S h a rp e  also says, 
w ith  respect to  In d ia  “ ( ‘ M an  a  Specia l  C rea tion ,’ 1S73, p. 1 1 8 ) ,  th a t  it 
h a s  been noticed by some medical officers t h a t  E u ro p ean s  w ith  light hair 
and  florid complexions suffer less from  diseases of tropical countries  than  
persons w i th  d a rk  h a i r  an d  sallow  com plexions; and, so f a r  a s  I  know, 
there  a p p e a r  to  be good grounds fo r  th is  rem ark .”  On the  o the r  hand, 
M r. Heddle , of S ie r r a  Leone, “ who h a s  had  more clerks killed under  him 
th a n  a n y  o the r  m an ,”  by th e  c lim ate  of th e  W es t  A fr ican  C oast  (W . 
Reade, “ A fr ican  Sketch  Book,” vol. ii. p. 5 2 2 ) ,  holds a  directly  oppo
site  view, a s  does C ap t .  B u rton .
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never affected by sun-burning, whilst the  white parts of his 
skin have on several occasions been m uch inflamed and  blis
tered. W ith the lower animals there is, also, a  constitutional 
difference in  liability to the action of the  sun between those 
parts of the skin clothed with white ha ir  and other parts. 
Whether the saving of the skin from being thus  b u rn t is  of 
sufficient importance to account for a dark  t in t  having been 
gradually acquired by man through na tu ra l selection, I  am 
unable to judge. I f  i t  be so, we should have to  assume th a t 
the natives of tropical America have lived there fo r  a  m uch 
shorter time than the negroes in  Africa, or the  Papuans in  the 
southern parts of the Malay archipelago, ju s t as the  lighter- 
colored Hindoos have resided in In d ia  for a  shorter tim e than  
the darker aborigines of the central and southern parts  of the 
peninsula.

Although with our present knowledge we cannot account for 
the differences of color in  the races of m an, th rough  any ad
vantage thus gained, or from the direct action of c lim ate ; yet 
we m ust not quite ignore the latter agency, for there is good 
reason to  believe th a t  some inherited effect is thus produced.15

We have seen in  the second chapter th a t  the conditions of 
life affect the development of the bodily fram e in  a  direct 
manner, and th a t the effects are transm itted. T hus, as is gen
erally admitted, the European settlers in  the U nited  States 
undergo a slight but extraordinary rapid change of appearance. 
Their bodies and limbs become elongated; and I  hear from 
Col. Bernys th a t  during the late war in  the U nited  States, 
good evidence was afforded of this fact by the  ridiculous ap
pearance presented by the German regiments, when dressed 
in ready-made clothes m anufactured for the  Am erican market, 
and which were much too long for the m en in  every way. 
There is, also, a considerable body of evidence showing th a t  in  
the Southern States the house-slaves of the  th ird  generation 
presented a markedly different appearance from  th e  field-slaves.

15 See, for instance, Q uatrefages  ( “ Revue des C ours  Scientifiques,” Oct. 
10, 1868, p. 724) on the  effects of residence in  Abyssin ia  an d  A rab ia ,  and  
other analogous cases. Dr. Rolle ( “ Der Mensch, seine A b s tam m ung ,” &c., 
1865, s. 99) s ta tes ,  on the au th o r i ty  of K hanikof,  t h a t  the  g re a te r  num ber 
of G erm an families settled in  Georgia, have acquired in the  course  of two 
generations da rk  h a ir  and  eyes. M r. D. Forbes  inform s me t h a t  the Qni- 
chuas in the Andes vary  g rea tly  in color, according to  the  position of the  
valleys inhabited by them.
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I f ,  however, we look to the races of m an as distributed over 
the  world, we m ust in fer th a t their characteristic differences 
cannot be accounted for by the direct action of different con
ditions of life, even afte r  exposure to them fo r an enormous 
period of tim e. The Esquimaux live exclusively on anim al 
food ; they are clothed in  thick fu r, and are exposed to  intense 
cold and to  prolonged darkness; yet they do n o t differ in  any 
extreme degree from  th e  inhabitants of Southern China, who 
live entirely on vegetable food, and are exposed almost naked 
to  a  hot, g la ring  climate. The unclothed Fuegians live on the 
m arine productions of the ir  inhospitable shores; the  Botocudos 
of Brazil wander about the  hot forests of the interior and live 
chiefly on vegetable productions; yet these tribes resemble each 
other so closely th a t  the Fuegians on board the  “  Beagle ”  were 
m istaken by some Brazilians for Botocudos. The Botocudos 
again, as well as the  other inhabitants of tropical America, are 
wholly different from  the  Negroes who inhabit the opposite 
shores of the  A tlantic, are exposed to a nearly sim ilar climate, 
and follow nearly  the  same habits of life.

N or can the  differences between the races of m an be ac
counted for by the  inherited  effects of the increased or decreased 
use of parts, except to a  quite insignificant degree. Men who 
habitually  live in  canoes, m ay have the ir  legs somewhat s tu n ted ; 
those who inhab it lofty regions may have the ir  chests en larged; 
and those who constantly use certain sense-organs may have the 
cavities in  which they are lodged somewhat increased in  size, 
and the ir  features consequently a little  modified. W ith civi
lized nations, th e  reduced size of the jaws from  lessened use —  
the habitual p lay  of different muscles serving to express dif
feren t emotions —  and the  increased size of the  brain  from 
greater intellectual activity, have together produced a  consider
able effect on th e ir  general appearance when compared with 
savages. Increased bodily stature, without any corresponding 
increase in  the  size of the  brain , may (judging from  the pre
viously adduced case of rabb its), have given to  some races an 
elongated skull of the  dolichocephalic type.

Lastly, th e  little-understood principle of correlated develop
m ent has sometimes come into action, as in the case of great 
m uscular development and strongly projecting supra-orbital 
ridges. T he  color of the skin and hair are plainly correlated,
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as is the texture of the hair w ith its color in  the M andans of 
N orth America.16 The color also of the skin, and the  odor 
emitted by it, are likewise in  some m anner connected. With 
the breeds of sheep the num ber of hairs w ithin  a given space 
and the number of the excretory pores are related. I f  we may 
judge from the analogy of our domesticated animals, many 
modifications of structure in  m an probably come under this 
principle of correlated development.

We have now seen th a t the  external characteristic differ
ences between the races of m an cannot be accounted for in  a 
satisfactory m anner by the direct action of the  conditions of 
life, nor bv the effects of the continued use of parts, no r through 
the principle of correlation. We are therefore led to inquire 
whether slight individual differences, to which m an  is eminently 
liable, may not have been preserved and augm ented during  a 
long series of generations through na tu ra l selection. B u t here 
we are a t once m et by the objection th a t  beneficial variations 
alone can be thus preserved; and as fa r  as we are enabled to 
judge, although always liable to err  on this head, none of the 
differences between the races of m an are of any direct or 
special service to him. The intellectual and m oral or social 
faculties m ust of course be excepted from  th is  rem ark. The 
great variability of all the external differences between the 
races of man, likewise indicates th a t they cannot be of much 
importance; for if  im portant, they would long ago have been 
either fixed and preserved, or eliminated. I n  th is respect man 
resembles those forms, called by naturalists  pro tean  or poly
morphic, which have remained extremely variable, owing, as 
i t  seems, to  such variations being of an  indifferent nature, and 
to their having thus escaped the action of n a tu ra l selection.

We have thus fa r  been baffled in  all our attem pts to  account 
for the differences between the races of m a n ; b u t  there remains 
one im portant agency, namely Sexual Selection, which appears 
to have acted powerfully on man, as on m any other animals. 
I  do not intend to assert th a t  sexual selection will account for

13 Mr. C atlin  s ta tes  ( “ X. American Ind ians ,”  3 rd  edit. 1842, vol. i. p. 
49) th a t  in the whole tribe of the  M andans, ab o u t  one in  ten  o r  twelve of 
the members, of all ages and both sexes, have b r igh t  s ilvery  g ra y  hair ,  
which is hereditary. N ow this  h a ir  is  a s  coarse  an d  h a rsh  a s  t h a t  of a 
horse’s mane, whilst the ha ir  of o ther colors is fine and  soft.
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all the differences between the races. An unexplained residuum 
is left, about which we can only say, in  our ignorance, th a t  as 
individuals are continually born with, for instance, heads a 
little  rounder o r narrow er, and with noses a little  longer or 
shorter, such slight differences m ight become fixed and uni
form, i f  the unknown agencies which induced them were to  act 
in  a more constant m anner, aided by long-continued intercross
ing. Such variations come under the provisional class, alluded 
to in  our second chapter, which for the w ant of a better term  
are often called spontaneous. N or do I  pretend th a t the effects 
of sexual selection can be indicated with scientific precision; 
bu t i t  can be shown th a t  i t  would be an inexplicable fact if 
m an had n o t been modified by th is agency, which appears to’ 
have acted powerfully on innumerable animals. I t  can further 
be shown th a t  the  differences between the races of man, as in 
color, hairiness, fo rm  of features, &c., are of a kind which m ight 
have been expected to  come under the influence of sexual selec
tion. B u t in  order to  tre a t  th is  subject properly, I  have found 
i t  necessary to  pass the  whole anim al kingdom in  review. I  
have therefore devoted to  i t  the Second P a r t  of th is work. At 
the close I  shall re tu rn  to  m an, and, after attem pting to show 
how fa r  he has been modified through sexual selection, will give 
a brief sum m ary of the chapters in  th is F irs t  Part.

N o t e  o n  t h e  R e s e m b l a n c e s  a n d  D i f f e r e n c e s  i n  t h e  S t r u c t u r e  
a n d  t h e  D e v e l o p m e n t  o f  t h e  B r a i n  i n  M a n  a n d  A p e s . B y  P ro
f e s s o r  H u x l e y , F .  R . S.

T h e  controversy  respecting  th e  n a tu re  and  the extent of the  differ
ences in the  s t r u c tu r e  o f  the b ra in  in  m an  and  the  apes, which arose 
some fifteen y e a rs  ago, h a s  n o t  yet come to  an  end, though the  subject 
m a t te r  o f  the  d ispu te  is, a t  p resen t ,  to ta lly  different from w h a t  i t  was 
formerly. I t  w a s  o r ig ina lly  asserted  a n d  re-asserted, w ith  s ingu lar  per
tinac ity ,  t h a t  the  b ra in  of all the  apes, even the  highest, differs from 
th a t  of m an, in th e  absence of such conspicuous s t ru c tu re s  as the pos
te r io r  lobes of the  cerebra l  hemispheres, w ith  the posterior cornu of the 
la te ra l  ven tr ic le  and  th e  hippocam pus m inor , contained in  those lobes, 
which a re  so obvious in  man.

B u t  the  t r u t h  t h a t  the  th ree  s t ru c tu re s  in  question a re  a s  well devel
oped in  apes’ a s  in hum an  b ra in s ,  o r  even b e t te r :  and  th a t  i t  is charac
te r is t ic  of a ll  the P rim a te s  ( i f  we exclude the L em urs)  to  have these
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p a r t s  well developed, s tands  a t  p resen t on as secure a  basis  as an y  propo
sition in com parative anatomy. Moreover, i t  is adm itted  by every one 
of the  long series of ana tom is ts  who, of la te  years, have  paid  special 
a t ten t io n  to the a rrangem en t of the complicated sulci a n d  gyri  which 
a p p e a r  upon the surface of the  cerebral hemispheres in m an and the  
higher apes, t h a t  they a re  disposed a f te r  the very same p a t te rn  in  him, 
a s  in them. E very  princ ipal  gyrus  and sulcus of a  chimpanzee’s bra in  
is  clearly  represented in th a t  of a man, so t h a t  the terminology which 
applies to  the one answ ers for the other. On th is  point there is no dif
ference of opinion. Some years  since, Professor Bischoff published a 
memoir on the  cerebral convolutions of m an  and a p e s ; and  a s  the 
purpose  of my learned colleague was certa in ly  no t to diminish the value 
of the  differences between apes and men in th is  respect, I  am g lad  to 
m ake a c ita tion  from him.

“ T h a t  the apes, and especially the  orang, chimpanzee and gorilla, 
come very  close to  man in th e ir  organization, much n e a re r  th a n  to  any 
o the r  an im al, is a  well known fact, disputed by nobody. Looking a t  
the  m a t te r  from  the  poin t of view of organization alone, no one p roba 
bly would ever have disputed the view of Linnteus, th a t  m an should be 
placed, merely a s  a peculiar  species, a t  the head of the m am m alia  and  
of those apes. B o th  show, in all the ir  organs, so close a n  affinity, th a t  
the  m ost exact anatom ical investigation is needed in order to  demon
s t r a te  those differences which really  exist. So  i t  is w ith  the  brains.
T h e  b ra ins  of m an, the  orang, the  chimpanzee, the gorilla, in  spite  of all 
th e  im p o r ta n t  differences which they present, come very close to  one 
ano ther .”

T h ere  remains, then, no  d ispute  a s  to  the  resemblance in  fu n d a 
m enta l charac ters ,  between the ape 's  b ra in  and m an ’s ;  n o r  any as to
the  wonderfully close s im ilar i ty  between the  chimpanzee, o rang  and 
man, in even the  details  of the a rrangem en t  of the  gyri and  sulci of the  
cerebral hemispheres. Nor, tu rn in g  to  the  differences between the 
bra ins of the highest apes and  th a t  of m an, is the re  an y  serious question 
as  to the n a tu re  and  ex ten t  of these differences. I t  is adm itted  th a t  
th e  m an 's  cerebral hemispheres a re  absolutely and  relatively  larger  th a n  
those of the  o ran g  and chimpanzee; th a t  his fron ta l lobes a re  less exca
vated  by the  upw ard  pro trusion  of the roof of the o rb i ts ;  t h a t  his gyri 
an d  sulci a re , a s  a  rule, less sym m etrically  disposed, an d  p resen t a 
g re a te r  num ber  o f  secondary plications. And i t  is adm itted  th a t ,  a s  a 
rule, in  man, the temporo-occipital or “ ex terna l  p e rp e n d ic u la r” fissure, 
which is usually  so strongly  m arked a fea tu re  of the  ap e ’s b ra in  is  bu t 
fa in tly  marked. B u t  i t  is also clear, t h a t  none of these differences consti
tu te s  a  sh a rp  dem arca tion  between the m an ’s and  the ap e ’s brain . In 
respect to  th e  ex te rna l  perpendicu lar  fissure of G ratio le t ,  in  the hum an 
b ra in  fo r  instance, P ro fesso r  T u rn e r  rem ark s :

“ In  some b ra ins  i t  appears  simply a s  an  inden ta tion  of the  m arg in  
of the hemisphere, but,  in others, i t  extends for some distance more or 
less transversely  outw ards. I  saw i t  in the r igh t hem isphere of a female 
bra in  pass  more th a n  two inches o u tw a rd s ;  an d  on an o th e r  specimen, 
also the  r igh t hemisphere, i t  proceeded fo r  four- ten ths  of a n  inch o u t
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w ards , a n d  then  ex tended  dow nw ards, a s  f a r  a s  the  lower m arg in  of the 
ou te r  su rface  o f  the  hemisphere. T h e  im perfec t  definition of th is  fissure 
in the  m a jo r i ty  of h u m a n  brains, a s  com pared  w ith  i t s  rem ark a b le  dis
t inc tness  in  the  b ra in  of most Q u a d ru m a n a ,  is  ow ing to  the  presence, in 
the  form er, of ce r ta in  superficial, well m arked , secondary  convolutions 
w hich  bridge i t  over an d  connect th e  p a r ie ta l  w i th  the  occip ita l  lobe. 
T he  closer th e  f i r s t  of these bridg ing  gyri  lies to  the  long itud ina l  fissure, 
th e  sh o r te r  is  th e  ex te rna l  parie to-occip ita l fissure.”

T h e  ob li te ra tion  o f  th e  ex te rna l  pe rpen d icu la r  fissure of G ra t io le t ,  
therefore , is  no t a  c o n s ta n t  c h a ra c te r  o f  the h u m a n  b ra in .  O n  the  o the r  
hand , i ts  fu ll  development is n o t  a  c o n s ta n t  c h a ra c te r  o f  the  h igher  a p e ’s 
b ra in .  F o r ,  in the  chimpanzee, th e  m ore  o r  less ex tensive  ob litera tion  
of the  e x te rn a l  p e rpen d icu la r  su lcus  by “  b ridg ing  convolu tions,"  on one 
side o r  th e  o ther, has  been noted over an d  over ag a in  by  P ro f .  Rolleston, 
M r. M arsha ll ,  M. B roca  and  P ro fe sso r  T u rn e r .  A t  the  conclusion o f  a  
special p ap e r  on th is  sub jec t  th e  l a t t e r  w r i t e s :

“  T he  three  specimens of th e  b ra in  of a  ch im panzee  j u s t  described, 
prove, t h a t  the  genera liza tion  which G ra t io le t  has  a t te m p ted  to  d ra w  of 
the  complete absence o f  th e  first connecting  convolution and  the  con
cealm ent o f  the  second, a s  essen tia lly  c h a ra c te r is t ic  fe a tu re s  in  th e  b ra in  
o f  th is  an im al,  is by no m eans un iversa l ly  applicable. I n  only one speci
men did the  b ra in ,  in  these  p a r t ic u la r s ,  follow th e  law  w hich  G ra t io le t  
has  expressed. A s regards  the presence o f  the  su p e r io r  bridg ing  convo
lution, I  am  inclined to  th ink  t h a t  i t  has  existed in one hemisphere, a t  
least, in  a  m a jo r i ty  o f  th e  b ra in s  of th is  an im a l  w hich  have, up  to  th is  
time, been figured o r  described. T h e  superficial position  o f  the  second 
bridging convolution is evidently  less f req uen t ,  and  h a s  a s  ye t,  I believe, 
only been seen in the  b ra in  (A )  recorded in  th is  com m unication . T he  
asym m etrica l a r ran g e m e n t  in th e  convolu tions of th e  tw o  hemispheres, 
which p rev ious  observers have re ferred  t o  in  th e ir  descrip tions, is also 
well i l lu s tra ted  in  these  specimens.”

E v en  were the  presence of the  temporo-occipital, o r  e x te rn a l  perpen
dicular, sulcus, a  m a rk  o f  d is tinc tion  be tw een  th e  h igher  apes an d  man, 
the  value o f  such a  d is tinctive  c h a ra c te r  w ould  be rendered very  d o ub t
ful by the  s t ru c tu re  of th e  b ra in  in  th e  P la ty rh in e  apes. I n  fac t ,  while 
the  temporo-occipital is one of the  m ost c o n s ta n t  of sulci in  the  C a ta 
rhine, or Old W orld , apes, i t  is never  very  s trong ly  developed in  the 
N ew  W orld  a p e s ;  i t  is absen t in  the  sm alle r  P l a t y r h i n i ; ru d im en ta ry  
in  Pitliec ia;  and  more or less ob li tera ted  by bridging convolutions in 
Ateles.

A  c h a ra c te r  w hich  is th u s  va r iab le  w ith in  th e  lim its o f  a  single group  
can  have no g re a t  taxonomic value.

I t  is f u r th e r  established, t h a t  th e  degree o f  asym m etry  o f  the  convo
lu tion  o f  the tw o sides in the  hum an  b ra in  is subject to  m uch  individual 
v a r ia t io n ;  and  th a t ,  in those individuals  of the  B ush m an  race  who have 
been examined, th e  gyri  and sulci of the  tw o  hemispheres a re  consider
ably  less complicated and more sym m etrical th a n  in  th e  E u ro p ean  brain , 
while, in some indiv iduals  of the chimpanzee, th e ir  com plexity  a n d  asym 
m etry  become notable. T h is  is p a r t ic u la r ly  the  case in the  b ra in  of a
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young male chimpanzee figured by M. Broca. ( “ L ’o rd re  dcs P r im a te s ,” 
p. 165, fig. 11.)

Again, as respects the question of absolute  size, it is established th a t  
the difference between the largest and  the  sm alles t  hea lthy  h u m a n  b ra in  
is g rea te r  th an  the difference between the sm allest hea lthy  h u m a n  brain  
and the largest chimpanzee's or o rang’s brain.

Moreover, there is one c ircum stance in which the  o ra n g 's  and  chim
panzee’s brains resemble m an ’s, b u t  in which th e y  differ f ro m  the  lower 
apes, and th a t  is the presence of two corpora  c a n d ic a n t ia  —  th e  Cyno- 
morpha  having b u t  one.

In view of these facts  I  do not hes ita te  to  repea t  an d  ins is t  upon 
the proposition which I  e n u n c ia ted : 17

“ So fa r  as cerebral s t ru c tu re  goes, therefore, i t  is c lear  t h a t  m an dif
fers less from the chimpanzee or the  orang, th a n  these  do even from the 
monkeys, and th a t  the difference between th e  b ra in  o f  th e  chimpanzee 
and of man is almost insignificant when compared w i th  t h a t  between 
the chimpanzee b ra in  and th a t  of a  Lem ur.”

In the paper to which I have referred, P ro fesso r  Bischoff does no t 
deny the second p a r t  of th is  s ta tem ent, bu t he first m akes th e  irre levan t 
remark th a t  it is not wonderful if  the  b ra ins  of a n  o rang  a n d  a  Lem ur 
are  very different; and secondly, goes on to  a s se r t  th a t ,  “ I f  we succes
sively compare the b ra in  of a  m an w ith  th a t  of a n  o r a n g ; the  b ra in  of this 
with th a t  of a chimpanzee; of this w ith  t h a t  o f  a  gorilla , a n d  so on of a 
Hylobatcs , Scmnopithecus, Cynocephalus , Cercopithecus, M a ca cu s , Ccbus , 
CallitliriXy Lem ur , Stenops , H apalc , we shall n o t  m eet w i th  a  greater , 
or even a s  g reat a break in the  degree of development o f  t h e  convolu
tions, as we find between the- bra in  of a  m an and  t h a t  o f  a n  o ran g  or 
chimpanzee.”

To which I  reply, firstly, th a t  w hether th is  assert ion  be t ru e  o r . fa lse ,  
i t  has nothing whatever to  do w ith  the  proposition enunc ia ted  in  “ M a n ’s 
Place in N a tu re ,” which refers no t to  the development o f  th e  convolu
tions alone, bu t to  the s t ru c tu re  of the whole b ra in .  I f  P rofessor 
Bischoff had taken the trouble to re fer  to the  w ork  he criticizes, in  fact, 
he would have found the following passage :  “ A n d  i t  is  a rem arkab le
circumstance th a t  though, so f a r  a s  our  p resen t knowledge extends, there  
is one true  s t ru c tu ra l  break in the series of fo rm s o f  S im ian  brains, 
this h ia tus  does not lie between m an an d  the  m anlike  apes, b u t  between 
the lower and the lowest Simians, or in o ther words, be tw een  the  Old 
and New W orld apes and  monkeys and the  L em urs .  E v e r y  L em u r  
which has yet been examined, in fact, has i ts  cerebellum p a r t i a l ly  visible 
from above; and its posterior lobe, w ith  the  conta ined  pos te r io r  co rnu  and 
hippocampus minor, more or less rudim entary . E v e ry  m arm o se t ,  A m er
ican monkey, Old W orld monkey, baboon o r  m anlike  ape ,  on th e  con
t ra ry ,  has its cerebellum entirely  hidden, posteriorly, by th e  cerebra l  lobes, 
and possesses a large posterior cornu w ith  a  well-developed h ippocam pus 
minor.”

This  s ta tem ent was a  s tr ic t ly  accura te  accoun t of w h a t  w as  know n

17 “ M a n ’s P lace in N a tu re .”
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w h e n  i t  w a s  m a d e ; an d  i t  does no t a p p e a r  to  me to  be  m o re  th a n  a p 
p a re n t ly  weakened by th e  subsequen t discovery o f  t h e  re la t ive ly  small 
development of the pos te r io r  lobes in  the  S ia m a n g  a n d  in  th e  H ow ling  
monkey. N o tw ith s ta n d in g  the  exceptional b rev i ty  o f  th e  p o s te r io r  lobes 
in  these tw o species, no one will p re tend  t h a t  th e i r  b ra in s ,  in  th e  s ligh test  
degree, ap p ro ach  those o f  the  Lem urs . A n d  if, in s tead  o f  p u t t in g  
H a p a le  o u t  of i ts  n a tu r a l  place, a s  P ro fessor  Bischoff m ost u n acco u n t
ab ly  does, we w r i te  th e  series o f  an im a ls  he h a s  chosen to  m en tion  as 
fo llow s: H o m o , P ithecns , Trog lodytes , H v io la te s , S em n o p ith ecu s , C yno
cephalus, CercopithecuSy M acacus , Cehus , Callitlir ix , H a p a le , L e m u r , 
S tenops,  I  ven tu re  to  reaffirm th a t  the  g re a t  b reak  in  th is  se r ie s  lies 
between H ap a le  and  L e m u r , and  t h a t  th is  b reak  is considerab ly  g re a te r  
th a n  t h a t  between a n y  o the r  tw o  te rm s of t h a t  series. P ro fe sso r  Bischoff 
ignores th e  fa c t  t h a t  long before he wrote, G ra t io le t  h ad  suggested  the  
sepa ra t ion  of th e  L em u rs  from the  o the r  P r im a te s  on th e  very  g round  
o f  the difference in  th e ir  cerebra l  c h a ra c te r s ;  and  t h a t  P ro fe sso r  F lo w er  
had  made the following observations in  th e  course  of his descrip tion  of
the  b ra in  of th e  J a v a n  L o r i s :

“  And i t  is especially rem arkab le  th a t ,  in  the  development o f  the  
poster io r  lobes, th e re  is no  app ro x im ation  to  the  L em urine ,  sh o r t  hem- 
isphered b ra in ,  in  those  m onkeys w hich  a r e  commonly supposed to  
approach  th is  fam ily  i n  o th e r  respects, viz., the  lower m em bers o f  the
P la ty rh in e  g roup .”

So f a r  a s  th e  s t ru c tu re  o f  th e  a d u l t  b ra in  is concerned, then , t h e  very  
considerable additions to  o u r  knowledge, w h ich  have been m ade  by the  
researches of so m an y  investiga to rs ,  du r in g  th e  p a s t  te n  years , fu lly
ju s t i fy  th e  s ta te m e n t  w hich  I  m ade in  1863. B u t  i t  h a s  been said, th a t ,
adm itt ing  the  s im ila r i ty  betw een the  a d u l t  b ra in s  of m an  and  apes, they  
a re  nevertheless, in  rea l i ty ,  w idely different, because they  exh ib it  fu n d a 
m en ta l  differences in  the  mode o f  th e ir  development. N o  one would be 
more ready th a n  I  to  a d m it  th e  force of th is  a rgum en t,  i f  such fun da 
m enta l differences o f  development really  exist. B u t  I  deny t h a t  they 
do exist. On the  c o n tra ry ,  th e re  is  a  fu n d a m en ta l  ag reem ent in  the  
development of th e  b ra in  in  men and  apes.

G ra tio le t  orig inated  th e  s ta te m e n t  t h a t  the re  is a  fundam en ta l  d if
ference in  the  development o f  th e  b ra in s  of apes  a n d  t h a t  o f  m an  —
consisting in  t h i s ;  th a t ,  in  the  apes, the  sulci which first m ake  th e ir
ap p earan ce  a re  s i tua ted  on the  pos te r io r  region of the  cerebra l  hemi
spheres, while, in  the  h u m a n  foetus, the  sulci first become visible on  the  
f ro n ta l  lobes.

T h is  general s ta tem en t  is based upon  tw o  observations, th e  one o f  a  
G ibbon  a lm ost ready  to  be born, in  w h ich  th e  poster io r  gyri  were “  well 
developed,” while  those of th e  f ro n ta l  lobes were “ ha rd ly  indicated  ” 
(1. c. p. 3 9 ) ,  an d  the o the r  of a  h u m a n  foetus a t  the  22nd o r  23 rd  week of
uterogestation.

T h re e  views o f  th is  b ra in  a re  given in  P la t e  I I .  firs. 1, 2, 3, of the 
w ork  cited, showing the  upper, la te ra l  an d  in fe r io r  views of th e  hemi
spheres, b u t  n o t  the  inner  view. I t  is w o r th y  of note  t h a t  th e  figure 
by no  m eans bears  o u t  G ra t io le t’s  description, inasmuch a s  th e  fissure
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(an tero-tem poral)  on the  posterior h a lf  of the face of th e  hemisphere is 
more m arked th a n  any  of those vaguely indicated in the  a n te r io r  half. 
I f  th e  figure is correct, i t  in no w ay  justifies G ra tio le t’s conclusion: “ I t  
follows t h a t  between these b ra ins  (those of a  C a li th r ix  and  of a  G ib
bon) an d  th a t  of a  hum an  foetus there  is a fundam enta l  difference. T h a t  
is th a t  long before the  temporal folds appeared  in the  l a t t e r  the  f ron ta l  
folds showed signs of existence.”

Since G ra tio le t’s tim e, however, the  development o f  the  gyri  and  
sulci of the b ra in  has  been made the subject of renewed investigation 
by Schmidt, Bischoff, P ansch ,  an d  more par t icu lar ly  by Ecker,  whose 
work is no t only the  la test, b u t  by f a r  the  m ost complete, memoir on 
the  subject.

T he  final resu lts  of th e ir  inquiries m ay be summed up  a s  fo llows: —
1. I n  the hum an  fcetus, the  sylvian fissure is formed in th e  course of 

the  th ird  m onth  of uterogestation. I n  this, and  in the  fo u r th  month, 
th e  cerebral hemispheres a re  smooth an d  rounded (w ith  the  exception 
o f  th e  sylvian  depression),  an d  they  p ro jec t  backw ards f a r  beyond the 
cerebellum.

2. T h e  sulci, p roperly  so called, begin to  ap p e a r  in the in terval 
between the  end of th e  fo u r th  and  the  beginning of the  s ix th  m onth  
o f  fcetal life, b u t  E ck er  is carefu l to  po in t  ou t th a t ,  n o t  only the  time, 
b u t  the  order, of the ir  appearance  is subject to  considerable individual 
variation . In  no case, however, a re  e ither  the  f ron ta l  o r  the tem poral 
sulci the  earliest.

T he  first which appears ,  in  fac t ,  lies on  th e  inner face of the  hemi
sphere  (whence doubtless G ratio le t ,  who does n o t  seem to  have examined 
th a t  face in  his fcetus, overlooked i t ) ,  an d  is e ither  the  in te rna l  perpen
dicular (occip ito -parie ta l) ,  o r  the calcarine sulcus, these tw o being close 
together and  eventually run n in g  into one another.  A s  a  ru le  the  occipito
par ie ta l  is the  earlier o f  the  two.

3. A t  th e  la t te r  p a r t  of th is  period, ano ther  sulcus, th e  “  posterio- 
pa r ie ta l ,” or “  F issu re  o f  Rolando ”  is developed, and  i t  is followed, in  
the  course of the  s ix th  month, by the  o ther  p r inc ipal  sulci of the  f ron ta l ,  
parie ta l ,  temporal and  occipital lobes. T here  is, however, no  c lear  evi
dence t h a t  one of these constan tly  appears  before th e  o th e r ;  an d  i t  is 
rem arkable  th a t ,  in th e  brain  a t  the  period described an d  figured by 
E cker  (1. c. p. 212-13, T af .  I I .  figs. 1, 2, 3, 4 ) ,  the an tero-tem poral sulcus 
( scissure paralldle),  so charac te r is t ic  of the  ap e ’s b ra in ,  is a s  well, if not 
be tte r  developed th a n  the  fissure of Rolando, and  is much m ore  m arked  
th an  the  proper  f ro n ta l  sulci.

T ak in g  the  fac ts  a s  they  now s tand , i t  appears  to  me t h a t  the  order 
of the  appearance  of the  sulci and  gyri in th e  fcetal h u m an  b ra in  is in  
perfect harm ony  w i th  the  general doctrine of evolution, and  w i th  the  
view t h a t  m an has  been evolved from some ape-like fo rm ;  though there  
can  be no doubt t h a t  t h a t  form  was, in  m any respects, different from 
an y  member o f  the  P r im a te s  now living.

Von B a e r  ta u g h t  us, ha lf  a  cen tu ry  ago, th a t ,  in the  course  of the ir  
development, allied an im als  p u t  on a t  first, the  ch a rac te rs  of the  g re a te r  
groups to  which they belong, and, by degrees, assum e those w hich  res tr ic t
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them  w ith in  the  l im its  o f  th e ir  family, genus, a n d  species; and  he  proved, 
a t  the  sam e time, t h a t  no  developmental s tage  o f  a  h igher  a n im a l  is p re
cisely s im ila r  to  the  a d u l t  condition of a n y  lower an im al. I t  is qu ite  
co rrec t  to  say  t h a t  a  frog passes th rough  the  condition o f  a  fish, inas
m uch as  a t  one period of i t s  life the  tadpole  h a s  a ll  the ch a rac te rs  of 
a  fish, and  if  i t  w en t  no fu r the r ,  would have to  be grouped among 
fishes. B u t  i t  is equally  t ru e  t h a t  a  tadpo le  is very  d ifferent from  an;y 
known fish.

I n  like m anner, th e  b ra in  o f  a  h u m a n  fcetus, a t  the  fifth m onth , m ay 
correctly  be said to  be, no t only the  b ra in  of a n  ape, b u t  t h a t  o f  a n  
A rctopithecine  o r  marm oset-like a p e ;  fo r  i ts  hemispheres, w i th  th e i r  
g re a t  poster io r  lobster, an d  w ith  no  sulci b u t  the sylvian  a n d  th e  ca lca 
rine, p resen t  th e  ch arac te r is t ic s  found only in  th e  group  o f  th e  A rc to 
pithecine P r im ates .  B u t  i t  is  equally  t rue ,  a s  G ra tio le t  rem arks ,  th a t ,  
in  its widely open sy lv ian  fissure, i t  differs from  the  b ra in  of a n y  a c tu a l  
marmoset. N o  doubt i t  would be m uch m ore  s im ila r  to  th e  b ra in  o f  an  
advanced fmtus of a  m arm oset. B u t  we know n o th in g  w ha tever  o f  the  
development o f  the  b ra in  in  the  marmosets. I n  the  P la ty rh in i  proper,  
the  only observation w i th  which I  am  acqua in ted  is due to  P ansch ,  who 
found in the  b ra in  of a  fcetal Ccbus A pe lla , in add ition  to  the sylvian  
fissure and  the  deep ca lca r ine  fissure, only a  very  shallow antero-tem po- 
ra l  fissure (scissure parallele  of G ra t io le t ) .

Now th is  fac t ,  tak en  together  w ith  th e  c ircum stance  t h a t  the  an tero- 
tem poral sulcus is p resen t  in  such P la ty rh in i  a s  th e  Saim iri ,  which p r e 
sen t  m ere  traces  of sulci on the  a n te r io r  h a l f  of the  ex te rio r  of th e  cere
bral hemispheres, o r  none a t  all, undoubtedly , so f a r  a s  i t  goes, affords 
f a i r  evidence in  favor  of G ra t io le t ’s hypothesis, t h a t  the  pos te r io r  sulci 
a p p e a r  before the  an te r io r ,  in  the  b ra in s  of th e  P la ty rh in i . B u t ,  i t  by 
no m eans follows, t h a t  th e  rule w hich  m ay  hold good fo r  th e  P la ty rh in i  
extends to  th e  C atarh in i . W e  have n o  in fo rm ation  w ha tever  respecting 
the  development of th e  b ra in  in the  C ynom orpha;  and , a s  regards  the 
A nthropom orpha , n o th in g  b u t  th e  accoun t o f  the b ra in  of the  Gibbon, 
n ea r  b ir th , a lready  re ferred  to. A t  th e  p resen t  m om ent th e re  is n o t  a  
shadow of evidence to  show t h a t  th e  sulci of a  chimpanzee’s, or o ra n g ’s, 
b ra in  do n o t  a p p e a r  in  the same o rder  a s  a  m a n ’s.

G ra t io le t  opens his p re face  w i th  the  a p h o r i s m : “  I t  is dangerous  in
dealing w ith  the  sciences to  be too quick  in  coming to  a  conclusion.” I  
f e a r  he  m u s t  have fo rgo tten  th is  sound m ax im  by the  time he had  reached 
the  discussion of th e  differences between m en an d  apes, in  th e  body of 
his work. N o  doubt, th e  excellent a u th o r  of one of the m ost rem arkab le  
con tr ibu tions to  th e  j u s t  unders tand ing  of the  m am m alian  b ra in  which 
has  ever been made, w ould  have  been th e  f irs t  to  a d m it  the  insufficiency 
of h is  d a ta  had  he  lived to  profit  by the  advance  of inquiry . T h e  mis
fo r tu n e  is t h a t  his conclusions have  been employed by  persons incom
peten t  to  app rec ia te  th e ir  foundation , a s  a rg u m en ts  in  fa v o r  of ob
scurantism .

B u t  i t  is im p o r tan t  to  rem ark  th a t ,  w hether  G ra tio le t  w a s  r ig h t  or 
w rong in  his hypothesis  respecting th e  re la tive  order of ap p ea ran ce  of 
the tem poral  an d  f ron ta l  sulci, the fa c t  r e m a in s ;  th a t ,  before e i th e r  tem-
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poral or fron ta l sulci, appear,  the fcetal b ra in  of man presen ts  charac ters  
which a re  found only in the lowest g roup  of the  Prim ates  (leaving out 
the  L em urs)  ; and th a t  th is  is exactly w h a t  we should expect to  be the 
case, if  m an  has  resulted from the g radua l  modification of the  same 
fo rm  a s  t h a t  from which the  o ther Prim ates  have sprung.
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PART II. 

SEXUAL SELECTION.

C H A P T E R  V I I I .

P R I N C IP L E S  O F  S E X U A L  S E L E C T IO N .

Secondary  sexual ch a rac te rs  —  S exua l  selection —  M an n e r  o f  ac tion  — 
Excess  o f  males —  Polygam y —  T h e  male alone genera lly  modified 
th rough  sexual selection —  E agerness  o f  the  m a le — V ariab i l i ty  of the 
male —  Choice exerted  by th e  female —  S exua l  com pared w i th  n a tu ra l  
selection —  In her i tan ce ,  a t  corresponding  periods o f  life, a t  correspond
ing seasons o f  th e  year ,  an d  a s  limited by sex —  R e la t ions  between the 
several fo rm s  o f  in h e r i tan ce  —  Causes w hy one sex and  the  young are 
no t modified th ro u g h  sexual selection —  Supplem ent on th e  proportiona l 
num bers  o f  the tw o  sexes th ro u g h o u t  the  an im al kingdom —  T h e  p ro 
portion  o f  the  sexes in  re la tion  to  n a tu r a l  selection.

W I T H  anim als which have th e ir  sexes separated, • the 
males necessarily differ from  the females in  their 
organs of reproduction ; and  these are the prim ary 

sexual characters. B u t the  sexes often differ in  w hat H un ter 
has called secondary sexual characters, which are n o t directly 
connected w ith  the  act of reproduction; for instance, the  male 
possesses certa in  organs of sense or locomotion, o f which the 
fem ale is quite destitute, or has them  more highly-developed, 
in  order th a t  he may readily find or reach h e r ;  or again the 
m ale has special organs of prehension fo r  holding her securely. 
These la tte r  organs, of infinitely diversified kinds, graduate 
in to  those which are commonly ranked as prim ary , and in  some 
cases can hard ly  be distinguished from  th e m ; we see instances 
of th is  in  the  complex appendages a t the  apex of the  abdomen 
in  m ale insects. Unless indeed we confine the  te rm  “  p rim ary  ” 
to  the reproductive glands, i t  is scarcely possible to  decide which 
ought to  be called p rim ary  and which secondary.
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The female often differs from the male in  having organs for 
the nourishment or protection of her young, such as the  mam
m ary glands of mammals, and the abdominal sacks of the 
marsupials. I n  some few cases also the  male possesses similar 
organs, which are wanting in  the female, such as the receptacles 
for the ova in  certain male fishes, and those temporarily de
veloped in  certain male frogs. The females of most bees are 
provided with a special apparatus for collecting and carrying 
pollen, and their ovipositor is modified into a sting for the 
defense of the larvae and the community. Many sim ilar cases 
could be given, b u t they do not here concern us. There are, 
however, other sexual differences quite unconnected w ith the 
prim ary reproductive organs, and i t  is with these th a t  we are 
more especially concerned —  such as the greater size, strength, 
and pugnacity of the male, his weapons of offense or means 
of defense against rivals, his gaudy coloring and various orna
ments, his power of song, and other such characters.

Besides the prim ary and secondary sexual differences, such 
as the foregoing, the males and females of some animals differ 
in structures related to  different habits of life, and n o t a t all, 
or only indirectly, to the reproductive functions. Thus the 
females of certain flies (Culicid® and TabanidaQ are blood
suckers, whilst the males, living on flowers, have mouths desti
tu te of mandibles. The males of certain moths and of some 
crustaceans ( e. g. Tanais) have imperfect, closed mouths, and 
cannot feed. The complemental males of certain Cirripedes 
live like epiphytic plants either on the female or the herm aph
rodite form , and are destitute of a  m outh and of prehensile 
limbs. I n  these cases i t  is the male which has been modified, 
and has lost certain  im portant organs, which the females pos
sess. I n  other cases i t  is the female which has lost such p a rts ; 
for instance, the female glow-worm is destitute of wings, as also 
are many female moths, some of which never leave the ir  co
coons. Many female parasitic crustaceans have lost th e ir  n a ta 
tory legs. I n  some weevil-beetles (Curculionidte) there is a 
great difference between the male and female in  the  leng th  of 
the rostrum  or snou t; but the  meaning of th is and of many 
analogous differences, is not a t all understood. Differences of 
structure between the  two sexes in  relation to different habits of 
life are generally confined to the lower anim als; but w ith some
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few birds the beak of the  male differs from  th a t  of the  female. 
I n  the  H u ia  of New Zealand the difference is wonderfully great, 
and  we hear from  D r. B uller th a t  the m ale uses his strong beak 
in  chiseling the  larvae of insects out of decayed wood, whilst 
the  female probes the  softer parts w ith her fa r  longer, m uch 
curved and  p lian t b eak : and  thus they m utually  aid each other. 
I n  m ost eases, differences of structure between th e  sexes are 
morq or less directly connected w ith the propagation of the 
species: thus  a  female, which has to  nourish a m ultitude of 
ova, requires more food th a n  the male, and consequently re
quires special means fo r  procuring it. A  m ale anim al, which 
lives for a  very short time, m ight lose its  organs fo r procuring 
food th rough  disuse, w ithout detrim en t; b u t  he would retain  
his locomotive organs in  a  perfect state, so th a t  he m igh t reach 
the  female. The female, on the other hand, m igh t safely lose 
her organs fo r flying, swimming, or walking, i f  she gradually 
acquired habits which rendered such powers useless.

We are, however, here concerned only w ith sexual selection. 
This depends on the  advantage which certain individuals have 
over others of the  same sex and species solely in  respect of 
reproduction. When, as in  th e  cases above mentioned, the  two 
sexes differ in  structure  in  relation to  different habits of life, 
they have no  doubt been modified through n a tu ra l selection, 
and by inheritance lim ited to  one and  the  same sex. So again 
the  p rim ary  sexual organs, and those fo r  nourishing o r  pro
tecting the  young, eome u n d er the  same influence; for those 
individuals which generated or nourished the ir  offspring best, 
would leave, cceteris paribus, the  greatest num ber to  in h erit the ir  
superiority ; whilst those which generated or nourished the ir  
offspring badly, would leave b u t few to  in h erit the ir  weaker 
powers. As the  male has to  find the  female, he requires organs 
of sense and locomotion, b u t i f  these organs are necessary for 
the  other purposes of life, as is generally the  ease, they will 
have been developed through n a tu ra l selection. W hen th e  male 
has found the female, he sometimes absolutely requires p re
hensile organs to hold h e r ;  thus  D r. Wallace inform s m e th a t  
the  males of certa in  m oths cannot u n ite  w ith  the  females if  
th e ir  ta rs i or feet are broken. T he  males o f . m any oceanic 
crustaceans, when adult, have th e ir  legs and antennae modified 
in  an extraordinary  m anner, fo r  _the prehension of the  fem ale;
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hence we may suspect th a t  i t  is because these animals are washed 
about by the waves of the open sea, th a t  they require these 
organs in  order to propagate their kind, and if so, their develop
m ent has been the result of ordinary or natural selection. Some 
animals extremely low in  the scale have been modified for th is 
same purpose; thus the males of certain parasitic worms, when 
fully grown, have the lower surface of the term inal p a r t  of 
the ir  bodies roughened like a rasp, and w ith this they coil ipund 
and permanently hold the females.1

W hen the two sexes follow exactly the same habits of life, 
and the male has the sensory or locomotive organs more highly 
developed th an  those of the female, i t  may he th a t  the  per
fection of these is indispensable to the male for finding the 
fem ale; bu t in  the vast m ajority of cases, they serve only to 
give one male an advantage over another, for with sufficient 
time, the less well-endowed males would succeed in  pairing  with 
the  females; and judging from the structure of the female, 
they would be in  all other respects equally well adapted for 
the ir  ordinary habits of life. Since in  such cases the  males 
have acquired their present structure, not from being better 
fitted to  survive in  the straggle fo r  existence, b u t from  having 
gained an  advantage over other males, and from having tran s
m itted th is advantage to th e ir  male offspring alone, sexual selec
tion  -must here have come into action. I t  was the  importance 
of this distinction which led me to  designate th is form  of selec
tion  as Sexual Selection. So again, if  the chief service rendered 
to  the male by his prehensile organs is to  prevent the escape 
of the female before the arrival of other males, or when assaulted 
by them, these organs will have been perfected through sexual 
selection, th a t  is by the  advantage acquired by certain  ind i
viduals over the ir  rivals. B ut in  most cases of th is k ind  i t  is 
impossible to  distinguish between the effects of na tu ra l and

’_M. P e r r ie r  advances th is  case ( “ Revue Scientifique,” Feb . 1, 1873, p. 
865) a s  one fa ta l  to  the belief in sexual selection, inasm uch as  he s u p 
poses th a t  I  a t t r ib u te  a ll  th e  differences between the  sexes to  sexual selec
tion. T h is  distinguished n a tu ra l is t ,  therefore, like so m any  o th e r  F re n c h 
men, has  n o t  tak en  the  trouble  to  unders tand  even th e  f irs t  p r inc ip les  of 
sexual selection. A n  English  n a tu ra l i s t  insists t h a t  the  c laspers  o f  ce r ta in  
m ale an im als  could no t have been developed th rough  the  choice of the 
fem ale!  H a d  I  no t m et w ith  th is  rem ark, I  should n o t  have th o u g h t  i t  
possible fo r  an y  one to  have read th is  chap te r  and  to  have imagined th a t  
I  m ain ta in  th a t  the  choice of the female had any th ing  to  do w ith  the  devel
opment of the prehensile organs in the  male.
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sexual selection. Whole chapters could be filled w ith  details 
on the differences between the  sexes in  th e ir  sensory, locomotive, 
and prehensile organs. As, however, these structures are n o t 
more interesting th an  others adapted for the  ord inary  purposes 
of life, I  shall pass them  over almost entirely, giving only a 
few instances under each class.

There are m any other structures and instincts which m ust 
have been developed through sexual selection —  such as the  
weapons of offense and  the  means of defense —  of the males 
for fighting w ith  and  driv ing away the ir  rivals —  th e ir  courage 
and pugnacity  —  th e ir  various ornam ents —  the ir  contrivances 
for producing vocal or instrum ental music —  and the ir  glands 
for em itting  odors, m ost of these la tte r  structures serving only 
to allure or excite the  female. I t  is clear th a t  these characters 
are th e  resu lt of sexual and n o t of ordinary selection, since 
unarm ed, unornam ented, or unattractive males would succeed 
equally well in  the ba ttle  for life and in  leaving a  numerous 
progeny, b u t  fo r  the  presence of better endowed males. We 
may in fe r  th a t  th is  would be the case, because the females, which 
are unarm ed and unornam ented, are able to  survive and pro
create th e ir  kind. Secondary sexual characters of the  k ind  ju s t 
referred to, will be fu lly  discussed in  the  following chapters, as 
being in  m any respects interesting, b u t especially as depending 
on the will, choice, and rivalry  of the  individuals of either sex. 
When we behold two males fighting fo r  the possession of the  
female, or several m ale birds displaying the ir  gorgeous plumage, 
and perform ing strange antics before an  assembled body of 
females, we cannot doubt th a t, though led by instinct, they 
know w hat they are about, and  consciously exert th e ir  m ental 
and bodily powers.

J u s t  as m an  can improve the breed of his game-cocks by 
the  selection of those birds which are victorious in  th e  cock-pit, 
so i t  appears th a t  the  strongest and m ost vigorous males, or 
those provided w ith the  best weapons, have prevailed under 
nature , and  have led to the  im provem ent of the  n a tu ra l breed 
or species. A slight degree of variability leading to  some ad
vantage, however slight, in  reiterated  deadly contests would 
suffice for the work of sexual selection; and i t  is certain  th a t  
secondary sexual characters are em inently variable. J u s t  as 
m an can give beauty, according to his standard  of taste, to
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his male poultry, or more strictly can modify the beauty origi
nally acquired by the parent species, can give to  the Sebright 
bantam  a  new and elegant plumage, an erect and peculiar car
r ia g e —  so i t  appears tha t female birds in  a  state of nature, 
have by a  long selection of the more attractive males, added to 
the ir  beauty or other attractive qualities. No doubt th is implies 
powers of discrimination and taste on the part of the female 
which will a t first appear extremely improbable; b u t by the 
facts to  be adduced hereafter, I  hope to be able to  show th a t  
the females actually have these powers. When, however, i t  is 
said tha t the lower animals have a sense of beauty, i t  m ust 
no t be supposed th a t such sense is comparable w ith th a t  o f  a 
cultivated man, w ith his multiform and complex associated 
ideas. A more ju s t comparison would be between the taste  for 
the beautiful in  animals, and th a t  in  the lowest savages, who 
admire and deck themselves with any brilliant, g littering, or 
curious object.

F rom  our ignorance on several points, the precise m anner in  
which sexual selection acts is somewhat uncertain. Neverthe
less if  those naturalists who already believe in  the m utability 
of species, will read the following chapters, they will, I  think, 
agree with me, th a t sexual selection has played an im portant 
part in  the history of the organic world. I t  is certain th a t  
amongst almost all animals there is a struggle between the males 
for the possession of the  female. This fact is so notorious th a t  
i t  would be superfluous to give instances. Hence the  females 
have the opportunity of selecting one out of several males, on 
the  supposition th a t  their mental capacity suffices for the exer
tion  of a choice. I n  many cases special circumstances tend  to 
make the struggle between the males particularly severe. T hus 
the males of our migratory birds generally arrive a t  the ir  places 
of breeding before the females, so th a t m any males are ready 
to contend for each female. I  am inform ed by Mr. Jen n er 
Weir, th a t the bird-catchers assert th a t  th is is  invariably the  
case w ith the nightingale and blackcap, and w ith respect to  the 
la tte r  he can himself confirm the statement.

Mr. Swaysland of Brighton has been in the  habit, during  
the last forty  years, of catching our m igratory birds on the ir  
first arrival, and he has never known the females of any species 
to  arrive before the ir  males. D uring one spring  be shot th irty -
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,n ine males of Ray’s wagtail (Budytes Rati)  before he saw a 
single female. Mr. Gould has ascertained by th e  dissection of 
those snipes which arrive the  first in  th is  country, th a t  the 
males come before the  females. A nd the like holds good w ith 
m ost of the m igratory birds of the U nited  States. T he  m a
jo rity  of the male salmon in  our rivers, on com ing n p  from  the 
sea, are ready to  breed before the  females. So i t  appears to 
be w ith frogs and  toads. T hroughout the  g reat class o f insects 
the  males almost always are the  first to  emerge from  the pupal 
state, so th a t  they generally abound for a  tim e before any 
females can be seen.2 The cause of th is  difference between 
the  males and females in  th e ir  periods of arrival and  m atu rity  
is sufficiently obvious. Those males which annually first m i
grated  into any country, or which in  the  spring were first 
ready to  breed, or were the  m ost eager, would leave the  largest 
num ber of offspring; and  these would tend to  inherit sim ilar 
instincts and constitutions. I t  m ust be borne in  m ind  th a t  it 
would have been impossible to  change very m aterially  the  time 
of sexual m a tu rity  in  the  females, w ithout a t  the same tim e 
in terfering  w ith  th e  period o f th e  production of th e  young —  a 
period which m u st be determ ined by th e  seasons of the year. On 
th e  whole there can be no  doubt th a t  w ith  almost all animals, in 
which the  sexes are separate, there  is  a constantly recurren t strug
gle between the males fo r  the possession of the females.

O ur difficulty in  regard  to  sexual selection lies in  understand
in g  how i t  is th a t  the  males which conquer other males, o r  those 
which prove the  m ost a ttractive to  the females, leave a  greater 
num ber of offspring to  in h erit th e ir  superiority  th an  th e ir  beaten 
and  less attractive rivals. Unless th is  result does follow, the 
characters which give to  certain  males an  advantage over others, 
could not be perfected and  augm ented th rough  sexual selection. 
W hen the  sexes exist in  exactly equal numbers, the  worst-en
dowed males will (except where polygamy prevails), ultim ately 
find females, and leave as m any offspring, as well fitted fo r their 
general habits of life, as the best-endowed males. F rom  various

2 E ven  w ith  those p la n ts  in which the  sexes a re  separate ,  the  m ale  flowers 
a re  generally  m a tu re  before the  female. A s  first shown by C. K . Sprengel, 
m an y  herm aphrod ite  p la n ts  a re  d icliogam ous; t h a t  is. th e ir  m ale  and 
female o rgans  a re  n o t  ready  a t  the  sam e time, so t h a t  they  can n o t  be self
fertilised. Now in such flowers, the  pollen is in general m a tu re d  before 
th e  s tigm a, though there  a re  exceptional cases in which the  female organs 
a re  beforehand.
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facts and considerations, I  formerly inferred th a t  with most 
animals, in  which secondary sexual characters are well developed,, 
the males considerably exceeded the  females in  n u m b er; b u t this 
is not by any means always true. I f  the  males were to  the 
females as two to one, or as three to  two, or even in  a  some
what lower ratio, the whole affair would be s im ple ; fo r  the  better
armed or more attractive males would leave the largest num ber 
of offspring. B ut after investigating, as fa r  as possible, the n u 
merical proportion of the sexes, I  do n o t believe th a t  any great 
inequality in  number commonly exists. I n  m ost cases sexual 
selection appears to have been effective in  the  following m anner.

Let us take any species, a bird for instance, and  divide the 
females inhabiting a district into two equal bodies, th e  one con
sisting of the more vigorous and better-nourished individuals, 
and the other of the less vigorous and healthy. The form er, there 
can be little  doubt, would be ready to breed in  the  spring  before 
the others; and this is the opinion of Mr. Jen n er W eir, who has 
carefully attended to  the habits of birds during  m any years. 
There can also be no doubt th a t  the most vigorous, best-nourished 
and earliest breeders would on -an average succeed in  rearing  the 
largest number of fine offspring.3 The males, as we have seen, 
are generally ready to breed before the  fem ales; the  strongest, 
and with some species the best arm ed of the  males, drive away 
the weaker; and the  form er would then  un ite  w ith  the  m ore vig
orous and better-nourished females, because they are the  first to 
breed.4 Such vigorous pairs would surely rea r a larger num ber 
of offspring than  the retarded females, which would be compelled 
to unite with the conquered and less powerful males, supposing 
the sexes to be numerically equa l; and th is is all th a t  is  wanted 
to add, in  the course of successive generations, to  the  size, 
strength and courage of the males, or to improve th e ir  weapons.

B ut in  very many cases the males which conquer the ir  rivals,

3 H ere  is excellent evidence on the  cha rac te r  of the  offspring from  a n  ex
perienced ornithologist. M r. J .  A. Allen, in speak ing  ( “  M am m als  an d  
W in te r  B irds  of E . F lo r id a ,” p. 229) of the  la te r  broods, a f t e r  the  acci ' 
dental destruc tion  of the  first, says, th a t  these “ a re  found  to  be sm alle r  
and paler-colored th a n  those hatched ea r l ie r  in the  season. I n  cases 
where several broods a re  reared  each year, as a  genera l  ru le  the  b irds  
of the earl ie r  broods seem in all respects the m ost p e rfec t  an d  vigorous.”

4 H erm ann  Miiller has  come to  th is  sam e conclusion w ith  respect to  those 
female bees which a re  the  first to  emerge from the p u p a  each year. See 
his rem arkable  essay, “ Am vendung den D a rw in ’schen L eh re  h u f  
Bienen.” “ Verh. d. V. J a h r g .” xxix. p. 45.
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do not obtain possession of the females, independently of the 
choice of the latter. The courtship of animals is by no means 
so simple and short an affair as m ight be thought. T he  females 
are most excited by, or prefer pairing  with, the m ore ornamented 
males, or those which are the best songsters, o r  play the  best 
an tic s ; b u t i t  is obviously probable th a t  they would a t the  same 
tim e prefer the  more vigorous and lively males, and  th is has in  
some cases been confirmed by actual observation.5 T hus the m ore 
vigorous females, which are the  first to  breed, will have the  choice 
of m any m ales; and though they may not always select the  
strongest or best armed, they will select those which are vigorous 
and well armed, and in  other respects the most attractive. Both 
sexes, therefore, of such early pairs would as above explained, 
have an advantage over others in  rearing  offspring; and  th is  
apparently has sufficed during  a long course of generations to  add 
not only to  the  strength and fighting powers of the  males, b u t 
likewise to  the ir  various ornaments or other attractions.

I n  the  converse and m uch ra re r  case of the  males selecting p a r
ticu lar  females, i t  is p la in  th a t  those which were the  m ost vigor
ous and had conquered others, would have the  freest choice; and 
i t  is alm ost certa in  th a t  they would select vigorous as well as a t
tractive females. Such pairs would have an advantage in  rearing 
offspring, more especially i f  the male had the power to  defend 
the  female du ring  the  pairing-season as occurs w ith some of the  
higher animals, or aided her in  providing fo r the young. The 
same principles would apply i f  each sex preferred and selected 
certain individuals o f the opposite sex; supposing th a t  they 
selected n o t only the  m ore attractive, bu t likewise the  more vig
orous individuals.

Numerical Proportion of the Two Sexes.—  I  have remarked 
th a t  sexual selection would be a  simple affair i f  the  males were 
considerably more numerous th an  the females. Hence I  was led 
to  investigate, as fa r  as I  could, the proportions between the  two 
sexes of as m any animals as possible; bu t the m aterials are 
scanty. I  will here give only a brief abstract of the results, re
ta in ing  the  details for a supplementary discussion, so as n o t to

0 W ith  respect to  poultry , I  have received inform ation , he rea f te r  to  be 
given, to  th is  effect. Even w i th  birds, such a s  pigeons, which p a ir  for 
life, the  female, a s  I  hear  from M r. .Tenner W eir,  will desert her  m ate  if  
he is in ju red  or grow s weak.
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interfere with the  course of my argum ent. Domesticated ani
mals alone afford the means of ascertaining the  proportional 
numbers a t  b ir th ;  bu t no records have been specially kept for 
th is purpose. By indirect means, however, I  have collected a 
considerable body of statistics, from  which i t  appears th a t  with 
most of our domestic animals the  sexes are nearly  equal a t  birth. 
Thus 25,560 births of race-horses have been recorded during  
twenty-one years, and the  male b irths were to  the  female b irths 
as 99.7 to  100. I n  greyhounds the inequality  is greater th a n  with 
any other anim al, for out of 6878 b irths du ring  twelve years, 
the male births were to  the female as 110.1 to  100. I t  is, how
ever, in  some degree doubtful whether i t  is safe to in fer th a t  the 
proportion would be the same under n a tu ra l conditions as under 
domestication; for slight and unknown differences in  the  con
ditions affect the  proportion of the sexes. T hus w ith m ankind, 
the male births in  E ngland are as 104.5, in  Bussia as 108.9, and 
with the Jews of Livonia as 120, to 100 female births. B u t I 
shall recur to th is curious poin t of the excess of male b irths in  the 
supplement to  th is  chapter. A t the  Cape of Good Hope, however, 
male children of European extraction have been born during 
several years in  the proportion of between 90 and 99 to 100 
female children.

For our present purpose we are concerned w ith the propor
tion of the sexes, not only a t birth , b u t also a t  m aturity , and this 
adds another element of doub t; for i t  is a  well-ascertained fact 
th a t with m an the number of males dying before or during  birth , 
and during the first few years of infancy, is considerably larger 
th an  th a t  of females. So i t  almost certainly is w ith  male lambs, 
and probably with some other animals. T he  males of some 
species kill one another by fighting; or they drive one another 
about until they become greatly emaciated. They m ust also be 
often exposed to  various dangers, whilst wandering about in eager 
search for the females. I n  many kinds of fish the males are 
much smaller th an  the females, and  they are believed often to be 
devoured by the latter, or by other fishes. The females of some 
birds appear to die earlier than  the m ales; they are also liable to 
be destroyed on their nests, or whilst in charge of their young. 
With insects the female larvae are often larger than  those of the 
males, and would consequently be more likely to be devoured. In  
some cases the m ature females are less active and less rap id  in
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the ir  movements than  the males, and could not escape so well 
from  danger. Hence, with animals in  a state of nature, we m ust 
rely on mere estimation, in order to judge of the proportions of 
the sexes a t  m a tu rity ; and th is is but little  trustw orthy, except 
when the  inequality is strongly marked. Nevertheless, as fa r  as 
a judgm ent can be formed, we may conclude from  the  facts given 
in  the  supplement, th a t  the males of some few m am m als, of 
m any birds, of some fish and insects, are considerably m ore 
numerous th a n  the  females.

The proportion between the sexes fluctuates slightly during  
successive yea rs : thus with race-horses, for every 100 m ares born  
the stallions varied from  107.1 in  one year to  92.6 in  another 
year, and  w ith greyhounds from  116.3 to  95.3. B u t had  larger 
numbers been tabulated throughout an  area more extensive th an  
England, these fluctuations would probably have disappeared; 
and such as they are, would hardly suffice to  lead to  effective sex
ual selection in  a  state of nature. Nevertheless, in  the  cases of 
some few wild animals, as shown in  the supplement, the  propor
tions seem to fluctuate either during  different seasons or in  d if
ferent localities in  a  sufficient degree to  lead to  such selection. 
For i t  should be observed th a t  any advantage, gained during  cer
tain  years or in  certain  localities by those males which were able 
to conquer the ir  rivals, or were the m ost attractive to  the  females, 
would probably be transm itted  to the offspring, and would not 
subsequently be eliminated. D uring  the  succeeding seasons, 
when, from  the equality of the sexes, every male was able to  pro
cure a female, the  stronger or more attractive males previously 
produced would still have a t  least as good a chance of leaviug 
offspring as the weaker o r less attractive.

Polygamy .—  The practice of polygamy leads to  the  same re
sults as would follow from  an  actual inequality in  the  num ber 
of the sexes; for i f  each male secures two or more females, m any 
males cannot p a ir ;  and the la tte r  assuredly will be th e  weaker 
or less attractive individuals. M any mammals and some few 
birds are polygamous, b u t w ith animals belonging to  the  lower 
classes 1 have found no evidence of th is habit. T he  intellectual 
powers of such anim als are, perhaps, no t sufficient to lead them  
to collect and guard a harem  of females. T h a t some relation 
exists between polygamy and the development of secondary sex

http://rcin.org.pl



222 T H E  DESCENT O F MAN

ual characters, appears nearly ce rta in ; and  th is  supports the  
view th a t  a  numerical preponderance of males would be em inently 
favorable to  the action of sexual selection. Nevertheless many 
animals, which are strictly monogamous, especially birds, display 
strongly-marked secondary sexual charac ters; w hilst some few 
animals, which are polygamous, do n o t have such characters.

We will first briefly ru n  through the  m am m als, and th en  tu rn  
to  birds. The gorilla seems to be polygamous, and the  male 
differs considerably from  the  fem ale; so i t  is  w ith  some baboons, 
which live in  herds containing twice as m any ad u lt females as 
males. I n  South America the Mycetes caraya presents well- 
m arked sexual differences, in  color, beard, and vocal o rg an s; and 
the  male generally lives with two or three w ives: the  m ale of the 
Cebus capucinus differs somewhat from the female, and  appears 
to  be polygamous. L ittle  is known on th is head w ith  respect to  
m ost other monkeys, but some species are stric tly  monogamous. 
The rum inants are eminently polygamous, and  they present sex
ual differences more frequently than  almost any other group 
of m am m als; th is bolds good, especially in  the ir  weapons, bu t 
also in  other characters. Most deer, cattle, and  sheep are polyga
mous ; as are most antelopes, though some are monogamous. S ir 
Andrew Sm ith, in  speaking of the  antelopes of South Africa, 
says th a t  in  herds of about a dozen there was rarely m ore than  
one m ature male. The Asiatic Anlilope saiga appears to  be the 
m ost inordinate polygamist in the -world; for Pallas states th a t 
the male drives away all rivals, and collects a herd  of about a 
hundred females and kids together; the  female is hornless and 
has softer hair, bu t does not otherwise differ m uch from  the male. 
The wild horse of the Falkland Islands and of the  Western 
States of N. America is polygamous, but, except in  his greater 
size and in  the proportions of his body, differs b u t little  from  the 
mare. The wild boar presents well-marked sexual characters, in 
his great tusks and some other points. I n  Europe and in  Ind ia  
he leads a solitary life, except during the breeding-season; b u t as 
is believed by S ir W. Elliot, who has had m any opportunities in 
Ind ia  of observing this animal, he consorts a t  th is season with 
several females. Whether this holds good in  Europe is doubt
fu l, bu t i t  is supported by some evidence. The adu lt male Ind ian  
elephant, like the boar, passes much of Lis tim e in solitude; but 
as D r. Campbell states, when with others, “ it is rare  to find
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m ore th an  one male with a whole herd of fem ales; ”  the  larger 
males expelling or killing the smaller and weaker ones. The male 
differs from  the female in  his immense tusks, greater size, 
strength, and endurance; so great is the difference in  these re
spects, th a t  the  males when caught are valued a t  one-fifth more 
th a n  the females. The sexes of other pachydermatous animals 
differ very little  or not a t all, and, as fax as known, they are not 
polygamists. N or have I  heard of any species in  the  Orders of 
Cheiroptera, E denta ta , Insectivora and Rodents being polyga
mous, excepting th a t  amongst the Rodents, the  common ra t, ac
cording to  some rat-catchers, lives w ith several females. Never
theless the  two sexes of some sloths (E den ta ta ) differ in  the 
character and color of certain patches of ha ir  on the ir  shoulders. 
A nd m any k inds of bats (Cheiroptera) present well-marked sex
ua l differences, chiefly in  the  males possessing odoriferous glands 
and pouches, and by their being of a  ligh ter color. I n  the great 
order of Rodents, as fa r  as I  can learn, the  sexes rarely differ, 
and  when they do so, i t  is b u t slightly  in  the  t in t  of the fur.

As I  hear from  S ir  Andrew Sm ith , the  lion in  South Africa 
sometimes lives w ith  a  single female, b u t generally w ith more, 
and, in  one case, was found w ith  as m any as five fem ales; so 
th a t  he is polygamous. As fa r  as I  can discover, he is the only 
polygamist am ongst all the  terrestria l Carnivora, and  he alone 
presents well-marked sexual characters. I f ,  however, we tu rn  to 
the m arine Carnivora, as -we shall hereafter see, the  case is wide
ly different; fo r  m any species of seals offer extraordinary sexual 
differences, and  they are em inently polygamous. Thus, accord
ing  to  Peron, the  male sea-elephant of the  Southern Ocean al
ways possesses several females, and  the  sea-lion of Forster is said 
to  be surrounded by from  twenty to  th ir ty  females. I n  the N orth, 
the  m ale sea-bear of Steller is accompanied by even a  greater 
num ber of females. I t  is an in teresting  fact, as D r. Gill remarks, 
th a t  in  the  monogamous species, “  or those living in  small com
m unities, there is little  difference in  size between the males and 
fem ales; in  the  social species, or ra th e r  those of which the  males 
have harems, the  males are vastly la rger th a n  the  females.”

Am ongst birds, m any species, the  sexes of which differ greatly 
from  each other, are certainly monogamous. I n  Great B rita in  we 
see well-marked sexual differences, fo r  instance, in  the wild-duck 
which pairs w ith a single female, the  common blackbird, and the
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bullfinch which is said to pair for life. I  am  inform ed by Mr. 
Wallace th a t  the  like is true  of the  Chatterers or Cotingidae of 
South America, and of m any other birds. I n  several groups I  
have not been able to discover whether the  species are polyga
mous or monogamous. Lesson says th a t  b irds of paradise, so 
remarkable for their sexual differences, are polygamous, but Mr. 
Wallace doubts whether he had sufficient evidence. M r. Salvin 
tells me he has been led to believe th a t  hum m ing-birds are polyga
mous. The male widow-bird, remarkable fo r  h is caudal plumes, 
certainly seems to be a polygamist.6 I  have been assured by Mr. 
Jenner Weir and by others, th a t  i t  is  somewhat common for three 
starlings to frequent the  same n es t; b u t whether th is  is a  case 
of polygamy or polyandry has not been ascertained.

The Gallinacese exhibit almost as strongly m arked sexual d if
ferences as birds of paradise or humming-birds, and m any of the 
species are, as is well known, polygamous; others being strictly 
monogamous. W hat a contrast is presented between the  sexes of 
the polygamous peacock or pheasant, and the  monogamous 
guinea-fowl or p a r tr id g e ! Many sim ilar cases could be given, as 
in  the grouse tribe, in  which the males of the  polygamous caper
cailzie and black-cock differ greatly from the fem ales; whilst the 
sexes of the  monogamous red grouse and p tarm igan  differ very 
little. I n  the  Cursores, except amongst the bustards, few species 
offer strongly-marked sexual differences, and the great bustard 
( Otis tarda) is said to be polygamous. W ith  the  Grallatores, ex
tremely few species differ sexually, bu t the ruff (Machetes pug
nax) affords a  marked exception, and th is species is believed by 
M ontagu to be a polygamist. Hence i t  appears th a t  amongst 
birds there often exists a close relation between polygamy and the 
development of strongly-marked sexual differences. I  asked Mr. 
Bartlett, of the Zoological Gardens, who has had very large ex
perience with birds, whether the male tragopan (one of the  Gal
linaceas) was polygamous, and I  was struck by his answering, 
“  I  do not know, but should th ink  so from  his splendid colors.”

I t  deserves notice th a t  the instinct of pairing w ith a  single 
female is easily lost under domestication. The wild-duck is

8 “ T h e  Ibis,”  vol. iii. p. 133, on the  Progne W idow-bird. See also on 
the Vidua axillaris, ibid. vol. ii. p. 211. On th e  polygamy of th e  C aper
cailzie an d  G re a t  B usta rd ,  see L. Lloyd, “ Game B ird s  of Sweden,” p. 19, 
and 182. M ontagu  and  Selby speak of the B lack  G rouse  a s  polygamous 
and of the  Red Grouse as monogamous.
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strictly' monogamous, the domestic-duck highly polygamous. The 
Rev. W. D. Fox informs me th a t  out of some half-tam ed wild- 
ducks, on a large pond in  his neighborhood, so m any m allards 
were shot by the game-keeper th a t  only one was left fo r  every 
seven or eight females; yet unusually large broods were reared. 
T he  guinea-fowl is strictly monogamous; b u t Mr. Fox finds th a t  
h is birds succeed best when he keeps one cock to two or three 
hens. Canary-birds pa ir  in  a  state of nature, b u t the  breeders in 
E ng land  successfully p u t one male to  four or five females. I  
have noticed these cases, as rendering i t  probable th a t  wild 
monogamous species m ight readily become either tem porarily  or 
perm anently  polygamous.

Too little  is known of the habits of reptiles and  fishes to  en
able us to  speak of their m arriage arrangements. The stickle
back (G asterosteus), however, is said to be a polygam ist; and the 
male during  the breeding season differs conspicuously from  the 
female.

T o  sum  up  on the means through which, as fa r  as we can 
judge, sexual selection has led to  the  development of secondary 
sexual characters. I t  has been shown th a t  the largest num ber 
of vigorous offspring will be reared from  the pairing  of the 
strongest and  best-armed males, victorious in  contests over other 
males, w ith  the  most vigorous and best-nourished females, which 
are the  first to  breed in  the spring. I f  such females select the 
more attractive, and a t the same tim e vigorous males, they will 
rea r a  la rger num ber of offspring th an  the  retarded females, 
which m ust p a ir  w ith the less vigorous and less attractive males. 
So i t  will be if  the  more vigorous males select the  more a ttrac
tive and  a t  the same tim e health}' and vigorous fem ales; and this 
will especially hold good if  the male defends the female, and aids 
in  providing food for the young. The advantage thus gained by 
the  more vigorous pairs in rearing a  larger num ber of offspring 
has apparently  sufficed to render sexual selection efficient. B ut 
a  large num erical preponderance of males over females will 
be still more efficient; whether th e  preponderance is only occa
sional and local, or perm anent; w hether i t  occurs a t  b ir th , or 
afterw ards from  the greater destruction of the  fem ales; or 
whether i t  indirectly follows from  the  practice of polygamy.

The Male generally more modified than the Female.—  
16
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Throughout the  anim al kingdom, when the  sexes differ in  exter
nal appearance, i t  is, w ith rare  exceptions, the male which has 
been the  more modified; for, generally, the fem ale re ta ins a 
closer resemblance to the  young of her own species, and to  other 
adu lt members of the same group. The cause of th is  seems to 
lie in  the males of almost all anim als having stronger passions 
than  the females. Hence i t  is the males th a t  fight together and 
sedulously display the ir  charms before the  fem ales; and the  vic
tors transm it their superiority to  the ir  male offspring. Why 
both sexes do not thus acquire the characters of th e ir  fathers, 
will be considered hereafter. T h a t the  males of all mammals 
eagerly pursue the females is notorious to  every one. So i t  is 
with b irds; b u t many cock birds do not so much pursue the 
hen, as display the ir  plumage, perform  strange antics, and pour 
forth  their song in  her presence. The male in the  few fish ob
served seems much more eager than  the fem ale; and the  same 
is true of alligators, and apparently of Batrachians. T hrough
out the enormous class of insects, as K irby remarks, “  the law is, 
th a t the male shall seek the female.”  Two good authorities, Mr. 
Blackwall and Mr. C. Spence Bate, tell me th a t  the  males of 
spiders and crustaceans are more active and more erratic  in their 
habits than  the females. When the organs of sense or locomo
tion are present in the one sex of insects and crustaceans and 
absent in  the other, or when, as is frequently the case, they are 
more highly developed in  the one than  in  th e  other, i t  is, as fa r 
as I  can discover, almost invariably the m ale which retains such 
organs, or has them most developed; and th is shows th a t  the male 
is the more active member in  the courtship of the sexes.7

The female, on the other hand, w ith the rarest exceptions, 
is less eager th an  the  male. As the  illustrious H u n te r  long ago 
observed, she generally “ requires to  be cou rted ; ”  she is coy, and 
may often be seen endeavoring for a long tim e to  escape from  the 
male. Every observer of the habits of animals will be able to 
call to m ind instances of th is kind. I t  is shown by various facts.

7 One p a ras i t ic  H ym enopterous  insect (W estw ood , “ M odern Class, of 
Insects ,” vol. ii. p. 160) forms a n  exception to  the  rule, a s  th e  male has 
rud im en ta ry  wings, an d  never qu its  the  cell in  which i t  is born, whilst 
the  female h a s  well-developed wings. Audouin believes t h a t  th e  females of 
th is  species a re  im pregnated  by the  males which a re  born  in th e  sam e cells 
with t h e m ; bu t i t  is much more probable t h a t  the  females v isit  o th e r  cells, 
so t h a t  close inter-breeding is thus avoided. W e  shall h e rea f te r  meet 
in various classes, w ith  a few exceptional cases, in  which the  female, in
stead of the  male, is the  seeker and wooer.
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given hereafter, and by the results fairly  attributable to sexual 
selection, th a t the  female, though comparatively passive, general
ly  exerts some choice and accepts one male in  preference to  others. 
Or she may accept, as appearances would sometimes lead us to 
believe, n o t the male which is the most attractive to  her, b u t the 
one which is the least distasteful. The exertion of some choice 
on the  p a r t  of the female seems a law almost as general as the 
eagerness of the  male.

We are naturally  led to  inquire why the male, in  so m any 
and such d istinct classes, has become more eager th an  the  female, 
so th a t  he searches for her, and plays the more active p a r t  in  
courtship. I t  would be no advantage and some loss of power 
if  each sex searched for the o ther; but why should the  male al
most always be the seeker ? The ovules of plants a fte r  fertiliza
tion have to be nourished for a tim e ; hence the pollen is neces
sarily brought to  the female organs —  being placed on the stigma, 
by means of insects or the  wind, or the spontaneous movements 
of the  stam ens; and in  the  Algse, &e., by the locomotive power 
of the  antherozooids. W ith lowly-organized aquatic animals, per
m anently  affixed to the same spot and having their sexes separate, 
the m ale element is invariably brought to  the fem ale; and of this 
we can see the  reason, for even if  the ova were detached before 
fertilization, and did not require subsequent nourishm ent or pro
tection, there would yet be greater difficulty in transporting them 
than  the m ale element, because, being larger than  the latter, they 
are produced in  fa r  sm aller numbers. So th a t many of the lower 
anim als are, in  th is respect, analogous with plants. The males 
of affixed and aquatic anim als having been led to emit the ir  fer
tilizing elem ent in  th is  wa}r, i t  is natu ra l th a t  any of the ir  
descendants, which rose in  the scale and became locomotive, 
should re ta in  the same h a b it;  and they would approach the fe
male as closely as possible, in  order n o t to risk  the loss of the 
fertiliz ing  element in  a  long passage of i t  through the  water. 
W ith some few of the  lower animals, the females alone are fixed, 
and the males of these m ust be the seekers. B u t i t  is difficult to 
understand why the  males o f species, of which the progenitors 
were prim ordially  free, should invariably have acquired the habit 
of approaching the females, instead of being approached by them. 
B u t in all cases, in order th a t  the males should seek efficientlv, it 
would be necessary th a t  they should be endowed with strong
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passions; and the acquirement of such passions would naturally  
follow from  the more eager leaving a larger num ber of offspring 
th a n  the  less eager.

T he  great eagerness of the males has thus indirectly  led to  
the ir  m uch more frequently developing secondary sexual char
acters than  the  females. B u t the  development of such characters 
would be m uch aided, i f  the males were more liable to vary th an  
the females —  as I  concluded they were —  afte r  a  long study 
of domesticated animals. V on N athusius, who has had very wide 
experience, is strongly of the  same opinion. Good evidence also 
in  favor of th is conclusion can be produced by a comparison of 
the  two sexes in  mankind. D uring the Novara Expedition 8 a 
vast num ber of measurements was made of various p a rts  of the  
body in  different races, and the  men were found in  alm ost every 
ease to  present a  greater range of variation th a n  the  wom en; 
but I  shall have to  recur to  th is subject in  a  fu tu re  chapter. Mr. 
J .  Wood, who has carefully attended to  the variation of the 
muscles in  man, pu ts in  italics the  conclusion th a t  “  th e  greatest 
num ber of abnormalities in  each subject is found in  the  males.”  
H e had previously remarked th a t  “  altogether in  102 subjects, the 
varieties of redundancy were found to be half as m any again as in 
females, contrasting widely w ith the greater frequency of de
ficiency in  females before described.”  Professor M acalister like
wise remarks th a t  variations in  the muscles “  are probably more 
common in  males th an  females.”  Certain muscles which are not 
normally present in  m ankind are also more frequently developed* 
in  the male th an  in  the female sex, although exceptions to  this 
rule are said to  occur. Dr. B u rt W ilder has tabulated the cases 
of 152 individuals w ith supernumerary digits, of which 86 were 
males, and 39, o r less than  half, females, the  rem aining 27 being 
of unknown sex. I t  should not, however, be overlooked th a t 
women would more frequently endeavor to conceal a  deformity of 
th is  k ind  than  men. Again, Dr. L. Meyer asserts th a t  the  ears of 
m an are more variable in  form  th an  those of a  woman. Lastly 
the tem perature is more variable in  m an th a n  in  woman.

The cause of the  greater general variability in  the m ale sex, 
th an  in  the female is unknown, except in  so fa r  as secondary 
sexual characters are extraordinarily variable, and are usually

* “ Reise der N ovara  : Anthropolog. T heil ,” ss. 216-269. T h e  results  
were calculated by Dr. W eisbach from  m easurem ents  made by Drs. K. 
Sclierzer and Schwarz.
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confined to  the m ales; and, as we shall presently see, th is fac t is, 
to  a certain  extent, intelligible. Through the action of sexual 
and n a tu ra l selection male animals have been rendered in  very 
m any instances widely different from  their fem ales; bu t inde
pendently of selection the  two sexes, from  differing constitution
ally, tend to  vary in  a  somewhat different m anner. The female 
has to expend much organic m atte r in  the  form ation of her ova, 
whereas the male expends much force in  fierce contests w ith  his 
rivals, in  wandering about in search of the female, in  exerting 
h is voice, pouring ou t odoriferous secretions, &c.: and th is ex
penditure is generally concentrated w ithin a short period. The 
great vigor of the m ale during  the season of love seems often to 
intensify his colors, independently of any m arked difference 
from  the  female.0 In  m ankind, and even as low down in  the 
organic scale as in  the  Lepidoptera, the  tem perature of the  body 
is higher in  the male th an  in  the female, accompanied in  the case 
of m an by a  slower pulse. On the  whole th e  expenditure of m a t
te r  and force by the  two sexes is probably nearly  equal, though 
effected in  very different ways and a t different rates.

F rom  the  causes ju s t specified the  two sexes can hardly  fail to 
differ somewhat in  constitution, a t  least during  the breeding 
season; and, although they m ay be subjected to  exactly the  same 
conditions, they w ill tend to  vary in  a  different m anner. I f  such 
variations are of no service to either sex, they will n o t be accumu
lated and increased by sexual o r n a tu ra l selection. Nevertheless, 
they may become perm anent i f  the  exciting cause acts perma
nen tly ; and in  accordance w ith  a frequent fo rm  of inheritance 
they may be transm itted  to  th a t  sex alone in  which they first ap
peared. I n  th is case the two sexes will come to  present perm a
nent, yet unim portant, differences of character. F o r  instance. 
Mr. A llen shows th a t  with a large num ber of b irds inhabiting  the 
northern  and southern U nited  States, the  specimens from  the 
south are darker-colored th a n  those from  the  n o r th ;  and th is 
seems to  be the direct resu lt of the difference in  tem perature, 
light, &c., between the two regions. Now, in  some few cases, the 
two sexes of the same species appear to  have been differently

9 P ro f .  M antegazza is inclined to  believe ( “ L e t te ra  a  Carlo  D a rw in ,” 
“ A rchiv io  per  TAnthropologia,” 1871, p. 306) th a t  th e  b r igh t  colors, 
common in so m any male an im als , a re  due to  the  presence and  retention 
by them  of th e  sperm atic  fluid; bu t th is  can hard ly  be the  c a se :  for m any 
male birds, for instance young pheasan ts ,  become brigh tly  colored in  the 
a u tu m n  of the ir  first year.
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affected; in the Agelceus pliceniceus the males have had the ir  colors 
greatly intensified in  the so u th ; whereas w ith Cardinalis virgin- 
ianus i t  i s . the females which have been thus affected; w ith 
Quiscalus major the females have been rendered extremely vari
able in  tin t, whilst the males rem ain nearly uniform .

A few exceptional eases occur in  various classes of animals, in  
which the females instead of the males have acquired well p ro 
nounced secondary sexual characters, such as b righ ter colors, 
greater size, strength, or pugnacity. W ith  birds there has some
times been a complete transposition of the  ordinary characters 
proper to each sex ; the females having become the  m ore eager in 
courtship, the males rem aining comparatively passive, b u t  ap
parently selecting the more atti‘active females, as we m ay infer 
from the results. Certain hen birds have thus  been rendered 
more highly colored or otherwise ornamented, as well as more 
powerful and pugnacious th an  the cocks; these characters being 
transm itted to the  female offspring alone.

I t  may be suggested th a t in  some cases a  double process of se
lection has been carried o n ; th a t the males have selected the 
more attractive females, and the la tter the more a ttractive  males. 
This process, however, though i t  m igh t lead to the modification 
of both sexes, would n o t make the one sex different from  the 
other, unless indeed the ir  tastes for the  beautiful d iffered; b u t  
this is a  supposition too improbable to be w orth considering in  the 
case of any animal, excepting man. There are, however, m any 
animals in which the sexes resemble each other, both being fu r 
nished w ith the same ornaments, which analogy would lead us 
to attribute to the agency of sexual selection. I n  such cases i t  
may be suggested with more plausibility, th a t there has been a 
double or m utual process of sexual selection; the  more vigorous 
and precocious females selecting the more attractive and vigorous 
males, the latter rejecting all except the  more attractive females. 
B ut from w hat we know of the habits of animals, th is  view is 
hardly probable, for the  male is generally eager to  pa ir  w ith any 
female. I t  is more probable tha t the ornaments common to both 
sexes were acquired by one sex, generally the male, and then 
transm itted  to the offspring of both sexes. I f ,  indeed, during  
a lengthened period the males of any species were greatly to ex
ceed the females in num ber, and then during  another lengthened 
period, but under different conditions, the reverse were to occur,

•:co
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a  double, but not simultaneous, process of .sexual selection m ight 
easily be carried on, by which the two sexes m ight be rendered 
widely different.

We shall hereafter see th a t  m any anim als exist, of which 
neither sex is brilliantly  colored or provided w ith special orna
ments, and yet the members of both sexes or of one alone have 
probably acquired simple colors, such as white or black, through 
sexual selection. The absence of b righ t t in ts  or other ornaments 
may be the resu lt of variations of the  r ig h t kind never having oc
curred, or of the animals themselves having preferred plain  
black or white. Obscure tin ts  have often been developed through 
natural selection for the sake of protection, and the acquirement 
through sexual selection of conspicuous colors, appears to  have 
been sometimes checked from  the danger thus incurred. B u t in  
other cases the males during  long ages may have struggled to
gether for the possession of the  females, and yet no effect will 
have been produced, unless a  larger num ber of offspring were left 
by the more successful males to in h e rit the ir  superiority, th an  by 
the less successful: and this, a s .previously shown, depends on 
many complex contingencies.

Sexual selection acts in  a  less rigorous m anner th an  natura l 
selection. The la tte r  produces its  effects by the life or death a t 
all ages of the  more or less successful individuals. Death, in 
deed, n o t rarely ensues from  the  conflicts of rival males. B u t 
generally the less successful male merely fails to obtain a fe
male, or obtains a retarded and less vigorous female la ter in  the 
season, or, if  polygamous, obtains fewer females; so th a t  they 
leave fewer, less vigorous, or no offspring. I n  regard to struc
tures acquired through ordinary or natura l selection, there is in 
most cases, as long as the conditions of life remain the  same, a 
lim it to  the am ount of advantageous modification in  relation to 
certain special purposes; but in  regard to structures adapted 
to make one male victorious over another, either in  fighting or 
in  charming the female, there is no definite lim it to  the  amount 
of advantageous modification; so th a t  as long as the proper 
variations arise the work of sexual selection will go on. This 
circumstance may partly  account for the frequent and extraordi
nary  am ount of variability presented by secondary sexual char
acters. Nevertheless, natu ra l selection will determine th a t  such 
characters shall no t be acquired by the  victorious males, if  they
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would be highly injurious, either by expending too m uch  of their 
vital powers, or by exposing them  to any great danger. The 
development, however, of certain structures —  of the  horns, for 
instance, in  certain stags —  has been carried  to  a  wonderful ex
treme ; and in  some cases to an extreme which, as fa r  as the  gen
eral conditions of life  are concerned, m ust be slightly in jurious to 
the  male. F rom  th is  fact we learn  th a t  the  advantages which 
favored males derive from  conquering other males in  battle  or 
courtship, and thus leaving a  numerous progen}', are in  the long 
ru n  greater than  those derived from  ra th er  more perfect adapta
tion  to their conditions of life. We shall fu rth e r  see, and  i t  could 
never have been anticipated, th a t  the power to  charm  th e  female 
has sometimes been more im portant th an  the  power to  conquer 
other males in  battle.

L A W S O F  IN H E R IT A N C E .

In  order to understand how sexual selection has acted on many 
animals of m any classes, and in  the course of ages has produced 
a  conspicuous result, i t  is necessary to  bear in  m ind  the  laws of 
inheritance, as fa r  as they are known. Two d istinct elements 
are included under the term  “  inheritance ”—  the  transmission, 
and the development of characters; bu t as these generally go to
gether, the distinction is often overlooked. We see th is  distinc
tion  in  those characters which are transm itted  th rough  th e  early 
years of life, b u t are developed only a t m atu rity  o r during  old 
age. We see the  same distinction more clearly w ith  secondary 
sexual characters, fo r  these are transm itted  through both sexes, 
though developed in  one alone. T h a t they are present in  both 
sexes, is m anifest when two species, having strongly-marked 
sexual characters, are crossed, for each transm its the  characters 
proper to  its  own male and female sex to the hybrid offspring of 
either sex. The same fact is likewise manifest, when characters 
proper to the  male are occasionally developed in  the  female when 
she grows old or becomes diseased, as, for instance, when the 
common hen assumes the flowing tail-feathers, hackles, comb, 
spurs, voice, and even pugnacity of the cock. Conversely, the 
same th ing  is evident, more or less plainly, w ith castrated males. 
Again, independently of old age or disease, characters are occa
sionally transferred from the male to  the female, as when, in  cer
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ta in  breeds of the  fowl, spurs regularly appear in  the  young 
and healthy females. B u t in  t ru th  they are sim ply developed in  
the fem ale; for in  every breed each detail in  the  struc tu re  of the 
spur is transm itted  th rough  the  female to  her male offspring. 
Many cases will hereafter be given, where the  female exhibits, 
more or less perfectly, characters proper to  the  male, in  whom 
they m ust have been first developed, and then  transferred  to the 
female. The converse case of the  first development of characters 
in  the female and of transference to the male, is less f req u e n t; i t  
will therefore be well to  give one strik ing  instance. W ith  bees 
the pollen-collecting apparatus is used by the female alone fo r 
gathering pollen for the larvas, yet in  m ost of the species i t  is 
partially  developed in  the  males to whom it  is quite useless, and 
i t  is perfectly developed in  the  males of Bombus or the  humble- 
bee. As not a single other Hymenopterous insect, n o t even the 
wasp, which is closely allied to  the  bee, is provided w ith  a pollen- 
collecting apparatus, we have no grounds for supposing th a t 
male bees prim ordially  collected pollen as well as the females; 
although we have some reason to  suspect th a t  male m am m als p r i
mordially suckled the ir  young as well as the  females. Lastly, in 
all cases of reversion, characters are transm itted  through two, 
three, or m any more generations, and are then  developed under 
certain unknown favorable conditions. T his im portan t distinc
tion  between transm ission and development will be best kept in 
m ind by the aid  of the  hypothesis of pangenesis. According to 
this hypothesis, every un it or cell of the body throws off gemmules 
or undeveloped atoms, which are transm itted  to  th e  offspring of 
both sexes, and are m ultiplied by self-division. They m ay re
main undeveloped during  the  early years of life  o r during  
successive generations; and th e ir  development in to  un its  o r cells, 
like those from  which the}7 were derived, depends on the ir  affin
ity  for, and union with other un its  or cells previously developed 
in  the due order of growth.

Inheritance at corresponding Periods of L ife .—  T h is  tendency 
is well established. A new character, appearing in  a young an i
m al, whether i t  lasts throughout life or is only transien t, will, 
in  general, reappear in  the offspring a t  the same age and last for 
the same time. I f ,  on the other hand, a new character appears at 
m aturity , or even during  old age, it tends to  reappear in  the off
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spring a t  the same advanced age. W hen deviations from  th is  rule 
occur, the transm itted characters m uch oftener appear before, 
th an  after the corresponding age. As I  have dwelt on th is  sub
ject sufficiently in  another work, I  will here merely give two or 
three instances, for the sake of recalling the  subject to  the 
reader’s mind. I n  several breeds o f the  Fowl, the  down-covered 
chickens, the young birds in  the ir  first tru e  plumage, and  the 
adults differ greatly from  one another, as well as from  th e ir  com
mon parent-form, the Gallus banhiva; and these characters are 
faithfully  transm itted by each breed to  th e ir  offspring a t  the 
corresponding periods of life. F o r  instance, the chickens of 
spangled Hamburgs, whilst covered w ith  down, have a  few dark 
spots on the head and rum p, b u t are n o t striped longitudinally, 
as in many other breeds; in  their first tru e  plumage, “  they are 
beautifully penciled,”  th a t is, each feather is transversely m arked 
by numerous dark b a rs ; but in  the ir  second plumage the  feathers 
all become spangled or tipped with a  dark round spot.10 Hence 
in  th is breed variations have occurred at, and been transm itted  
to, three distinct periods of life. The Pigeon offers a more re
markable case, because the aboriginal paren t species does not 
undergo any change of plumage w ith advancing age, excepting 
th a t  a t m aturity  the breast becomes more iridescent; yet there 
are breeds which do no t acquire the ir  characteristic colors un til 
they have molted two, three or four tim es; and these modi
fications of plumage are regularly transm itted.

Inheritance at corresponding Seasons of the Year .—  W ith  ani
mals in  a state of nature, innumerable instances occur of char
acters appearing periodically a t different seasons. We see th is in 
the horns of the stag, and in  the fu r  of arctic animals which 
becomes thick and white during the winter. Many birds acquire 
bright colors and other decorations during  the breeding-season 
alone. Pallas states th a t  in Siberia domestic cattle and horses 
become lighter-colored during the w in te r; and I  have myself 
observed, and heard of sim ilar strongly marked changes of color, 
th a t is, from  brownish cream-color or reddish-brown to  a perfect 
white, in several ponies in England. Although I  do no t know 
th a t  this tendency to change the color of the coat during  different

10 These facts  are given on the high a u th o r i ty  of a g re a t  breeder, Mr. 
T eebay ; see Tegetmeier’s “ Poultry  Book,” p. 158.
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seasons is transm itted , yet i t  probably is so, as all shades of 
color are strongly inherited by the horse. N or is th is  form  of 
inheritance, as lim ited by the seasons, more rem arkable th a n  its 
lim itation by age or sex.

Inheritance as Lim ited by Sex .—  The equal transm ission of 
characters to both sexes is the  commonest form  of inheritance, at 
least w ith those animals which do n o t present strongly-marked 
sexual differences, and indeed w ith m any of these. B u t char
acters are somewhat eommonlv transferred  exclusively to  tha t

% /  % /

sex, in  which they first appear. A m ple evidence on th is  head 
has been advanced in  my work on “ V aria tion  under Domestica
tion,”  but a  few instances may here be given. There are breeds 
of the  sheep and goat, in  which the  horns of the male differ 
greatly in  shape from  those of the  fem ale ; and  these differences, 
acquired under domestication, are regularly tran sm itted  to the 
same sex. As a  rule, i t  is the females alone in  cats which are 
tortoise-shell, the  corresponding color in  the  males being rusty- 
red. W ith m ost breeds of the  fowl, the  characters proper to each 
sex are transm itted  to  the same sex alone. So general is th is  form 
of transm ission th a t  i t  is an  anomaly when variations in  certain 
breeds are transm itted  equall}' to both sexes. There are also cer
ta in  sub-breeds of the  fowl in  which the  males can hardly be 
distinguished from  one another, w hilst the  females differ con
siderably in  color. The sexes of the pigeon in  the  parent-species 
do not differ in  any external character; nevertheless, in  certain 
domesticated breeds the male is colored differently from  the 
female. The wattle in  the  E nglish  C arrier pigeon, and the crop 
in  the Pouter, are more highly developed in  the  male th an  in  the 
fem ale; and although these characters have been gained through 
long-continued selection by m an, the sligh t differences between. 
th e  sexes are wholl}r due to  the  fo rm  of inheritance which has pre
vailed ; for they have arisen, n o t from , b u t ra th e r  in  opposition to, 
the  wish of the breeder.

Most of our domestic races have been form ed by the accumula
tion  o f m any slight varia tions; and as some of the successive steps 
have been transm itted  to one sex alone, and some to both sexes, 
we find in  the different breeds of the same species all gradations 
between great sexual dissimilarity and complete sim ilarity . I n 
stances have already been given w ith the breeds of the  fowl and
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pigeon, and under natu re  analogous cases are common. W ith 
animals under domestication, b u t whether in  n a tu re  I  will not 
venture to say, one sex may lose characters proper to  it , and may 
thus come somewhat to  resemble the opposite sex ; fo r  instance, 
the males of some breeds of the  fowl have lost th e ir  masculine 
tail-plumes and hackles. On the  other hand, the  differences 
between the sexes may be increased under domestication, as with 
merino sheep, in  which the  ewes have lost the ir  horns. Again, 
characters proper to  one sex may suddenly appear in  the  other 
sex ; as in  those sub-breeds of the  fowl in  which the  hens acquire 
spurs whilst young; or, as in  certain Polish sub-breeds, in  which 
the females, as there is reason to believe, originally acquired a 
crest, and subsequently transferred i t  to the  males. A ll these 
cases are intelligible on the  hypothesis of pangenesis; for they 
depend on the  gemmules of certain parts, although present in  
both sexes, becoming, through the influence of domestication, 
either dorm ant or developed in  either sex.

There is one difficult question which i t  will be convenient to 
defer to a fu tu re  chap ter; namely, whether a  character a t first 
developed in  both sexes, could through selection be lim ited in  its 
development to  one sex alone. I f ,  for instance, a  breeder ob
served th a t  some of h is pigeons (of which the  characters are 
usually transferred in  an equal degree to both sexes) varied into 
pale blue, could he by long-continued selection m ake a  breed, in  
which the males alone should be of th is t in t ,  whilst the  females 
remained unchanged? I  will here only say, th a t  th is, though 
perhaps no t impossible, would be extremely difficult; for the 
natural result of breeding from  the palt-blue males would be to 
change the whole stock of both sexes to  th is  tin t. I f ,  however, 
variations of the  desired t in t  appeared, which were from  the 
first limited in  the ir  development to  the m ale sex, there would 
not be the least difficulty in  making a breed w ith  th e  two sexes 
of a different color, as indeed has been effected w ith  a  Belgian 
breed, in  which the  males alone are streaked w ith  black. I n  a 
sim ilar manner, i f  any variation appeared in  a female pigeon, 
which was from  the  first sexually lim ited in  its  development to 
the females, i t  would be easy to make a  breed w ith the  females 
alone thus characterized; but if  the  variation was not thus orig
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inally limited, the process would be extremely difficult, perhaps 
impossible.11

On the Relation between the Period of Development of a 
Character and its  Transmission to one Sex or to both Sexes.—  
Why certain characters should be inherited by both sexes, and 
other characters by one sex alone, namely by th a t sex in  which 
the  character first appeared, is in  most cases quite unknown. 
We cannot even conjecture why w ith certain sub-breeds of the 
pigeon, black strise, though transm itted  through the female, 
should be developed in  the male alone, whilst every o ther char
acter is equally transferred  to  both sexes. Why, again, w ith  cats, 
the  tortoise-shell color should, w ith rare  exceptions, be developed 
in  the female alone. The very same character, such as deficient or 
supernum erary digits, color-blindness, &c., may with m ankind 
be inherited by the  males alone of one family, and in  another 
fam ily by the females alone, though in  both cases transm itted  
th rough  the  opposite as well as through the same sex. Although 
we are thus  ignorant, the two following rules seem often to  hold 
good —  th a t  variations which first appear in  either sex a t a  late 
period of life, tend to  be developed in  the  same sex a lone; whilst 
variations which first appear early in life in  either sex tend to be 
developed in  both sexes. I  am, however, fa r  from supposing th a t 
th is is the sole determ ining cause. As I  have not elsewhere dis
cussed th is  subject, and as i t  has an im portant bearing on sexual 
selection, I  m ust here enter into lengthy and somewhat intricate 
details.

I t  is in  itself probable th a t  any character appearing a t  an early 
age would tend  to  be inherited equally by both sexes, for the 
sexes do not differ m uch in  constitution before the power of re
production is gained. On th e  other hand, after this power has 
been gained and the sexes have come to differ in  constitution, 
the  gemmules ( if  I  may again use the language of pangenesis)

11 Since the  pub lica tion  of the  first edition of th is  work, i t  h a s  been 
highly sa t is fac to ry  to  me to  find the  following rem arks  from so ex
perienced a breeder a s  M r. Tegetmeier. A f te r  describing some curious 
cases in  pigeons, of the  transm iss ion  of color by one sex alone, and  the 
fo rm ation  of a sub-breed w ith  th is  cha rac te r ,  he sa y s :  “  I t  is a s ingu la r  
c ircum stance  th a t  M r. D a rw in  should have suggested the  possibility of 
modifying the  sexual colors o f  birds by a  course  of artif icial selection. 
W hen ' he did so, he w as  in  ignorance of these  fac ts  t h a t  I  have r e la te d ; 
b u t  i t  is rem arkab le  how very closely he suggested th e  r igh t method of 
procedure.”
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which are cast off from  each varying p a r t  in  the  one sex would 
be m uch more likely to  possess the  proper affinities for uniting  
with the tissues of the same sex, and  thus  becoming developed, 
than  with those of the opposite sex.

I  was first led to in fer th a t  a relation of th is  k ind  exists, from 
the fact th a t  whenever and in  whatever m anner the  adu lt male 
differs from  the adult female, he differs in  the same m anner from 
the young of both sexes. The generality  of th is  fac t is quite 
remarkable: i t  holds good w ith  almost a ll m am m als, birds, am
phibians, and fishes; also w ith  m any crustaceans, spiders, and 
some few insects, such as certain  orthoptera  and libellu te . I n  all 
these cases the variations, through the  accum ulation of which 
the male acquired his proper masculine characters, m ust have 
occurred a t  a somewhat late period of l i f e ; otherwise the  young 
males would have been sim ilarly characterized; an d  conformably 
with our rule, the variations are transm itted  to  and  developed in 
the adult males alone. When, on the other hand, the  adu lt male 
closely resembles the young of botli sexes (these, w ith  rare  excep
tions, being alike), he generally resembles the  ad u lt  fem ale; 
and in  most of these cases the variations through which the young 
and old acquired their present characters, probably occurred, ac
cording to  our rule, during youth. B u t there is here room for 
doubt, for characters are sometimes transferred  to the  offspring 
at an earlier age than  th a t  a t which they first appeared in  the 
parents, so th a t the parents may have varied when adult, and 
have transferred their characters to the ir  offspring whilst young. 
There are, moreover, many animals, in  which the  two sexes close
ly resemble each other, and yet both differ from  the ir  young; 
and here the characters of the adults m ust have been acquired 
late in l i f e ; nevertheless, these characters, in  apparen t contradic
tion to our rule, are transferred to both sexes. We m ust not, 
however, overlook the possibility or even probability of succes
sive variations of the  same nature occurring, under exposure to 
similar conditions, simultaneously in  both sexes a t a ra ther late 
period of l i f e ; and in  th is case the variations would be transferred 
to the  offspring of both sexes at a corresponding la te  age; and 
there would then be no real contradiction to the rule th a t  varia
tions occurring late in  life are transferred  exclusively to the 
sex in which they first appeared. This la tte r  rule seems to  hold 
true  more generally than the second one, namely, th a t variations
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which occur in  either sex early in  life tend to be transferred to 
both sexes. As i t  was obviously impossible even to estimate in  
how large a  num ber of cases throughout the anim al kingdom 
these two propositions held good, i t  occurred to me to investigate 
some strik ing  or crucial instances, and  to rely on the result.

A n excellent case for investigation is  afforded by the Deer 
family. I n  a ll th e  species, bu t one, the  horns are developed only 
in  the males, though certainly transm itted  through the  females, 
and capable of abnormal development in  them. I n  the reindeer, 
on the  o ther hand , the  female is provided w ith  horns; so th a t 
in  this species, the horns ought, according to  our rule, to appear 
early in  life, long before the two sexes are m ature  and  have come 
to differ m uch in  constitution. I n  all the other species the 
horns ought to  appear later in  life, which would lead to  the ir  de
velopment in  th a t sex alone, in  which they first appeared in  the 
progenitor of the whole Fam ily. Now in  seven species, belong
ing  to d istinct sections of the family and inhabiting different 
regions, in  which the  stags alone bear horns, I  find th a t  the  horns 
first appear a t  periods, varying from  nine months a fte r  b ir th  in  
the roebuck to  ten , twelve or even more m onths in  the stags of the 
six other and la rg e r  species.12 B u t w ith the  reindeer the case is 
widely different; for, as I  hear from  Prof. Nilsson, who kindly 
made special enquiries for m e in  Lapland, the horns appear in  the 
young anim als w ith in  four o r five weeks after b irth , and a t  the  
same tim e in  both sexes. So th a t  here we have a  structure, devel
oped a t  a  m ost unusually early age in  one species of the family, 
and likewise common to  both sexes in  th is one species alone.

I n  several kinds of antelopes, only the  males are provided w ith 
horns, w hilst in  the g reater num ber both sexes bear horns. W ith 
respect to  th e  period of development, Mr. B lyth informs me th a t 
there was a t  one tim e in  the  Zoological Gardens a  young koodoo 
(Ant. strepsiceros) , of which the males alone are horned, and 
also the young o f a  closely-allied species, the  eland (Ant. oreas) ,

13 I  am m uch  obliged to  Mr. Cupples fo r  having  made inquiries  fo r  me in
regard  to  the  Roebuck and  Red D eer of Scotland from Mr. Robertson, the  
experienced head-forester  to  the  M arq u is  of B readalbane. I n  regard  to
Fallow-deer, I  have to  th a n k  M r. E y to n  and  o thers  for inform ation. F o r
the Cervus alces o f  N . America, see “  L and  and  W a te r ,” 1868, pp. 221 
and 254 ; a n d  fo r  the  G. V irg in i  anus  an d  strongyloccros  of the  sam e conti
nent, see J .  D. Caton , in “ O t ta w a  Acad, of N at .  Sc.” 1S68, p. 13. F o r
Cervus E l d i  o f  Pegu, see L ieu t.  B eaven , “ Proc. Zoolog. Soc.”  1867, p. 
762.
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in  which both sexes are horned. Now i t  is in  s tr ic t  conformity 
with our rule, th a t  in  the young male koodoo, although ten 
months old, the horns were rem arkably small, considering the 
size ultim ately attained by th e m ; w hilst in  the  young male eland, 
although only three m onths old, the  hom s were already very 
much larger than  in  the koodoo. I t  is also a noticeable fac t tha t 
in  the prong-hom ed antelope, 13 only a  few of the  females, about 
one in  live, have horns, and these are in  a  rud im en tary  state, 
though sometimes above fou r inches long ; so th a t  as fa r  as con
cerns the possession of horns by the  males alone, th is  species is in  
an interm ediate condition, and the  horns do n o t appear until 
about five or six m onths a fte r  b irth . Therefore in  comparison 
with w hat little  we know of the  development of the horns in  other 
antelopes, and from  w'hat we do know w ith  respect to  the  horns 
of deer, cattle, &c., those of the prog-horned antelope appear at 
an intermediate period of life,—  th a t  is, n o t very early, as in  cat
tle and sheep, no r very late, as in  the  larger deer and  antelopes. 
The horns of sheep, goats, and cattle, which are well developed 
in both sexes, though not quite equal in  size, can be felt, or even 
seen, a t b irth  or soon afterwards. 14 O ur rule, however, seems to 
fail in  some breeds of sheep, for instance merinos, in  which the 
ram s alone are h o rn ed ; for I  cannot find on in q u iry 15 th a t  the 
horns are developed la ter in  life in  th is  breed th a n  in  ordinary 
sheep in  which both sexes are horned. B u t w ith  domesticated 
sheep the presence or absence of horns is n o t a  firmly fixed char
ac ter; for a  certain proportion of the  merino ewes bear small 
horns, and some of the  ram s are hornless; and  in  m ost breeds 
hornless ewes are occasionally produced.

Dr. W. M arshall has lately made a  special study of the pro-

18 A ntilocapra  A m er ican a . I  have to  th a n k  D r .  Canfield for inform ation 
w ith  respect to  the horns of the female.

141 have been assured  t h a t  the  horns of the  sheep in  N o r th  W ales  can 
a lw ays  be felt, and  a re  sometimes even an  inch in  length, a t  b ir th .  Y oua tt  
says ( “ C attle ,” 1834, p. 2 7 7 ) ,  t h a t  the  prominence o f  th e  f ro n ta l  bone in 
c a t t le  penetra tes  the  cu t is  a t  b ir th ,  and  t h a t  the  ho rny  m a t te r  is  soon 
formed over it.

151 am grea tly  indebted to  P ro f .  Victor C a ru s  fo r  having  m ade  inqu ir
ies for me, from  the  h ighest  au thorit ies ,  w ith  respect t o  th e  m erino  sheep 
of Saxony. On th e  G uinea  coast of A fr ica  there is, however, a  breed of 
sheep in which, a s  w ith  merinos, the ram s  alone b ea r  h o rn s ;  and  Mr. 
W inwood Reade inform s me t h a t  in one case observed by him, a  young 
ram, born on Feb. 10th, first showed horns  on M arch  6 th ,  so t h a t  in  th is  
instance, in conform ity  w ith  rule, the  development o f  the  horns  occurred 
a t  a la te r  period of life th a n  in W elsh sheep, in  which both  sexes are 
horned.
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tuberances so common on the heads of birds, and he comes to  the 
following conclusion:—  th a t with those species in  which they are 
confined to  the males, they are developed late in  life ;  whereas 
w ith those species in  which they are common to the two sexes, 
they are developed a t  a  very early period. This is certainly a 
strik ing  confirmation of my two laws of inheritance.

I n  m ost of the  species of the splendid family of the Pheasants, 
the  males differ conspicuously from  the females, and they acquire 
the ir  ornam ents a t  a  rather late period of life. The eared 
pheasant ( Crossoptilon auritum ),  however, offers a  remarkable 
exception, fo r  both sexes possess the  final caudal plumes, the large 
ear-tufts and  the crimson velvet about the head; I  find th a t all 
these characters appear very early in  life in  accordance with 
rule. T he  adu lt m ale can, however, be distinguished from  the 
adu lt fem ale by th e  presence of spurs; and conformably with 
our rule, these do n o t begin to  be developed before the age of six 
months, as I  am  assured by M r. B artle tt, and even at th is age, the 
two sexes can hard ly  be distinguished.16 The male and female 
Peacock differ conspicuously from  each other in  almost every 
p a r t  of th e ir  plumage, except in  the elegant head-crest, which is 
common to  both sexes; and th is  is developed very early in  life, 
long before th e  other ornaments, which are confined to the  male. 
T he  wild-duck offers an  analogous case, for the  beautiful green 
speculum on the  wings is common to  both sexes, though duller 
an d  somewhat smaller in  the female, and i t  is developed early in  
life, w hilst the  curled tail-feathers and other ornaments of the 
m ale are developed la ter.17 Between such extreme cases of close

16 I n  the  common peacock ( Pavo c r is ta tu s ) th e  male alone possesses 
spurs ,  w h ils t  both  sexes o f  the  J a v a  Peacock (P .  m u t ic u s )  offer the  un
usua l  case  o f  being fu rn ished  w i th  spurs .  H ence I  fu lly  expected th a t  in 
the  l a t t e r  species they  would have been developed ea r l ie r  in life th a n  in 
the  common p e aco ck ; h u t  M. H e g t  of A m ste rdam  informs me, t h a t  with 
young  b ird s  of the  previous year ,  o f  both  species, compared on A pril  
23rd, 1869, there  w as  no difference in  th e  development of the spurs .  T he  
sp u rs ,  however, w ere  a s  ye t  represented  merely by slight knobs or eleva
tions. I  p resum e t h a t  I  should  have  been informed if  any  difference in 
th e  r a te  of development had been observed subsequently.

17 I n  some o ther  species of the  D u c k  fam ily  the  speculum differs in a 
g re a te r  degree in  the  tw o  sexes: h u t  I  have n o t  been able to  discover 
w he the r  i ts  fu ll  development occurs  la te r  in life in the  males of such 
species, t h a n  in  the  male of the  common duck, a s  ought to  be the case 
according to  o u r  rule. W ith  the  allied M ergus cuculla tus  we have, how
ever, a  case of th is  kind : the  tw o sexes differ conspicuously in general 
plum age, and  to  a considerable degree in the  speculum, which is p u re  white 
in  the  m ale  an d  gray ish-w hite  in th e  female. N ow the  young males at: 
first en tire ly  resemble the  females, and  have  a  grayish-w hite  speculum,
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sexual resemblance and wide dissimilarity, as those of the Cros- 
soptilon and peacock, many intermediate ones could be given, 
in  which the characters follow our two rules in  the ir  order of 
development.

As most insects emerge from  the pupal state in  a  m ature  con
dition, i t  is doubtful whether the period of development can de
termine the transference of the ir  characters to one or to  both 
sexes. B ut we do not know th a t  the  colored scales, for instance, 
in two species of butterflies, in  one of which the sexes differ in 
color, whilst in  the other they are alike, are developed a t the 
same relative age in  the cocoon. N or do we know whether all 
the scales are simultaneously developed on the  wings of the  same 
species of butterfly, in  which certain colored m arks are confined 
to one sex, whilst others are common to both sexes. A differ
ence of this kind in  the  period of development is not so improb
able as i t  may a t  first appear; for w ith the Orthoptera, which 
assume their adu lt state, no t by a  single metamorphosis, b u t by a 
succession of molts, the  young males of some species a t  first 
resemble the females, and acquire the ir  distinctive masculine 
characters only a t  a la ter molt. S trictly  analogous cases occur 
a t the successive molts of certain male crustaceans.

We have as yet considered the transference of characters, rela
tively to their period of development, only in  species in  a natural 
s ta te ; we will now tu rn  to domesticated anim als, and  first touch 
on monstrosities and diseases. The presence of supernumerary 
digits, and the absence of certain phalanges, m u st be determined 
a t an early embryonic period —  the tendency to  profuse bleeding 
is a t least congenital, as is probably color-blindness —• yet these 
peculiarities, and other sim ilar ones, are often lim ited in  their 
transmission to  one sex; so th a t  the ru le  th a t  characters, devel
oped a t  an early period, tend to  be transm itted  to  both sexes, 
here wholly fails. B u t this rule, as before remarked, does no t 
appear to be nearly so general as the converse one, namely, th a t 
characters which appear late in  life in  one sex are transm itted  
exclusively to the same sex. F rom  the  fac t of the  above abnormal 
peculiarities becoming attached to  one sex, long before the  sexual 
functions are active, we may in fer th a t  there m ust be some dif-

which becomes p u re  w hite  a t  an  ea r l ie r  age t h a n  t h a t  a t  which th e  
a d u l t  m ale acquires his o ther  and  more s trong ly -m arked  sexual differences: 
see A udubon, “ Ornithological B iography ,” vol. iii. pp . 249-250.
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ference between the  sexes a t an extremely early age. W ith  re
spect to sexually-limited diseases, we know too little  of the  period 
a t which they originate, to draw any safe conclusion. Gout, 
however, seems to  fall under our rule, for i t  is generally caused 
by intem perance during  manhood, and is transm itted  from  the 
fa ther to  his sons in  a m uch more marked m anner th a n  to his 
daughters.

I n  the  various domestic breeds of sheep, goats, and cattle, the 
males differ from  the ir  respective females in  the shape o r devel
opment of th e ir  horns, forehead, mane, dewlap, tail, and hum p on 
the  shoulders; and  these peculiarities, in  accordance w ith our 
rule, are n o t fu lly  developed un til a ra ther late period of life.
The sexes of dogs do n o t differ, except th a t  in  certain breeds,
especially in  the  Scotch deer-hound, the male is much larger 
and heavier th a n  th e  fem ale; and, as we shall see in  a  fu ture 
chapter, th e  m ale goes on increasing in  size to an unusually late 
period of life, which, according to  rule, will account for his in 
creased size being transm itted  to  his male offspring alone. On 
the other hand , the tortoise-shell color, which is confined to  fe
male cats, is quite d istinct a t  b irth , and this case violates the
rule. T here  is a  breed of pigeons in  which the males alone are
streaked w ith  black, and the streaks can be detected even in  the 
nestlings; b u t they become more conspicuous a t  each successive 
molt, so th a t  th is  case partly  opposes and partly  supports the 
rule. W ith the English C arrier and Pouter pigeons, the  full 
development of the w attle and  the  crop occurs rather late in  life, 
and conformably w ith the rule, these characters are transm itted 
in  fu ll perfection to  the males alone. The following cases per
haps come w ith in  the  class previously alluded to, in  which both 
sexes have varied in  the same m anner a t a rather late period of 
life, and  have consequently transferred  the ir  new characters to  
both sexes a t  a  corresponding late period; and if  so, these cases 
are not opposed to  our ru le :— there exist sub-breeds of the 
pigeon, described by Neumeister, in  which both sexes change 
the ir  color during  two or three molts (as is likewise the  case 
with the  Almond T um bler), nevertheless, these changes, though 
occurring ra th e r  late in  life, are common to  both sexes. One 
variety of the  Canary-bird, namely the London Prize, offers a 
nearly analogous case.

W ith the breeds of the Fowl the inheritance of various char

http://rcin.org.pl



244 T H E  DESCENT OF MAN

acters by one or both sexes, seems generally determined by the 
period a t which such characters are developed. T hus in  all the 
many breeds in  which the adnlt male differs greatly in  color from 
the female, as well as from the wild parent-species, he differs also 
from the young male, so th a t  the newly-acquired characters must 
have appeared a t a  ra ther late period of life. On the other hand, 
in  most of the breeds in which the two sexes resemble each other, 
the young are colored in  nearly the same m anner as the ir  parents, 
and this renders i t  probable th a t the ir  colors first appeared early 
in  life. We have instances of th is fac t in  all black and white 
breeds, in  which the young and old of both sexes are alike; nor 
can i t  be maintained th a t there is something peculiar in  a  black 
or white plumage, which leads to its  transference to both sexes; 

Tor the males alone of many natura l species are either black or 
j white, the females being differently colored. W ith the so-called 
Cuckoo sub-breeds of the  fowl, in  which the feathers are trans
versely penciled with dark stripes, both sexes and the chickens 
are colored in  nearly the same m anner. The laced plumage of 
the  Sebright bantam is the same in  both sexes, and in  the  young 
chickens the wing-feathers are distinctly, though imperfectly 
laced. Spangled Hamburgs, however, offer a partia l exception; 
for the two sexes, though not quite alike, resemble each other 
more closely than  do the sexes of the aboriginal parent-species; 
yet they acquire the ir  characteristic plumage late in  life, for the 
chickens are distinctly penciled. W ith respect to  other char
acters besides color, in  the wild-parent species and in  most of the 
domestic breeds, the males alone possess a  well-developed com b; 
but in  the young of the Spanish fowl i t  is largely developed a t a 
very early age, and, in  accordance w ith  th is  early development in 
the male, i t  is of unusual size in  the  adu lt female. I n  the Game 
breeds pugnacity is developed a t a  wonderfully early age, of which 
curious proofs could be given; and th is character is transm itted 
to both sexes, so th a t  the hens, from  th e ir  extreme pugnacit}', are 
now generally exhibited in  separate pens. W ith  the Polish breeds 
the bony protuberance of the skull which supports the crest is 
partia lly  developed even before the chickens are hatched, and the 
crest itself soon begins to grow, though a t first feebly; and  in 
tH s  breed the adults of both sexes are characterized by a great 
bony protuberance and an immense crest.

http://rcin.org.pl



SEXUAL SELECTION 245

Finally , from  w hat we have now seen of the  relation which 
exists in  m any na tu ra l species and domesticated races, between 
the period of the  development of the ir  characters and the  m anner 
of the ir  transm ission —  for example, the  strik ing  fact of the 
early grow th o f the  horns in  the  reindeer, in  which both sexes 
bear horns, in  comparison with the ir  much la ter growth in  the 
other species in  which the male alone bears horns —  we may con
clude th a t  one, though not the sole cause of characters being ex
clusively inherited  by one sex, is the ir  development a t  a  late age. 
A nd secondly, th a t  one, though apparently a less efficient cause 
of characters being inherited by both sexes, is the ir  development 
a t  an early age, w hilst the  sexes differ b u t little  in  constitution. 
I t  appears, however, th a t  some difference m ust exist between the 
sexes even during  a very early embryonic period, for characters 
developed a t  th is  age not rarely become attached to  one sex.

Summary and concluding remarks.—  F rom  the  foregoing dis
cussion on the  various laws of inheritance, we learn th a t the 
characters of the  paren ts  often, or even generally, tend  to  become 
developed in  the offspring of the same sex, a t the same age, and 
periodically a t  the  same season of the year, in  which they first 
appeared in  the  parents. B u t these rules, owing to unknown 
causes, are fa r  from  being fixed. Hence during  the modification 
of a  species, the successive changes m ay readily be transm itted  
in  different w ays; some to  one sex, and  some to b o th ; some to the 
offspring a t  one age, and some to  the  offspring a t all ages. N ot 
only are the laws of inheritance extremely complex, b u t so are 
the causes which induce and  govern variability. The variations 
thus induced are preserved and accumulated by sexual selection, 
which is in  itself an  extremely complex affair, depending, as i t  
does, on the  ardor in  love, th e  courage, and the rivalry of the 
males, as well as on the  powers of perception, the taste, and will 
of the female. Sexual selection will also be largely dominated 
by n a tu ra l selection tend ing  towards the  general welfare of the 
species. Hence th e  m anner in  which the individuals of either or 
both sexes have been affected through sexual selection cannot fail 
to  be complex in  the highest degree.

W hen variations occur late in  life in  one sex, and are trans
m itted  to  the  same sex a t  the  same age, the  other sex and the 
young are le f t  unmodified. W hen they occur late in  life, b u t are
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transm itted to both sexes a t  the same age, the  young alone are 
left unmodified. Variations, however, may occur a t any period of 
life in  one sex or in  both, and  be transm itted  to  both sexes at 
all ages, and then all the individuals of the  species are similarly 
modified. In  the following chapters i t  w ill be seen th a t  all these 
cases frequently occur in  nature.

Sexual selection can never act on any anim al before the age 
fo r  reproduction arrives. F rom  the g reat eagerness of the male 
i t  has generally acted on th is sex and n o t on the females. The 
males have thus become provided w ith weapons fo r fighting with 
their rivals, with organs for discovering and securely holding 
the female, and for exciting or charm ing her. W hen the  sexes 
differ in  these respects, i t  is also, as we have seen, an  extremely 
general law th a t  the adu lt male differs m ore o r less from  the 
young m ale; and we may conclude from  th is fac t th a t  the suc
cessive variations, by which the  adu lt m ale became modified, did 
not generally occur m uch before the age for reproduction. When
ever some or many of the variations occurred early in  life, the 
young males would partake more or less of the  characters of 
the adu lt m ales; and differences of th is k ind  between the old 
and young males may be observed in  m any species of animals.

I t  is probable th a t  young m ale anim als have often tended to 
vary in  a  m anner which would no t only have been of no use 
to  them  a t  an early age, bu t would have been actually injurious 
—  as by acquiring b righ t colors, which would render them con
spicuous to the ir  enemies, or by acquiring structures, such a s . 
great horns, which would expend m uch vital force in  the ir  de
velopment. V ariations of this kind' occurring in  the  young 
males would almost certainly be elim inated th rough  natura l se
lection. W ith  the adu lt and experienced males, on the  other 
hand, the advantages derived from the  acquisition of such char
acters, would m ore than  counterbalance some exposure to  danger, 
and some loss of vital force.

As variations which give to the male a  better chance of con
quering other males, or of finding, securing, or charm ing the 
opposite sex, would, if  they happened to  arise in  the  female, 
be of no service to her, they would n o t be preserved in  her 
through sexual selection. We have also good evidence with 
domesticated animals, th a t  variations of all kinds are, i f  not 
carefully selected, soon lost through intercrossing and accidental
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deaths. Consequently in  a state of nature, if  variations of the 
above k ind  chanced to  arise in  the female line, and to be trans
m itted  exclusively in  th is line, they would be extremely liable 
to  be lost. I f ,  however, the  females varied and transm itted  
th e ir  newly acquired characters to the ir  offspring of both sexes, 
the  characters which were advantageous to the  males would be 
preserved by them  through sexual selection, and the two sexes 
would in  consequence be modified in  the same manner, although 
such characters were of no use to the females: bu t I  shall here
afte r  h ave to  recur to  these more intricate contingencies. Lastly, 
the  females may acquire, and apparently have often acquired 
by transference, characters from  the  male sex.

As variations occurring la te  in  life, and transm itted  to one 
sex alone, have incessantly been taken advantage of and accumu
lated th rough  sexual selection in  relation to  the reproduction 
of the species; therefore i t  appears, a t first sight, an unaccount
able fac t th a t  sim ilar variations have not frequently been ac
cum ulated through na tu ra l selection, in  relation to  the ordinary 
habits of life. I f  th is had occurred, the two sexes would often 
have been differently modified, for the sake, for instance, of 
capturing  prey o r of escaping from  danger. Differences of 
th is  k ind  between the  two sexes do occasionally occur, especially 
in  the  lower classes. B u t th is implies th a t  the  two sexes follow 
different habits in  th e ir  struggles for existence, which is a rare 
circumstance w ith the  higher animals. The case, however, is 
widely different w ith  the  reproductive functions, in  which respect 
the sexes necessarily differ. F o r variations in  structure which 
are related to  these functions, have often proved of value to 
one sex, and from  having arisen a t  a late period of life, have 
been transm itted  to  one sex alone; and such variations, thus 
preserved and transm itted , have given rise to  secondary sexual 
characters.

I n  the  following chapters, I  shall trea t of the secondary sexual 
characters in  anim als of all classes, and shall endeavor in 
each case to  apply the  principles explained in  the present chap
ter. T he  lowest classes will detain  us fo r  a very short time, 
b u t the  h igher animals, especially birds, m ust be treated at 
considerable length. I t  should be borne in  m ind th a t for reasons 
already assigned, I  in tend to  give only a few illustrative instances 
of the  innum erable structures by the aid of which the male finds
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the female, or, when found, holds her. On the other hand, all 
structures and instincts by the aid of which the  male conquers 
other males and by which he allures or excites the  female, will 
be fully discussed, as these are in  m any ways the m ost interesting.

Supplement on the proportional numbers of the two sexes in
animals belonging to various classes.

As no one, as fa r  as I  can discover, has paid  attention to 
the relative numbers of the  two sexes throughout the  animal 
kingdom, I  will here give such m aterials as I  have been able 
to collect, although they are extremely imperfect. They consist 
in  only a few instances of actual enum eration, and the  numbers 
are not very large. As the  proportions are known w ith  certainty 
only in  m ankind, I  will first give them  as a standard  of com
parison.

Man.—  I n  E ngland  during  te n  years (from  1857 to  1866) the 
average num ber of children born alive yearly was 707,120, in 
the proportion of 104.5 males to  100 females. B u t in  1857 
the male b irths throughout E ngland  were as 105.2, and in  1865 
as 104.0 to  100. Looking to separate districts, in  Buckingham
shire (where about 5000 children are annually born) the mean 
proportion of m ale to female b irths, during  the  whole period 
of the above ten  years, was as 102.8 to  100; whilst in  N . Wales 
(where the average annual births are 12,873) i t  was as high 
as 106.2 to 100. T ak ing  a  still sm aller d istrict, viz., R utland
shire (where the annual b irths average only 739), in  1864 the 
male b irths were as 114.6, and in  1862 as only 97.0 to 100; 
but even in  th is  sm all d istric t the  average of the  7385 births 
during the whole te n  years, was as 104.5 to  100: th a t  is in  the 
same ratio as throughout England. T he  proportions are some
times slightly disturbed by unknown causes; th u s  P rof. Faye 
states “  th a t in  some districts of Norway there has been during 
a  decennial period a steady deficiency of boys, w hilst in  other 
the opposite condition has existed.”  I n  F rance during  forty- 
four years the  male to  the  female b irths have been as 106.2 to 
100; but during  th is  period i t  has occurred five tim es in  one 
departm ent, and six tim es in  another, th a t  the  female b irth s  have 
exceeded the  males. I n  Russia the  average proportion is as high
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as 108.9, and in  Philadelphia in  the United States as 110.5 to 100. 
T he  average for Europe, deduced by Bickes from  about seventy 
m illion births, is 106 males to 100 females. On the  other hand, 
w ith w hite children bom  a t  the Cape of Good Hope, the propor
tion  of males is so low as to fluctuate during  successive years 
between 90 and 99 males for every 100 females. I t  is a singular 
fac t th a t  w ith Jews the  proportion of male births is decidedly 
larger th an  with C hristians: thus in  Prussia the proportion is as 
.113, in  Breslau as 114, and  in  Livonia as 120 to  100; the 
C hristian  births in  these countries being the same as usual, for 
instance, in  Livonia as 104 to  100.

P rof. Faye • rem arks th a t  “  a still greater preponderance of 
males would be m et with, i f  death struck both sexes in  equal 
proportion in  the womb and during b irth . B u t the fact is, th a t 
fo r  every 100 still-born females, we have in  several countries 
from  134.6 to  144.9 still-born males. D uring the first four 
or five years of life, also, more male children die th an  females, 
for example in  E ngland , during  the first year, 126 boys die for 
every 100 girls —  a  proportion which in  France is still more 
unfavorable.” 18 D r. Stockton-IIough accounts for these facts 
in  p a r t  by the more frequent defective development of males than  
of females. We have before seen th a t  the male sex is more 
variable in  structure  th an  the fem ale; and variations in  im portant 
organs would generally be injurious. B u t the size of the body, 
and  especially of the  head, being greater in  male th an  female 
in fan ts  is  another cause: for the males are thus more liable to 
be in ju red  during  partu rition . Consequently the still-born males 
are m ore num erous; and, as a highly competent judge, Dr. 
Crichton Browne,19 believes, male in fan ts  often suffer in  health 
fo r  some years a fte r  b irth . Owing to th is excess in  the death- 
ra te  of m ale children, both a t b irth  and for some tim e subse
quently, and owing to  the exposure of grown men to various

18D r. S t a r k  rem ark s  ( “ T e n th  A n n u a l  R eports  of B ir th s ,  D eaths ,  &c., 
in S co tland ,” p. xxviii .)  t h a t  “ These  examples m ay suffice to  show  tha t ,  
a t  a lm ost every s tage  of life, the  males in Scotland have a  g rea te r  lia
b ili ty  to  d ea th  and a  h igher  d ea th -ra te  th an  the females. T he  fact, how
ever, of th is  p ecu lia r i ty  being m ost s trong ly  developed a t  th a t  in fan tile  
period of life w hen the  dress, food, and  general t rea tm en t  of botli sexes 
a r e  alike, seems to  prove t h a t  the  higher male death-ra te  is an  impressed, 
n a tu ra l ,  an d  cons t i tu t ion a l  pecu lia r i ty  due to  sex alone.”

10 “  W e s t  R id ing  L u n a t ic  A sy lum  R eports ,” vol. i. 1871, p. 8. S i r  J .  
S im pson h a s  proved t h a t  the  head of the  m ale in fan t  exceeds th a t  of the  
female by 3-Sths o f  a n  inch in circumference, and by 1-Sth in  transverse  
diameter! Q uete le t  h a s  show n th a t  w om an is born sm aller th a n  man.
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dangers, and to  their tendency to emigrate, the  females in  all 
old-settled countries, where statistical records have been kept,20 
are found to preponderate considerably over the males.

I t  seems a t  first sight a mysterious fac t th a t  in  different na
tions, under different conditions and climates, in  Naples, Prussia, 
Westphalia, Holland, France, E ngland and the  U nited  States, 
the excess of male over female b irths is less when they are 
illegitimate th an  when legitimate. T h is  has been explained by 
different writers in  many different ways, as from  the mothers 
being generally young, from  the large proportion of first preg
nancies, etc. B u t we have seen th a t  m ale in fan ts , from  the large 
size of the ir  heads, suffer more th an  female in fan ts  during  partu 
rition ; and as the mothers of illegitim ate children m ust be more 
liable than  other women to  undergo bad labors, from  various 
causes, such as attem pts a t  concealment by tig h t lacing, hard 
work, distress of m ind, etc., th e ir  male in fants would proportion- 
ably suffer. And th is probably is the  m ost efficient of all the 
causes of the proportion of males to  females born alive being less 
amongst illegitimate children th an  amongst the  legitimate. 
W ith most animals the  greater size o f the adu lt male than  of 
the female, is due to  the stronger males having conquered the 
weaker in  the ir  struggles for the possession of the females, and 
no doubt i t  is owing to th is fac t th a t  the two sexes of a t  least 
some animals differ in  size a t birth . T hus we have the curious 
fact th a t we may attribute the more frequent deaths of male 
than female infants, especially am ongst the illegitimate, a t  least 
in  p a r t  to sexual selection.

I t  has often been supposed th a t  the  relative age of the  two 
parents determines the sex of the offspring; and P rof. Leuckart 
has advanced w hat he considers sufficient evidence, w ith respect 
to m an and certain  domesticated anim als, th a t  th is  is  one im
portant though n o t the sole factor in  the result. So again the 
period of im pregnation relatively to  the sta te  of the  female 
has been thought by some to be the  efficient cause; b u t recent 
observations discountenance th is belief. According to  Dr. 
Stockton-Hough, the season of the year, the  poverty o r wealth 
of the parents, residence in the country or in  cities, the  crossing 
of foreign im m igrants, etc., all influence the proportion of the

“ W ith  the  savage Guai 'anys of P a ra g u a y ,  according  to  th e  accura te  
A zara  ( “ Voyages dans 1’AmC-rique m erid .” tom. ii. 1809, p. 60, 1 7 9 ) ,  the 
women are  to  the  men in the proportion  of 14 to  13.
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sexes. W ith m ankind, polygamy has also been supposed to  lead 
to  the b irth  of a greater proportion of female in fan ts ; but Dr. 
J .  Campbell carefully attended to this subject in  the  harems 
of Siam, and concludes th a t  the proportion of male to  female 
births is the same as from  monogamous unions. H ardly  any 
anim al has been rendered so highly polygamous as the English 
race-horse, and we shall immediately see th a t  his male and 
female offspring are almost exactly equal in number. I  will now 
give the facts which I  have collected with respect to  the  pro
portional num bers of the sexes of various anim als; and will 
then briefly discuss how fa r  selection has come into play in 
determ ining the result.

H orses .—  M r. T egetm eier  has  been so kind a s  to  tab u la te  for me from 
the  “  R ac in g  C a len d a r  ”  th e  b ir th s  o f  race-horses during  a  period ot 
tw enty-one  years , viz., f rom  1846 to  1867; 1849 being omitted, a s  no re
tu r n s  w ere  t h a t  y e a r  published. T he  to ta l  b ir ths  were 25,5G0,2X consist
ing o f  12,763 m ales and  12,797 females, o r  in  the proportion  of 99.7 
m ales to  100 females. A s  these num bers  a re  tolerably large, and  a s  
they a r e  d ra w n  from all p a r t s  o f  E ng land , during  several years, we may 
w ith  m uch confidence conclude t h a t  w ith  the  domestic horse, or a t  least 
w i th  the  race-horse, the  tw o sexes a r e  produced in  a lm ost equal nu m 
bers. T h e  f luc tuations  in  th e  proportions  during  successive years  a re  
closely like those w h ic h  occur w i th  m ankind, when a  small an d  thinly- 
popula ted  a re a  is con s ide red ; th u s  in  1S5G the male horses were a s  107.1, 
and in  1867 a s  only  92.6 to  100 females. I n  the  tabula ted  re tu rn s  the 
p roportions va ry  in  cycles, fo r  the  males exceeded the  females during  
six  successive y e a r s ;  and  th e  females exceeded the  males du r in g  two 
periods each o f  fo u r  y e a rs ;  this, however, m ay be accidenta l;  a t  least I  
can  d e tec t  n o th in g  o f  th e  k ind  w ith  m an  in th e  decennial tab le  in  the 
R e g is t r a r ’s R e p o r t  fo r  1866.

D ogs .—  D u r in g  a  period  of tw elve  years, from 1857 to  1868, the 
b i r th s  o f  a  la rge  num ber  o f  greyhounds, th roughout England , were sent 
to  the  “ F i e l d ”  n e w s p a p e r ;  and  I  am  ag a in  indebted to  M r. Tegetmeier 
for ca re fu lly  ta b u la t in g  th e  resu lts .  T h e  recorded b ir th s  were 6878, 
consisting o f  3605 males a n d  3273 females, th a t  is, in the  proportion  of 
110.1 m ales  to  100 females. T h e  g re a te s t  fluctuations occurred in  1864, 
when the  p ro po r t ion  w as  a s  95.3 males, and  in 1867, a s  116.3 males to  
100 females. T h e  above average  p roport ion  of 110.1 to  100 is probably 
nearly  correct in th e  case  o f  the  greyhound, b u t  w hether i t  would hold

21 D u r in g  eleven years  a  record w as  kept of the num ber of m ares  which 
proved b a r re n  or p re m a tu re ly  slipped th e ir  foa ls ;  and  it deserves notice, 
a s  show ing  how  in fe r t i le  these  h igh ly -nurtu red  and ra th e r  closely-inter
bred a n im a ls  have  become, t h a t  no t f a r  from  one-third of the m ares  failed 
to  produce living foals. T h u s  d u r in g  1866, S09 male colts an d  816 
female colts  w ere  born, and  743 m ares  failed to  produce offspring. 
D u r in g  1867, 836  males an d  902 females were Korn, and  794 m ares  failed.
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w ith  o ther  domesticated breeds is in some degree doubtfu l. M r. Cup- 
ples has  inquired from several g re a t  breeders o f  dogs, a n d  finds t h a t  all 
w ithou t  exception believe t h a t  females a re  produced in  excess; b u t  he 
suggests th a t  th is  belief m ay have a r isen  from  females being less valued, 
an d  from the consequent d isappoin tm ent p roducing  a  s t ro n g e r  impres
sion on the  mind.

Sheep .—  T he  sexes of sheep a re  n o t  ascerta ined  by  ag r icu ltu ris ts  
un ti l  several m onths a f te r  b ir th ,  a t  the  period w hen th e  males a re  cas
t ra ted  ; so th a t  the  following re tu rn s  do n o t  give the  p roport ions  a t  birth. 
Moreover, I  find t h a t  several g re a t  breeders in  Scotland, who annually  
raise some thousand  sheep, a re  firmly convinced t h a t  a  la rger  proportion  
of males th a n  of females die du r ing  th e  first y ea r  o r  two. Therefore 
the proportion  o f  males w ould  be som ew hat la rg e r  a t  b i r th  th a n  a t  th e  age 
of castra tion . T h is  is a  rem arkab le  coincidence w ith  w ha t ,  a s  we have 
seen, occurs w ith  m ankind, and  both  cases probably  depend on the  same 
cause. I  have received re tu rn s  from  fo u r  gentlem en in E n g la n d  who have 
bred Lowland sheep, chiefly Leicesters, du r ing  the  la s t  ten to  sixteen 
y e a rs ;  they  a m o u n t  a l toge ther  t o  8965 b ir th s ,  consisting of 4407 males 
and  4558 fem ales ; t h a t  is in the  p roport ion  of 96.7 males to  100 females. 
W i th  respect to  C heviot and  black-faced sheep bred  in  Scotland, I  have 
received re tu rn s  from six breeders, tw o  of them  on a  large  scale, chiefly 
for the years  1867-1869, b u t  some of the  r e tu rn s  ex tend  back to  1862. 
T he  to ta l  num ber  recorded am o u n ts  to  50,685, consis ting  of 25,071 males 
and  25,G14 females, o r  in  the  proportion  of 97.9 males to  100 females. I f  
we tak e  the  E ng lish  an d  Scotch re tu rn s  together, th e  to ta l  num ber 
am oun ts  to  59,650, consisting of 29,478 males a n d  30,172 females, o r  as 
97.7 to  100. So t h a t  w i th  sheep a t  the  age of c a s t ra t io n  the  females 
a r e  certa in ly  in excess of the  males, b u t  p robab ly  th is  would n o t  hold 
good a t  b ir th .22

O f Cattle  I  have  received re tu rn s  from nine gentlem en o f  982 births, 
too few  to  be t r u s t e d ; these consisted o f  477 bull-calves and  505 cow- 
calves, i. e., in th e  p roport ion  of 94.4 males to  100 females. T h e  Rev. 
W . D . F o x  informs me t h a t  in  1867 o u t  of 34  calves b o rn  on a  f a rm  in 
D erbyshire  only one w as  a  bull. M r. H a r r i s o n  W eir  h a s  inquired  from 
several breeders of Pigs,  and  most of them es t im ate  th e  m ale  to  the 
female b ir th s  a s  ab o u t  7 to  6. T h is  same gen tlem an  h a s  bred  R abb its  
for m any years , and  has  noticed t h a t  a  f a r  g re a te r  n u m b e r  of bucks a re  
produced th a n  does. B u t  es tim ations  a re  of l i t t le  value.

O f m am m alia  in  a  s ta te  o f  n a tu r e  I  have been ab le  to  le a rn  very 
little. I n  regard  to  th e  common r a t ,  I  have received conflicting s ta te 
ments. M r. R . E ll io t ,  of Laighwood, inform s me t h a t  a  ra t-ca tcher  
assured  him  th a t  he  had  a lw ays  found the  m ales  in  g r e a t  excess, even 
w ith  the  young in  the  nest. I n  consequence of th is ,  M r. E ll io t  himself 
subsequently examined some hundred  old ones, and  found the  state-

221 am much indebted to  M r. Cupples for having  procured  fo r  me the 
above r e tu rn s  from Scotland, a s  well a s  some of the  following re tu rn s  on 
ca ttle .  Mr. R . Elliot, of Laighwood. first called my a t te n t io n  to  the  pre
m a tu re  deaths of the  males,—  a  s ta te m e n t  subsequently  confirmed by Mr. 
Aitchison an d  others. T o  th is  la t te r  gentleman, and  to  M r. P a y a n ,  I  
owe my thanks  for large re tu rn s  as to  sheep.
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m ent true . M r. F .  E u ck lan d  has  bred a  large num ber o f  w hite  rats, 
an d  he also believes t h a t  the  males greatly  exceed the females. In 
regard  to  Moles, i t  is sa id  t h a t  “ the  males a re  m uch more numerous 
th a n  the  fem ales ” ; and  a s  the  catching of these an im als  is  a  special 
occupation, the  s ta tem en t  m ay perhaps be trus ted . S i r  A. Smith, in 
describing a n  an te lope  of S. A fr ica  (K ohus  d l ip s ip r y m n u s ) , remarks, 
t h a t  in the  herds of th is  an d  o ther species, th e  males a re  few  in nu m 
ber com pared w i th  the  fem ales: the  natives believe th a t  th ey  a re  born 
in  th is  p ro p o r t io n ;  o thers  believe th a t  the  younger males a r e  expelled 
from the  herds, an d  S i r  A. S m ith  says, th a t  though he has  himself never 
seen herds  consis ting  of young males alone, o thers  affirm t h a t  th is  does 
occur. I t  a p p e a rs  p robable  t h a t  the  young w hen expelled from the  
herd, would o f ten  fa ll  a  p rey  to  the  m any beasts  of prey  of th e  country.

B IR D S .

W ith  respect to  th e  F o w l , I  have received only one account, namely, 
t h a t  o u t  of 1001 chickens of a  highly-bred stock of Cochins, reared 
d u r in g  eight y e a rs  by M r. S tre tch ,  487 proved males and  514 females; 
i. e. a s  94.7 to  100. I n  rega rd  to  domestic pigeons there  is good evi
dence e ither  t h a t  t h e  males a re  produced in  excess, o r  t h a t  they  live 
lo n g e r ; fo r  these  b irds  inva r iab ly  pair ,  and  single males, a s  M r. Teget- 
meier inform s me, can  a lw ays  be purchased  cheaper th a n  females. 
U sua lly  th e  tw o  b irds  reared  from  the  two eggs laid in the  same nest  
a re  a  male a n d  a  f e m a le ; b u t  M r. H a r r iso n  W eir,  who h a s  been so large 
a  breeder, say s  t h a t  he h a s  o f ten  bred two cocks from  the  same nest, 
and  seldom tw o  h e n s ; moreover, the  hen  is generally th e  weaker of the 
two, and  more liable to  perish.

W ith  respect to  birds in  a  s ta te  of na tu re ,  Mr. Gould and others 
a r e  convinced t h a t  the  males a re  generally  th e  more n u m e ro u s ; and  as 
the  young males of m an y  species resemble the  females, th e  la t te r  would 
n a tu ra l ly  a p p e a r  to  be th e  more num erous. L arge  num bers  of pheas
a n ts  a re  rea red  by  M r. B a k e r  of Leadenball from eggs laid by wild 
birds, and  he inform s M r. J e n n e r  W e ir  t h a t  fo u r  or five m ales to one 
female a re  genera lly  produced. A n  experienced observer rem arks , th a t  
in  S can d inav ia  the  broods of the  capercailzie  and black-cock contain  
m ore  m ales  th a n  fem ales; an d  t h a t  w ith  the  D al-r ipa  ( a  kind of p ta r 
m igan)  more m ales  th a n  females a t ten d  the  leks  o r  places o f  cou r tsh ip ;  
bu t th is  l a t t e r  c ircum stance  is accounted fo r  by some observers by a 
g re a te r  n u m b e r  of hen b irds  being killed by vermin. F ro m  various 
fac ts  given by  W h i te  o f  Selborne, i t  seems clear th a t  the  males of the 
p a r t r id g e  m u s t  be in  considerable excess in  the  south  of E n g la n d ;  and 
I  have been a ssu red  t h a t  th is  is  th e  case  in  Scotland. M r. W e ir  on in
qu ir ing  from the  dealers, who receive a t  ce r ta in  seasons large num bers  
of ruffs ( M achetes  p u g n a x ) ,  w as  told t h a t  the  males a re  much th e  more 
numerous. T h is  sam e  n a tu r a l i s t  h a s  also inquired fo r  me from  the 
b irdcatchers , who a n n u a l ly  ca tch  an  aston ish ing  num ber  of various 
small species alive fo r  th e  London m arket,  and  he was unhesita t ing ly  an
swered by an  old an d  t ru s tw o r th y  m an, t h a t  w i th  the chaffinch the males
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are  in  large excess: he thought as high a s  2 males to  1 female, or a t  
least a s  high a s  5 to  'S.2* T h e  males of the  blackbird, he likewise main
tained, were by f a r  the  more num erous, w he the r  cau g h t  by t ra p s  o r  by 
ne tt ing  a t  night. These s ta tem en ts  m ay ap p a ren tly  be tru s ted ,  because 
th is  same man sa id  th a t  the sexes a re  ab o u t  equal w ith  the  la rk , the  twite 
(L inaria  m on ta na ) , and  goldfinch. O n  the  o the r  hand , he is certain  
th a t  w ith  the common linnet, the  females p repondera te  g reatly ,  bu t un
equally during different y e a rs ;  du r ing  some years  he h a s  found the 
females to the males a s  four to  one. I t  should, however, be borne in 
mind, th a t  the chief season fo r  ca tch ing  b irds  does n o t  begin till  Septem 
ber, so th a t  with some species p a r t i a l  m ig ra t io ns  m ay have begun, and the 
flocks a t  th is  period often consist of hens alone. M r. S a lv in  paid p a r 
ticu lar  a t ten tion  to  the  sexes of the  hum m ing-birds in C e n tra l  America, 
and is convinced t h a t  w ith  m ost o f  th e  species the  males a re  in  excess; 
thus one y ea r  he procured  204 specimens belonging to  te n  species, and  
these consisted of 166 males and  of only  38  females. W i th  tw o other 
species the females were in  excess: b u t  the  p roport ions  a p p a re n t ly  vary 
e ither  during different seasons o r  in  different localit ies ; fo r  on one occa
sion the males of C am pyloptcrus hem ileucurus  were t o  th e  females as 5 
to  2, and  on an o th e r  occasion in  exactly  the  reversed ra t io .  A s  bear
ing on th is  l a t te r  point, I  m ay  add , t h a t  M r: P o w y s  found  in  C orfu  and 
E p iru s  the sexes o f  the  chaffinch keeping a p a r t ,  an d  “ th e  females by 
f a r  the  most n u m e ro u s ” ; whilst in P a le s t in e  M r. T r i s t r a m  found “ the 
male flocks a p p e a r in g  g rea t ly  to  exceed the  female in  n um b er .”  So 
again  w ith  the  Quiscalus m ajor , M r. G. T a y lo r  says, t h a t  in  F lorida 
there  were “ very few females in  proportion  to  the  m ales ,” w h ils t  in 
H onduras  the  proportion  w as  the  o ther  way, the species th e re  having 
the  cha rac te r  of a  polygamist.

F I S H .

W ith  F ish  the  proportional num bers  of th e  sexes can  be ascertained 
only by ca tch ing  them in the  a d u l t  o r  nearly  a d u l t  s t a t e ;  an d  there  are 
many difficulties in  a r r iv in g  a t  any  j u s t  conclusion.24 In fe r t i le  females 
might readily  be m is taken  for males, a s  D r .  G u n th e r  h a s  rem arked to 
me in  regard  to  t rou t .  W ith  some species the  males a re  believed to  die 
soon a f te r  ferti l iz ing the  ova. W ith  m any  species the males a re  of 
much sm aller size th a n  the  females, so th a t  a  la rge  n u m b e r  of males 
would escape from the  same ne t  by which the  females w ere  caught. M. 
Carbonnier, who h a s  especially a t tended  to  the  n a tu r a l  h is tory  of the 
pike ( E s o x  lu c iu s ) ,  s ta te s  th a t  m any  males, owing to  th e ir  small size, 
a re  devoured by the  la rger  fem ales ;  and  he believes t h a t  the males of 
a lm ost a ll  fish a re  exposed from  th is  same cause to g re a te r  danger  th a n

23 Mr. .Tenner W e ir  received s im ila r  inform ation , on m ak ing  inquiries 
during  the following year. To show  the  num ber  of living chaffinches 
caught, I  may m ention th a t  in 1869 there  was a m a tch  between two ex
perts, and  one m an caugh t in a  day  62, an d  an o th e r  40, male chaffinches. 
T he  g rea tes t  num ber ever caugh t by one m an  in a single day was 70.

24 L euckar t  quotes Bloch ( W agner,  *k I lnn dw orte rbuch  der  Phys.,”  B. 
iv. s. 7 7 5 ) ,  th a t  w ith  fish there a re  twice a s  m any  males a s  females.
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th© females. Nevertheless, in the few cases in which the proportional 
num bers  have been ac tually  observed, the males appear to be largely in 
excess. T h u s  M r. R . B u is t ,  the superin tendent o f '  the Stormontfield 
experiments, says th a t  in 1865, ou t of 70 salmon first landed for the 
purpose  of ob ta in ing  the  ova, upwards of 60 were males. In  1867 he 
aga in  “  calls  a t ten t io n  to  the vast disproportion of the males to the 
females. W e  had  a t  the  outse t a t  least ten males to  one female.” A f te r 
w ards  females sufficient for obtaining ova were procured. H e  adds, 
“  from the  g r e a t  p roportion  of the males, they a re  constantly  fighting 
an d  tea r in g  each o ther  on the  spawning-beds.” T h is  disproportion, no 
doubt, c an  be accounted for in  pa r t ,  bu t  w hether wholly is doubtful, 
by the  males ascending the rivers be fo re 'th e  females. M r. F .  Buckland
rem arks  in  regard  to t ro u t ,  th a t  “ i t  is a  curious fac t  th a t  the males
p repondera te  very largely in number over the females. I t  invariably
happens t h a t  when the  first rush  of fish is fnade to the net, there  will
be a t  leas t  seven o r  eight males to one female found captive. I  cannot 
qu ite  accoun t fo r  th i s ;  e ither  the males a re  more numerous th an  the 
females, o r  th e  la t te r  seek safe ty  by concealment ra th e r  th a n  flight.”  H e  
then  adds, t h a t  by carefu lly  searching the banks sufficient females for 
obta in ing  ova can  be found. M r. H . Lee informs me th a t  ou t of 212 
t ro u t  taken  fo r  th is  purpose in  Lord  P o r tsm ou th ’s  park , 150 were males 
and 62 females.

T h e  males o f  the  Cyprinidce likewise seem to be in excess ; bu t sev
e ra l  members o f  th is  F am ily ,  viz., the  crap, tench, bream and minnow, 
ap p e a r  reg u la r ly  to  follow the practice, ra re  in the an im al kingdom, of 
p o ly an d ry ;  fo r  the  female w hils t  spawning is a lw ays a ttended by two 
males, one on each side, and in the case of the bream by three  or four 
males. T h is  fa c t  is so well known, th a t  i t  is always recommended to 
stock a  pond w ith  two m ale tenches to  one female, or a t  least w ith  three 
males to  two females. W ith  the  minnow, an  excellent observer states, 
t h a t  on the  spawning-beds the  males a re  ten times a s  num erous as the  
fem ales ;  w hen a  female comes am ongst the  males, “ she is immediately 
pressed closely by a  male on each side; and  when they have been in 
t h a t  s i tu a t io n  fo r  a  time, a r e  superseded by o ther tw o males.”

IN S E C T S .

In  th is  g r e a t  Class, the  L epidoptera  almost alone afford m eans for 
ju d g in g  of the  p roportiona l num bers  of the  sexes; for they have been 
collected w i th  special c a re  by m any  good observers, and have been 
largely bred from the  egg o r  ca te rp i l la r  state . I  had hoped th a t  some 
breeders o f  silk-moths m ig h t  have kept an  exact record, b u t  a f te r  
w ri t ing  to  F ra n c e  and  I ta ly ,  and  consulting  various treatises , I  cannot 
find t h a t  th is  has  ever been done. T h e  general opinion ap p ea rs  to  be 
t h a t  th e  sexes a re  n ea r ly  equal, b u t  in  I ta ly ,  a s  I  hear from Professor 
C anes tr in i ,  m an y  breeders a re  convinced th a t  the females a re  produced 
in excess. T h is  same n a tu ra l i s t ,  however, inform s me, t h a t  in the two 
yearly  broods of the  A i la n th u s  silk-moth ( B o m b y x  cyn tl i ia ) ,  th e  males 
g rea t ly  p rep on dera te  in the first, w hils t  in  the second the two sexes a re  
nearly  equal, o r  the  females ra th e r  in  excess.
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In  regard to  Butterflies  in  a  s ta te  of n a tu re ,  several observers have 
been much s truck  by the  ap p a ren tly  enormous preponderance  of the 
males.25 T h u s  M r. B ates , in speaking of several species, ab o u t  a hun
dred in number, w hich  inhabit the U pper Amazons, says  t h a t  the  males 
a re  much more num erous th a n  the  females, even in  the  proportion  of 
a  hundred to  one. In  N o r th  America, E d w ard s ,  who h ad  g re a t  experi
ence, estimates in  th e  genus Pap il io  the  males- to  the  females a s  four 
to  one; and  M r. W alsh ,  who informs me of th is  s ta tem en t,  says tha t  
with P. tu rn us  th is  is certa in ly  the  case. I n  S o u th  A fr ica ,  M r. R . T r i 
men found the  males in  excess in 19 sp ec ies ; an d  in  one of these, 
which sw arm s in open places, he es tim ated  the  num ber  of males a s  fifty 
to  one female. W ith  ano ther  species, in which the  m ales a re  numerous 
in certa in  localities, he collected only five females d u r in g  seven years. 
In  the  island of Bourbon, M. M a i l la rd  s ta te s  th a t  the  males of one 
species of Pap il io  a re  tw en ty  tim es a s  num erous a s  the  females. Mr. 
Trim en informs me th a t  a s  f a r  a s  lie h a s  himself seen, o r  heard  from 
others, i t  is ra re  fo r  the  females of an y  bu tterfly  to  exceed the males in 
n u m b er ;  b u t  th ree  S o u th  A fr ican  species p e rh ap s  offer an  exception. 
M r. W allace  s ta te s  t h a t  the females of O rnithoptera  crccsus, in the 
M alay archipelago, a r e  more common and  more easily  cau g h t  th a n  the 
m ales ;  bu t th is  is a  r a r e  butterfly . I  m ay here add, t h a t  in  H ypery th ra ,  
a  genus of moths, Guen£e says, th a t  from fo u r  to  five females a re  sent 
in  collections from In d ia  fo r  one male.

W hen  th is  subject o f  the p roportiona l num bers  of the  sexes of insects 
w as  brought before the  Entomological Society, i t  was generally  admitted 
t h a t  the  males o f  m ost Lep idop tera , in the  a d u l t  o r  imago s ta te ,  are 
caugh t in g rea te r  num bers  than  th e  fem ales: b u t  th is  fa c t  was a t t r ib u ted  
by various observers to  the  more re t i r in g  hab its  of the  females, an d  to  
the males emerging ea r l ie r  f rom  the  cocoon. T h is  la t te r  c ircum stance  is 
well known to occur w ith  m ost Lep idoptera , a s  well a s  w ith  o the r  in
sects. So  th a t ,  a s  M. P e rso n n a t  rem arks , the  males of the  domesticated 
B o m b y x  Y a m a m a i  a re  useless a t  the  beginning of the  season, and  the 
females a t  the  end, from the  w a n t  o f  mates. I  cannot,  however, per
suade myself t h a t  these causes suffice to  exp la in  the  g re a t  excess of 
males, in  the above cases of ce r ta in  butterflies  which a re  extremely com
mon in th e ir  na tive  countries .  Mr. S ta in to n ,  who h a s  p a id  very close 
a t ten t io n  du r ing  m any  years  to  th e  sm alle r  moths, inform s me tha t  
when he collected them  in the  imago s ta te ,  he th o u g h t  t h a t  the  males 
were ten  times a s  n u m ero u s  a s  th e  females, b u t  t h a t  s ince  he h a s  reared 
them on a  large scale from the  ca te rp i l le r  s ta te ,  he is convinced th a t  
th e  females a re  th e  m ore  numerous. Several entomologists concur in 
th is  view. M r. Doubleday, however, and  some others, tak e  an  opposite 
view, and a re  convinced t h a t  they  have reared  from the  eggs an d  c a te r 
p illars  a la rger  p roportion  of males th a n  of females.

Besides th e  more ac t ive  h ab i ts  of the  males, th e ir  ea r l ie r  emergence 
from th e  cocoon, and in some cases th e ir  frequen ting  more open sta tions,

25 L eu ck a r t  quotes Meinecke (W ag n e r ,  “ H an d w o r te rb u ch  der  P hys .”
B. iv. s. 775) t h a t  the  males of Butterflies  a re  three or four tim es as 
num erous a s  the  fem alpc
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o the r  causes m ay be assigned fo r  an  ap p a re n t  o r  real difference in the 
proportional num bers  o f  the  sexes of Lepidoptera, w hen cap tu red  in 
the imago s ta te ,  an d  when reared from the  egg o r  ca te rp i l la r  state . I  
hear from  Professor  C anestrin i,  th a t  i t  is believed by m any  breeders in 
I ta ly ,  t h a t  the female ca te rp i l la r  of the  silk-moth suffers more from the 
recent disease th a n  th e  m a le ; and  Dr. S taudinger informs me t h a t  in 
rea r in g  L ep idop te ra  m ore  females die in the  cocoon th an  males. W ith  
m any species the  female ca te rp il la r  is larger th a n  the  male, and a  col
lector would n a tu r a l l y  choose the  finest specimens, and  th u s  uninten- 

• tionally  collect a  la rg e r  num ber of females. Three  collectors have told 
me th a t  th is  w a s  th e i r  p rac t ice ;  b u t  Dr. W allace  is su re  t h a t  most col- 

' lectors tak e  a ll  t h e  specimens which they can  find of the  r a re r  kinds, 
which a lone a re  w o r th  the  trouble of rearing. B irds  when surrounded 
by ca te rp i l la rs  would probably  devour the la rges t ;  and  Professor C anes
t r in i  inform s me t h a t  in  I ta ly  some breeders believe, though on insuffi
cient evidence, t h a t  in  the  first broods of the  A ilan thus  silkmoth, the  
wasps destroy a  la rg e r  num ber  of th e  female th a n  of the male caterpillars. 
Dr. W allace  f u r th e r  rem ark s  t h a t  female caterp illars , from being larger  
th an  the  males, requ ire  more tim e for th e ir  development, an d  consume 
more food and  m o is tu r e : an d  th u s  they  would be exposed during  a  longer 
t im e to  danger  from  ichneumons, birds, &c., and  in  times of scarcity  
would perish  in  g re a te r  numbers. H ence i t  appears  qu ite  possible th a t  
in a  s ta te  of n a tu re ,  few er female Lepidoptera  m ay reach m a tu r i ty  than  
m ales ;  a n d  fo r  o u r  special object we a re  concerned w ith  th e ir  relative 
num bers  a t  m a tu r i ty ,  when the sexes a re  ready to  p ropaga te  th e ir  kind.

T h e  m an n e r  in  w hich  the  males of ce r ta in  moths congregate in  ex
tra o rd in a ry  n um bers  rou nd  a  single female, ap p a ren t ly  indicates a  g rea t  
excess o f  males, though  th is  fa c t  m ay p e rh ap s  be accounted fo r  by the 
earl ie r  emergence o f  the  males from  the ir  cocoons. M r. S ta in to n  in
forms me t h a t  from  twelve to  tw en ty  males, m ay often be seen congre
gated  round  a  fem ale  Elachista  rufocinerea. I t  is well known th a t  if  a  
virgin Lasiocam pa quercus o r  Saturnia carpini be exposed in  a  cage, 
vas t  num bers  o f  males collect round  her, and  if  confined in  a  room 
will even come dow n th e  chimney to  her. M r. Doubleday believes t h a t  
he has  seen from  fifty to  a  hundred  males of both  these species a t t rac te d  
in the course o f  a  s ing le  day by  a  fem ale in  confinement. I n  the  Is le  of 
W igh t M r. T r im e n  exposed a  box in  which a  female of the  Lasiocampa 
had been confined on th e  previous day, an d  five males soon endeavored 
to  gain  adm ittance .  I n  A u s tra l ia ,  M. Y erreaux , having placed the  female 
of a  small B om byx in a  box in bis pocket, was followed by a  crowd of 
males, so t h a t  a b o u t  200 entered  th e  house w ith  him.

M r. D oubleday has  called my a t te n t io n  to  M. S ta u d in g e r s  l is t  of 
L epidoptera , w hich  gives the  prices o f  th e  males and  females of 300 spe
cies o r  w ell-m arked varie ties  of butterflies (R h o p a lo c e ra ) . T he  prices 
for both sexes o f  the  ve ry  common species a re  of course th e  sam e;  bu t 
in 114 of the  r a r e r  species they  differ;  the  males being in  all cases, ex
cepting one, th e  cheaper. On a n  average  o f  th e  prices of the  113 species, 
the price o f  the  m ale  to  t h a t  of the  female is as 100 to  149 ;  an d  th is  
a p p a re n t ly  ind ica tes  t h a t  inversely the  m ales  exceed the females in the
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same proportion. A b o u t  2000 species o r  varieties of m oths  (H eterocera)  
a re  catalogued, those w i th  wingless females being here  excluded on ac
count of th e  difference in  hab its  between th e  tw o  s e x e s : of these 2000 
species, 141 differ in  p rice  according to  sex, th e  m ales  of 130 being 
cheaper, an d  those of only 11 being d ea re r  th a n  th e  females. The 
average price of the  males of the  130 species, to  t h a t  of the  females, is 
a s  100 to  143. W ith  respect to  the  butterflies  in  th i s  priced list, Mr. 
Doubleday th inks (a n d  n o  m an  in  E ng land  h a s  h ad  more experience) 
t h a t  there is no th ing  in  the  habits  of the  species which can  account for 
the difference in  the  prices  of the  tw o  sexes, and  t h a t  i t  c an  be  accounted 
for only by a n  excess in  the  num ber  of the  males. B u t  I  am  bound to 
add t h a t  D r .  S tau d in g e r  informs me, t h a t  he  is  h im self  of a  different 
opinion. H e  th inks t h a t  the  less active  h a b i ts  o f  th e  females and  the 
earlier emergence of th e  males will accoun t fo r  his collectors securing a  
larger num ber of males th a n  of females, and  consequently  fo r  th e  lower 
prices of the  former. W ith  respect to  specimens reared  from the  ca te r 
p illar-sta te , Dr. S tau d in g e r  believes, a s  previously  s ta ted ,  t h a t  a  g rea te r  
num ber  of females th a n  of males die w h ils t  confined in  the  cocoons. 
H e  adds t h a t  w ith  ce r ta in  species one sex seems to  p repondera te  over 
the  o the r  du r ing  ce r ta in  years.

O f  direct observations on th e  sexes o f  Lep idoptera , reared  e ither  from 
eggs o r  ca terp il la rs ,  I  have  received only th e  few  following c a s e s :—

Males. Females.

T h e  Rev. J .  H ellins26 of E x e te r  reared, du r ing  1868,) 
imagos of 73 species, w hich  consisted o f ................. J 153 137

M r. A lb e r t  Jo n es  of E l th a m  reared, du r ing  1868,) 
imagos of 9  species, which consisted o f ................. \ 159 126

D u rin g  1869 he  rea red  imagos from 4  species, con-) 
s isting o f ................................................................................ ) 114 112

Mr. B uckler of E m sw o rth ,  H a n ts ,  du r ing  1869,) 
reared  imagos f ro m  74  species, consisting o f . . . .  ( 180 169

D r. W allace  of Colchester reared  ffom one brood 
of Bombyx c y n th ia ........................................................... 52 48

Dr. W allace  raised, f rom  cocoons of Bom byx P ern y i  
sen t from China, d u r in g  1869 ...................................... ] 224 123

Dr. W allace  raised, du r in g  1868 and  1869, from ) 
two lots of cocoons of Bom byx y am a -m a i .............. ( 52 46

T o t a l .................................................................................. 934 761

So t h a t  in  these e igh t lo ts  of cocoons and  eggs, males were produced 
in  excess. T a k e n  toge ther the  proportion  of males is a s  122.7 to  100 
females. B u t  th e  num bers  a re  hard ly  la rge  enough to  be t ru s tw o r th y .

20 T h is  n a tu ra l i s t  has  been so kind a s  to  send me some resu lts  from 
form er years, in w hich  the  females seemed to p re p o n d e ra te ;  b u t  so m any 
of the  figures were estim ates, th a t  I  found i t  impossible to  ta b u la te  them.

http://rcin.org.pl



PROPORTION OF SEXES 259

On the whole, from these various sources of evidence, all pointing 
in the same direction, I  in fer  th a t  w ith  most species of Lepidoptera, the 
m a tu re  males genera lly  exceed the females in number, w hatever the pro
portions  m ay be a t  th e ir  first emergence from the egg.

W ith  reference to  the o the r  Orders of insects, I  have been able to 
collect ve ry  l i t t le  reliable information. W ith  the  stag-beetle (Lucanus 
cervus)  “  the  males a p p e a r  to  be much more numerous th an  the  females ” ; 
bu t when, a s  Cornelius rem arked during  1867, a n  unusual num ber  of 
these beetles appeared  in  one p a r t  of Germany, the females appeared  to 
exceed the  males a s  six  to  one. W ith  one of the Elateridae, the males 
a re  said to  be m uch  more num erous than  the females, and “ two o r  three 
a r e  often  found united  w ith  one fem ale ; so th a t  here polyandry seems 
to  p revail .” W ith  S iagonium  (Staphylin ida*), in  which the males are 
furn ished  w ith  horns, “  th e  females a re  f a r  more num erous th a n  the 
opposite sex.”  M r. J a n s o n  s ta ted  a t  the  Entomological Society th a t  
the  females of the  bark-feeding Tomicus villosus a re  so common as to 
be a  plague, w h ils t  the  males a r e  so r a r e  as to  be hard ly  known.

I t  is h a rd ly  w orth  while saying any th ing  abou t the  proportion  of the 
sexes in  ce r ta in  species and  even groups of insects, for the  males are 
unknow n or ve ry  ra re ,  and  the  females a re  parthenogenetic, th a t  is, 
fertile  w i th o u t  sexual u n io n ;  examples of th is  a re  afforded by several 
of the Cynipidce. I n  a ll  th e  gall-m aking Cynipidse know n to Mr. W alsh, 
the females a re  fo u r  o r  five tim es a s  numerous as the m ales ;  and so 
it is, a s  he inform s me, w ith  the  gall-making Cecidomyiidce (D ip te ra ) .  
W ith  some common species of Saw-flies (Tenthredinae) M r. F .  Smith 
has reared  hundreds  o f  specimens from  larva* of all sizes, b u t  has never 
reared  a  single m a le ;  on  the  o ther  hand, C u r t is  says, th a t  w ith  certain 
species ( A th a l i a ) ,  bred  by him, the  males were to  the females a s  six 
to  one; w h ils t  exac t ly  the  reverse occurred w ith  the m a tu re  insects ot 
the same species cau g h t  in  the  fields. I n  the family of Bees, H erm an n  
Muller, collected a  la rge  num ber  of specimens of m any  species, and 
reared o thers  from  th e  cocoons, and  counted the  sexes. H e  found th a t  
the  males of some species g rea t ly  exceeded the  females in n u m b er ;  in 
others the  reverse  o c c u r re d ; and  in  o thers  th e  two sexes were nearly  
equal. B u t  a s  in most cases the males emerge from the cocoons before 
the  females, they  a re  a t  the  commencement of the breeding season p rac 
tically in  excess. M ulle r  also observed t h a t  the relative num ber of the 
two sexes in  some species differed m uch in  different localities. B u t  as 
H .  M ulle r  has  himself rem arked  to  me, these  rem arks must’ be received 
w ith  some cau tion ,  a s  one sex m ig h t  more easily  escape observation than  
the  o ther. T h u s  his b ro th e r  F r i t z  M ulle r  has  noticed in B raz il  th a t  the 
two sexes o f  th e  sam e  species o f  bee sometimes f requen t  different kinds 
of flowers. W i th  respec t to  the  O rth o p te ra ,  I  know  hard ly  anyth ing  
ab o u t  the  re la t ive  n u m b e r  of the  sexes :  K o r te ,  however, says th a t  out 
of 500 locusts  w hich  he examined, the  males were to  the  females a s  five 
to  six. W ith  the N eu ro p te ra ,  M r. W a lsh  s ta te s  t h a t  in  many, b u t  by 
no  means in  a ll  th e  species o f  the  O donatous  group, the re  is a  g rea t  
overplus of m a le s :  in  the  genus H etm rina , also, the males a re  generally 
a t  least fo u r  tim es a s  num erous  a s  the  females. I n  certa in  species in
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the  genus Gomphus the males a re  equally in excess, w hils t  in  tw o  other 
species, the  females a re  twice o r  th r ice  a s  num erous a s  the males. In 
some E u ro p ean  species of Psocus thousands of females m ay be collected 
w ithou t  a  single male, w hils t  w ith  o ther  species of the  sam e genus both 
sexes a re  common. I n  England , M r. M acL ach lan  h a s  cap tu red  hun
dreds of the  female Apatania muliebris, bu t  has  never seen the  m ale; 
and of Boreus hyemalis only fo u r  o r  five males have been seen .here. 
W ith  most of these species (excepting the  Tenthredinse) there  is a t  
present n o  evidence t h a t  the females a re  subject to  parthenogenesis ;  
and  thus we see how ignoran t we a re  of the  causes of the  a p p a re n t  dis
crepancy in  the  proportion  of the tw o sexes.

I n  the o the r  classes of the  A r t ic u la ta  I  have been able to  collect still 
less inform ation. W ith  spiders, M r. B lackwall, who has carefu lly  a t 
tended to  th is  class du r ing  m any years, w ri tes  to  me t h a t  the males from 
the ir  more e r ra t ic  habits  a re  more commonly seen, an d  therefore  appear 
more num erous. T h is  is ac tua l ly  the  case w i th  a  few species; b u t  he 
mentions several species in  six genera, in  which the females ap p e a r  to 
be much more num erous th a n  the  males.27 T h e  small size of the  males 
in  comparison w ith  the females ( a  pecu lia r i ty  which is sometimes carried 
to  an  extreme degree),  and th e ir  widely different appearance , m ay  account 
in some instances for th e ir  r a r i ty  in  collections.

Some of the  lower C rus taceans  a re  able to  propagate  th e ir  k ind  sex
ually, an d  th is  will account fo r  the  ex trem e ra r i ty  of the  m a les ;  thus 
Yon Siebold carefu lly  examined no less th a n  13,000 specimens of Apus 
from tw enty-one localities, and  am ongst these he found only 319 males. 
W ith  some o the r  form s (a s  T a n a is  and  C y p r is ) ,  a s  F r i t z  M uller  informs 
me, there  is reason to  believe th a t  the  males a re  much shorter-lived than  
the  fem ales ;  and  th is  would explain  th e ir  scarcity , supposing the  two 
sexes to  be a t  first equal in  num ber. On the  o the r  hand, M uller  has 
invariab ly  tak en  f a r  more males th a n  females of the  Diastylidse and  of 
C yprid ina  on the shores of B r a z i l : . thus  w ith  a  species in  the  la t te r  
genus, 63 specimens caugh t the  sam e d ay  included 57  m ales ;  b u t  he 
suggests t h a t  th is  preponderance m ay be due to  some unknow n differ
ence in th e  hab its  of the  two sexes. W ith  one of the  higher B razilian  
crabs, nam ely  a  Gelasimus, F r i t z  M uller  found the  males to  be more 
num erous th a n  the  females. According to  th e  large  experience o f  Mr.
C. Spence B a te ,  the  reverse seems to  be the  case w ith  six  common B r i t ish  
crabs, the nam es of which he has  given me.

The proportion of the sexes in relation to natural selection.

There is reason to  .suspect th a t  in -som e cases m an has by 
selection indirectly influenced his own sex-producing powers. 
Certain women tend to produce during  their whole lives more 
children of one sex th an  of the o ther: and the same holds good

27 A no the r  g re a t  a u th o r i ty  w ith  respect to  th is  class, P ro f .  Thorell  of 
U psa la  ( “ On E u ro p ean  Spiders ,” 1869-70, p a r t  i. p. 2 0 5 ) ,  speaks a s  if 
female spiders were generally commoner t h a n  the males.
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of m any animals, for instance, cows and horses; thus  Mr. W right 
of Yeldersley House inform s me th a t one of his Arab mares, 
though p u t seven times to  different horses, produced seven fillies. 
Though I  have very little  evidence on this head, analogy would 
lead to the belief, th a t  the tendency to produce either sex would 
be inherited like almost every other peculiarity, fo r  instance, tha t 
of producing tw ins; and concerning the above tendency a good 
authority, Mr. J .  Downing, has communicated to  me facts which 
seem to  prove th a t  th is does occur in certain families of short
horn  cattle. Col. M arshall has recently found on careful ex
am ination th a t  the Todas, a hill-trib'e of India, consist of 112 
males and 84 females of all ages —  tha t is in  a ratio of 133.3 
males to 100 females. T he  Todas, who are polyandrous in  their 
marriages, during  form er times invariably practised female in 
fanticide; b u t th is  practice has now been discontinued for a 
considerable period. O f the children bom  within late years, the 
males are more numerous than  the females, in  the proportion of 
124 to 100. Colonel M arshall accounts for th is fact in  the fol
lowing ingenious m anner. “  Let us for the purpose of illustra
tion take three families as representing an average of the entire 
tr ib e ; say th a t  one m other gives b irth  to  six daughters and no 
sons; a second m other has six sons only, whilst the th ird  mother 
has three sons and  three daughters. The first mother, following 
the tribal custom, destroys four daughters and preserves two. 
The second retains her six sons. The th ird  kills two daughters 
and keeps one, as also her three sons. We have then from  the 
three families, nine sons and  three daughters, with which to 
continue to breed. B u t whilst the  males belong to  families in 
which the  tendency to  produce sons is great, the females are of 
those of a  converse inclination. Thus the bias strengthens with 
each generation, un til, as we find, families grow to have habit
ually more sons th an  daughters.”

T h a t th is  resu lt would follow from  the  above form of in fan ti
cide seems alm ost ce rta in ; th a t  is if  we assume th a t a sex- 
producing tendency is inherited. B u t as the above numbers are 
so extremely scanty, I  have searched for additional evidence, 
but cannot decide w hether w hat I  have found is trustw orthy; 
nevertheless the  facts are, perhaps, worth giving. The Maories 
of New Zealand have Iona practised infanticide: and Mr. Fen
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ton  2S states th a t  he “  has m et w ith instances of women who have 
destroyed four, six, and even seven children, mostly females. 
However, the  universal testimony of those best qualified to  judge, 
is conclusive th a t  th is  custom has for m any years been almost 
extinct. Probably the year 1835 m ay be nam ed as the period 
of its ceasing to  exist.”  Now am ongst th e  New Zealanders, as 
with the Todas, m ale b irths are considerably in  excess. Mr. 
Fenton remarks, “  One fac t is certain, although the  exact period 
of the commencement of th is singular condition of the dispro
portion of the sexes cannot be demonstratively fixed, i t  is quite 
clear th a t  th is  course of decrease was in  fu ll operation during 
the years 1830 to  1844, when the non-adult population of 1844 
was being produced, and has continued w ith  great energy up to 
th e  present tim e.”  The following statem ents are taken from Mr. 
Fenton, b u t as the  numbers are not large, and as the  census was 
not accurate, un iform  results cannot be expected. I t  should 
be borne in  m ind in th is and the  following cases, th a t  the normal 
state of every population is an  excess of women, a t  least in  all 
civilized countries, chiefly owing to the greater m ortality  of the 
male sex during  youth, and partly  to accidents of all kinds later 
in  life. I n  1858, the native population of New Zealand was 
estimated as consisting of 31,667 males and 24,303 females of 
all ages, th a t  is in  the  ratio of 130.3 m ales to 100 females. But 
during  this same year, and in  certain  lim ited districts, the num 
bers were ascertained w ith m uch care, and  the  males of all ages 
were here 753 and the females 616; th a t  is in  the ratio of 122.2 
males to 100 females. I t  is more im po rtan t for us th a t  during 
this same year of 1858, the  non-adult males w ithin  the same 
district were found to be 178, and the non-adult females 142, 
th a t  is in the ratio of 125.3 to  100. I t  may be added tha t in 
1844, a t which period female infanticide had only lately ceased, 
the non-adult males in  one district were 281, and the non-adult 
females only 194, th a t  is in  the ratio of 144.8 males to 100 
females.

In  the Sandwich Islands, the males exceed the  females in 
number. In fan tic ide  was formerly practised there to  a frightfu l 
extent, b u t was by no means confined to female infants, as is 
shown by M r. E llis, and as I  have been inform ed by Bishop

25 “A borig inal In h a b i ta n ts  of N ew Z e a l a n d ; G overnm ent R eport ,” 
1859, p. 3U.
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Staley and the Rev. Mr. Coan. Nevertheless, another apparently 
trustw orthy  w riter, M r. Jarves, whose observations apply to the 
whole archipelago, rem ark s:— “  Numbers of women are to  be 
found, who confess to the m urder of from  three to six or eight 
children,”  and he adds, “  females from  being considered less use
ful th an  males were more often destroyed.”  From  w hat is known 
to occur in other parts  of the world, this statement is probable; 
but m ust be received w ith much caution. The practice of in fan ti
cide ceased about the  year 1819, when idolatry was abolished 
and missionaries settled in  the Islands. A careful census in  1839 
of the adu lt and taxable men and women in the island of Kauai 
and in one d istric t of Oahu, gives 4,723 males and 3,776 females; 
th a t  is in  the  ratio  of 125.08 to 100. At the same tim e the 
num ber of males under fourteen years in  Kauai and under eight
een in  Oohu was 1,797, and of females of the same ages 1,429; 
and here we have the  ratio  of 125.75 males to 100 females.

I n  a census of all the islands in  1850, the males of all ages 
am ount to  36,272, and the  females to 33,128, or as 109.49 to 
100. The males under seventeen years amounted to  10,773, and 
the females under the  same age to  9,593, or as 112.3 to 100. 
From  the census of 1872, the  proportion of males of all ages 
(including half-castes) to females, is as 125.36 to 100. I t  must 
be borne in  m ind th a t  all these re tu rns for the Sandwich Islands 
give the proportion of living males to living females, and not of 
the b i r th s ; and judg ing  from  all civilized countries the proportion 
of males would have been considerably higher i f  the numbers had 
referred to births.29

31 Dr. C ou lte r ,  in  describing ( “ J o u r n a l  R . Geograph. Soc.,” vol. v. 
1835, p. 67) th e  's ta te  of C alifo rn ia  a b o u t  the  year 1S30, says  th a t  the 
natives, reclaimed by the  S p an ish  missionaries, have nearly  all perished, 
or a re  perishing, a lthough  well trea ted , n o t  driven from their  na t ive  land, 
an d  kept from the  use of sp ir i ts .  H e  a t t r ib u te s  this, in g re a t  p a r t ,  to  the 
undoubted fac t  t h a t  the  men g rea t ly  exceed the  women in n u m b er ;  b u t  he 
does n o t  know w he the r  th is  is due to  a  fa i lu re  of female offspring, or to 
more females dy ing  du r in g  ea r ly  youth . T he  la t te r  a lternative , accord
ing to  all analogy, is very  improbable. H e  adds t h a t  “ infanticide, 
properly  so called, is n o t  common, though very frequent recourse is had to 
abortion .” I f  Dr. C ou lte r  is co rrec t  ab o u t  infanticide, th is  case cannot 
be advanced in  support  of Colonel M arsh a l l ’s  view. F ro m  the rapid 
decrease o f  the  reclaimed natives, we m ay suspect th a t ,  a s  in th e  cases 
lately given, the ir  fe r t i l i ty  has  been diminished from changed habits  of 
life.

I  h ad  hoped to  gain  some light on th is  subject from the breeding of 
d o g s ; inasm uch as in most breeds, w ith  the  exception, perhaps, of grey
hounds, m an y  more female pupp ies  a re  destroyed than  males, ju s t  as 
w ith  the  T o d a  infants . M r. Cupples assures  me th a t  th is  is usual with
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I

From  the several foregoing cases we have some reason to 
believe th a t  infanticide practised in  the m anner above explained, 
tends to  make a male-producing race ; b u t I  am  fa r  from  sup
posing th a t this practice in  the case of m an, or some analogous 
process w ith other species, has been th e  sole determ ining cause 
of an excess of males. There may be some unknown law leading 
to this result in  decreasing races, which, have already become 
somewhat infertile. Besides th e  several causes previously alluded 
to, the greater facility  of p a r tu r itio n  am ongst savages, and the 
■less consequent in ju ry  to  th e ir  m ale in fan ts , would tend to in 

i' crease the  proportion of live-born males to  females. There does 
i not, however, seem to  be any necessary connection between savage 
1 life and a  m arked excess of m a le s ; th a t  is i f  we may judge by 

the character of the  scanty offspring of the  lately existing Tas
m anians and of the  crossed offspring of the  T ah itians  now inhab
itin g  Norfolk Island.

As the  males and females of m any anim als differ somewhat in 
habits and are exposed in  different degrees to  danger, i t  is 
probable th a t  in  m any eases, m ore of one sex th an  of the  other 
are habitually destroyed. B u t as fa r  as I  can trace out the 
complication of causes, an  indiscrim inate though large destruc
tion  of either sex would n o t tend  to  modify the sex-producing 
power of the species. W ith strictly  social anim als, such as bees 
or ants, which produce a  vast num ber of sterile and fertile fe
males in  comparison w ith  the  males, and to  whom th is  prepon
derance is of param ount importance, we can see th a t  those com
m unities would flourish best which contained females having a 
strong inherited tendency to produce more and m ore fem ales; and 
in  such cases an unequal sex-producing tendency  would be u lti
mately gained through n a tu ra l selection. W ith  anim als living in 
herds o r troops, in  which the males come to  the fro n t and defend

Scotch deerhounds. U n fo r tu n a te ly  I  know  n o th in g  o f  th e  proportion  of 
th e  sexes in an y  breed, excepting greyhounds, and  th e re  the  male births 
a re  to  th e  females a s  110.1 to  100. N ow f ro m  inqu ir ies  m ade from  many 
breeders, i t  seems t h a t  the  females a re  in  some respects  m ore  esteemed, 
though  otherwise troublesom e; and i t  does n o t  a p p e a r  t h a t  the female 
p u p p ie s  o f  the  best-bred dogs a re  system atica lly  destroyed more th a n  the 
males, though  th is  does sometimes tak e  p lace  to  a  limited extent. 
T herefo re  I  am unab le  to  decide w hether  we can, on  th e  above principles, 
accoun t for the  p reponderance  of male b ir th s  in  greyhounds. On the  other 
hand, we have seen t h a t  w ith  horses, ca t t le ,  and' sheep, w hich  a re  too 
valuable fo r  the young of e ither  sex to  be destroyed, if there  is  an y  differ
ence, the females a re  slightly  in excess.

http://rcin.org.pl



PROPORTION OF SEXES 265

the herd, as w ith the bisons of North America and certain 
baboons, i t  is conceivable th a t a male-producing tendency might 
be gained by na tu ra l selection; for the individuals of the better 
defended herds would leave more numerous descendants. I n  the 
case of m ankind  the advantage arising from having a prepon
derance of m en in the tribe is supposed to be one chief cause 
of the  practice of female infanticide.

In  no case, as fa r  as we can see, would an inherited tendency 
to  produce both sexes in  equal numbers or to produce one sex 
in  excess, be a d irect advantage or disadvantage to certain indi
viduals more th a n  to o thers; for instance, an individual with 
a tendency to  produce more males than  females would not 
succeed better in  the battle for life th an  an individual with an 
opposite tendency ; and therefore a tendency of this kind could 
not be gained th rough  na tu ra l selection. Nevertheless, there are 
certain anim als (fo r instance, fishes and cirripedes) in which 
two or more males appear to  be necessary for the fertilization of 
the  fem ale; and the males accordingly largely preponderate, 
b u t i t  is by no means obvious how this male-producing tendency 
could have been acquired. I  formerly thought th a t when a 
tendency to  produce the  two sexes in  equal numbers was ad
vantageous to the species, i t  would follow from natural selec
tion, but I  now see th a t  the whole problem is so in tricate that 
i t  is safer to leave its  solution for the future.
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C H A P T E R  IX .

SECONDARY SEXUAL CHARACTERS IN  T H E  LOWER CLASSES OF
T H E  ANIM AL KINGDOM.

These charac te rs  ab sen t  in  th e  low est classes —  B r i l l i a n t  colors —  
Mollusca —  A nnelids —  C ru s tacea ,  secondary  sexual ch a rac te rs  strongly 
developed; d im o rp h ism ; c o lo r ; c h a ra c te rs  n o t  acqu ired  before ma
t u r i t y —  Spiders, sexual colors o f ;  s t r id u la t io n  by  th e  males — 
Myriapoda.

W IT H  anim als belonging to  the  lower classes, the  two 
sexes are not rarely un ited  in  the same individual, 
and therefore secondary sexual characters cannot be 

developed. I n  m any cases where the  sexes are separate, both 
are perm anently attached to some support, and the  one cannot 
search or struggle fo r  the other. Moreover i t  is alm ost certain 
th a t  these anim als have too im perfect senses and much too 
low m ental powers, to  appreciate each o ther’s beauty or other 
attractions, or to feel rivalry.

Hence in  these classes or sub-kingdoms, such as the  Protozoa, 
Ccelenterata, Echinoderm ata, Scolecida, secondary sexual char
acters, of the kind which we have to  consider, do not occur; 
and this fac t agrees w ith  the  belief th a t  such characters in 
the higher classes have been acquired through sexual selection, 
which depends on the will, desire, and choice o f either sex. 
Nevertheless some few apparent exceptions occur; thus, as I  
hear from  Dr. B aird , the  males of certain  Entozoa, or internal 
parasitic worms, differ slightly in  color from  the  females; but 
we have no reason to suppose th a t  such differences have been 
augmented through sexual selection. Contrivances by which 
the male holds the  female, and which are indispensable for 
the propagation of the species, are independent of sexual selec
tion, and have been acquired through ordinary  selection.

Many of the lower animals, w hether herm aphrodites or with 
separate sexes, are ornamented w ith the  m ost b rillian t tints, 
or are shaded and striped in an elegant m an n er; for instance,
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m any corals and sea-anemones (Actinias), some jelly-fish 
(Medusas, P o rp ita , &c.), some Planarias, m any star-fishes, 
Echini, Ascidians, &c.; bu t we may conclude from  the 
reasons already indicated, namely, the union of the two sexes 
in  some of these anim als, the perm anently affixed condition of 
others, and the  low m ental powers of all, th a t such colors do 
no t serve as a sexual attraction, and have no t been acquired 
through sexual selection. I t  should be borne in  m ind th a t in  
no case have we sufficient evidence th a t colors have been thus 
acquired, except where one sex is much more brillian tly  or con
spicuously colored than  the  other, and where there is no differ
ence in  habits between the sexes, sufficient to account for the ir 
different colors. B u t the  evidence is rendered as complete as 
i t  can ever be, only when the more ornamented individuals, 
alm ost always the males, voluntarily display the ir attractions 
before the other sex; fo r we cannot believe th a t such display 
is useless, and if  i t  be advantageous, sexual selection will almost 
inevitabty follow. We may, however, extend th is conclusion 
to  both sexes, when colored alike, if  the ir colors are plainly 
analogous to  those of one sex alone in  certain other species of 
the same group.

How, then , are we to  account for the beautiful or even gor
geous colors of m any anim als in  the lowest classes? I t  appears 
doubtful w hether such colors often serve as a protection; bu t 
th a t we m ay easily e rr on th is head, will be adm itted by every 
one who reads M r. W allace’s excellent essay on th is  subject. 
I t  would not, fo r instance, a t  first occur to any one th a t the 
transparency of the  Medusas, or jelly-fish, is of the highest 
service to them  as a  pro tection; bu t when we are reminded 
by H ackel th a t  n o t only the medusas, bu t many floating mol
lusca, crustaceans, and even sm all oceanic fishes partake of this 
same glass-like appearance, often  accompanied by prism atic 
colors, we can hard ly  doubt th a t they thus escape the notice of 
pelagic b irds and other enemies. M. Giard is also convinced 
th a t the b rig h t tin ts  of certain  sponges and ascidians serve 
as a protection. Conspicuous colors are likewise beneficial to 
m any anim als as a  w arning to  the ir would-be devourers th a t 
they are distasteful, or th a t they possess some special means of 
defense; b u t th is  subject will be discussed more conveniently 
hereafter.
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We can, in  our ignorance of m ost of the lowest animals, 
only say th a t th e ir b righ t t in ts  resu lt e ither from  the chemical 
na tu re  or the  m inu te  s truc tu re  of th e ir tissues, independently 
of any benefit th u s derived. H ard ly  any color is  finer than 
th a t o f arteria l b lood; b u t there is no  reason to  suppose tha t 
the color of the blood is in  itself any advan tage; and  though it 
adds to the beauty of the  m aiden’s cheek, no one w ill pretend 
th a t i t  has been acquired fo r th is  purpose. So again  with 
m any anim als, especially the  lower ones, th e  bile is richly col
ored; thus, as I  am  inform ed by M r. H ancock, th e  extreme 
beauty of the  Eolidse (naked sea-slugs) is chiefly due to the 
biliary  glands being seen th rough  the  tran slu cen t integum ents 
—  th is beauty being probably of no service to  these animals. 
T he tin ts  of th e  decaying leaves in  an A m erican fo rest are 
described by every one as gorgeous; vet no one supposes 
th a t  these tin ts  are of the least advantage to  the  trees. Bearing 
in  m ind how m any substances closely analogous to  natural 
organic compounds have been recently form ed by chem ists, and 
which exhibit the  m ost splendid colors, i t  would have been a 
strange fac t i f  substances sim ilarly  colored had n o t often  origi
nated, independently o f any useful end th u s gained, in  the 
complex laboratory of liv ing  organisms.

The Sub-kingdom, of the Mollusca.—  T hroughout th is  great 
division of th e  anim al kingdom , as fa r  as I  can discover, sec
ondary sexual characters, such as we are here considering, never 
occur. N or could they be expected in  the  th ree  lowest classes, 
nam ely, in  the  Ascidians, Polyzoa, and Brachiopods (constitu t
in g  the M olluscoida of some au th o rs), fo r m ost of these animals 
are perm anently  affixed to a  support or have th e ir sexes united 
in  the same individual. I n  the L am ellibranchiata , or bivalve 
shells, herm aphroditism  is n o t rare. I n  the  nex t h igher class 
of the Gasteropoda, or univalve shells, th e  sexes are either 
un ited  or separate. B u t in  the  la tte r  case the m ales never 
possess special organs fo r finding, securing, or charm ing the 
females, or fo r fighting  w ith other males. As I  am inform ed 
by M r. Gwyn Jeffreys, the  sole external difference between the 
sexes consists in  the  shell sometimes differing a little  in  fo rm ; 
fo r instance, the  shell of the m ale periw inkle ( Littorina lit- 
torea) is narrow er and has a  m ore elongated spire th a n  tha t
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of the  female. B u t differences of th is  nature, i t  m ay be pre
sumed, are directly  connected w ith the act of reproduction, or 
w ith the  development of the ova.

T he Gasteropoda, though capable of locomotion and fu r
nished w ith  im perfect eyes, do no t appear to be endowed w ith  
sufficient m ental powers fo r the  members of the same sex to 
struggle together in rivalry, and thus to  acquire secondary 
sexual characters. Nevertheless w ith  the plum oniferous gas- 
teropods, or land-snails, the pairing  is preceded by courtsh ip ; 
fo r these anim als, though herm aphrodites, are compelled by 
the ir s truc tu re  to pair together. Agassiz remarks, “ Whoever has 
occasion to observe the courtships of the  snails will no t raise any 
question as to  the motive of the movements and allurem ents 
which b ring  about and accomplish the double sexual connection 
of these herm aphrodites.”

These anim als appear also susceptible of some degree of per
m anent a tta ch m en t: an  accurate observer, M r. Lonsdale, inform s 
me th a t  he placed a  p a ir  of land-snails (Helix pom atia), one of 
which was weakly, in to  a  sm all and  ill-provided garden. A fter a 
short tim e the strong and healthy  individual disappeared, and 
was traced by its  track  of slime over a  wall into an adjo in ing  well- 
stocked garden. M r. Lonsdale concluded th a t i t  had deserted its 
sickly m a te ; b u t a fte r an  absence of tw enty-four hours i t  re
turned, and apparently  com m unicated the result of its successful 
exploration, fo r both th en  started  along the  same track  and dis
appeared over the  wall.

Even in the highest class of the Mollusca, the Cephalopoda 
or cuttlefishes, in  which the sexes are separate, secondary sexual 
characters of the present k ind  do not, as fa r  as I  can discover, 
occur. T h is is a su rprising  circum stance, as these animals 
possess highly-developed sense-organs and have considerable 
m ental powers, as will be adm itted  by ever}- one who has watched 
th e ir a r tfu l endeavors to  escape from  an enemy. Certain 
Cephalopoda, however, are characterized by one extraordinary 
sexual character, nam ely th a t the male element collects w ithin 
one of the arm s or tentacles, which is then  cast off, and clinging 
by its sucking-discs to the female, lives for a tim e an inde
pendent life. So completely does the  cast-off arm  resemble a 
separate anim al, th a t i t  was described by Cuvier as a parasitic 
worm under the  nam e of Heetocotyle. B u t th is marvelous struc
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tu re  m ay be classed as a prim ary ra th er than  as a secondary 
sexual character.

A lthough w ith the Mollusca sexual selection does no t seem 
to  have come into p lay ; yet many univalve and bivalve shells, 
such as volutes, cones, scallops, &c., are beautifully colored and 
shaped. T he colors do no t appear in  m ost cases to  be of any 
use as a pro tection; they are probably the d irect result, as in 
the lowest classes, of the  natu re  of the tissues; the patterns and 
the sculpture of the shell depending on its  m anner of growth. 
The am ount of ligh t seems to  be influential to a certain  e x te n t; 
fo r although, as repeatedly stated by M r. Gwyn Jeffreys, the 
shells of some species living a t  a profound depth are brightly  
colored, yet we generally see the  lower surfaces, as well as the 
parts covered by the m antle, less highly-colored th an  the  upper 
and exposed surfaces.1 In  some cases, as w ith  shells living 
am ongst corals or b righ tly -tin ted  sea-weeds, the b righ t colors 
m ay serve as a protection. B u t th a t m any of the  nudibranch 
mollusca, or sea-slugs, are as beautifully  colored as any shells, 
m ay be seen in  Messrs. A lder and H ancock’s m agnificent w o rk ; 
and from  inform ation  k indly  given m e by M r. Hancock, i t  
seems extremely doubtful w hether these colors usually serve as 
a protection. W ith some species th is  m ay he the  case, as w ith 
one k ind  which lives on the green leaves of algze, and is itself 
bright-green. B u t m any brightly-colored, w hite, or otherwise 
conspicuous species, do no t seek concealm ent; w hilst again 
some equally conspicuous species, as well as o ther dull-colored 
kinds, live under stones and in  dark  recesses. So th a t  w ith  
these nudihranch molluscs, color apparently  does no t stand  
in  any close re la tion  to the  nature of the  places which they 
inhabit.

These naked sea-slugs are herm aphrodites, yet they p a ir to 
gether, as do land-snails, m any of which have extrem ely pretty  
shells. I t  is conceivable th a t  two herm aphrodites, a ttracted  by 
each o ther’s g reater beauty, m ight un ite  and leave offspring 
w hich would in h e rit th e ir  paren ts ' g reater beauty. B u t w ith 
such lowly-organized creatures th is  is extrem ely improbable. 
N or is i t  a t all obvious how the offspring from  th e  more beauti-

1 1 have given ( “  Geolog. Observations on Volcanic Is lands ,”  p. 53) 
a curious  instance of the  influence of l igh t on the colors of a  frondescent 
inc rus ta t ion ,  deposited by the  s u r f  on the  coast-rocks of Ascension, and 
formed by the solution of t r i tu ra te d  sea-shells.
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ful pairs of herm aphrodites would have any advantage over 
the offspring of the less beautiful, so as to  increase in  number, 
unless indeed vigor and beauty generally coincided. We have 
no t here the case of a  num ber of males becoming m ature before 
the  females, with the more beautiful males selected by the more 
vigorous females. I f ,  indeed, b rillian t colors were beneficial to 
a herm aphrodite anim al in  relation to its  general habits of life, 
the more brightly-tinted individuals would succeed best and 
would increase in  num ber; b u t th is  would be a case of natural 
and no t of sexual selection.

Sub-Tcingdom of the Vermes; Class, Annelida (or Sea
rn orms) .—  In  th is class, although the sexes, when separate 
sometimes differ from  each other in  characters of such im por
tance th a t they have been placed under d istinct genera or even 
families, yet the differences do not seem of the  kind which can 
be safely attributed  to  sexual selection. These anim als are 
often beautifully  colored, bu t as the sexes do no t differ in  th is 
respect, we are bu t little  concerned w ith them . Even the Ne- 
m ertians, though so lowly organized, “  vie in  beauty and variety 
of coloring w ith  any other group in  the invertebrate series ” ; 
yet Dr. M cIntosh cannot discover th a t these colors are of any 
service. The sedentary annelids become duller-colored, accord
ing to M. Quatrefages, a fte r the period of reproduction; and 
th is I  presume m ay be attributed  to  th e ir less vigorous condi
tion a t  th a t tim e. All these worm-like anim als apparently 
stand too low in  the scale for the individuals of either sex to 
exert any choice in  selecting a partner, or fo r the individuals 
of the same sex to struggle together in  rivalry.

Sub-Tcingdom of the Arthropoda; Class, Crustacea.—  In  th is 
g reat class we first m eet w ith  undoubted secondary sexual char
acters, often developed in  a  rem arkable m anner. U nfortunately  
the habits of crustaceans are very im perfectly known, and we 
cannot explain the uses o f many structures peculiar to  one sex. 
W ith the lower parasitic species the males are of sm all size, 
and they alone are furnished w ith perfect swimming-legs, an 
tennae and sense-organs; the females being destitute of these 
organs, w ith the ir bodies often consisting of a mere distorted 
mass. B u t these extraordinary differences between the two
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sexes are no doubt related to the ir widely different habits of 
life, and consequently do n o t concern us. I n  various crusta
ceans, belonging to d istinct fam ilies, the an terior antennas are 
furnished w ith peculiar thread-like bodies, which are believed 
to  act as sm elling-organs, and these are m uch m ore numerous 
in  the males th a n  in  the females. As the m ales, w ithout any 
unusual development of th e ir olfactory organs, would almost 
certainly be able sooner or later to find the  females, the in 
creased num ber of the sm elling-threads has probably been 
acquired through sexual selection, by the  better provided males 
having been the  more successful in  finding partners and in  pro
ducing offspring. F ritz  M uller has described a  rem arkable 
dim orphic species of Tanais, in  which the m ale is  represented 
by two d istinct form s, which never graduate in to  each other. 
I n  the one form  the m ale is furn ished w ith m ore numerous 
sm elling-threads, and in the  other form  w ith  m ore powerful 
and more elongated chelas or pincers, which serve to hold the 
female. F ritz  M uller suggests th a t  these differences between 
the two m ale form s of the  same species may have originated in 
certain  individuals having varied in  the  num ber of the smelling- 
threads, w hilst other individuals varied in  the shape and size 
of th e ir cliclas; so th a t of the form er, those which were best able 
to find the female, and of the la tte r, those which were best able 
to hold her, have le ft the greatest num ber of progeny to inherit 
the ir respective advantages.2

In  some of the  lower crustaceans, the  rig h t an terio r antenna 
of the m ale differs greatly in  structure from  the left, the la tte r 
resem bling in  its  sim ple tapering  jo in ts  the antennas of the 
female. I n  the m ale th e  modified antenna is e ither swollen 
in the m iddle or angularly  bent, or converted (fig. 4 ) in to  an 
elegant, and sometimes wonderfully complex, prehensile organ. 
I t  serves, as I  hear from  S ir J .  Lubbock, to  hold the female, 
and fo r th is same purpose one of the two posterior legs (&) 
on the same side of the body is converted into a  forceps. In  
another fam ily  the inferior or posterior antennas are “  curiously 
zigzagged ”  in  the  males alone.

In  the higher crustaceans the anterior legs are developed into

2 “ F a c t s  and  A rgum ents  for D a rw in ,” English  t rans la t . ,  p. 20. See 
the previous discussion on the olfactory threads. S a rs  h a s  described a 
som ew hat analogous case (a s  quoted in “ N a tu re ,” 1870, p. 455) in  a  

‘ Norwegian rrnsfapenn. the  Pnnt.nnnrpia aflinist
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chela; or pincers; and these are generally larger in  the  male 
than  in  the female,—  so much so th a t the m arket value of the 
male edible crab ( Cancer pagurus), according to M r. C. Spence 
Bate, is five tim es as great as th a t of the female. I n  many 
species the chelas are of unequal size on the opposite side of 
the body, the right-hand one being, as I  am inform ed by Mr. 
Bate, generally, though not invariably, the largest. This in 

equality is also often much greater in 
the male than  in  the female. T he two 
chelas of the male often differ in  struc
tu re  (figs. 5, 6, 7 ) , the sm aller one re
sembling th a t of the female. W hat 
advantage is gained by th e ir inequality 
being much greater in the male th an  in 
the fem ale; and why, when they are of 
equal size, both are often much larger in 
the male than  in  the female, is not 
known. As I  hear from  M r. B ate, the 
chelas are sometimes of such length and 
size th a t they cannot possibly be used for 
carrying food to  the m outh. In  the 
males of certain  fresh-water prawns 
(Palaemon) the rig h t leg is actually 
longer than  the whole body. T he great 
size of the one leg w ith its chelas m ay aid 
the male in  fighting w ith  his riva ls; bu t 
th is will no t account for th e ir inequality

F ig . 4 .—  Labidocera i n  the female on the opposite sides of 
D arw in ii  ( f r o m  the body. In  Gelasimus, according to a

а. P a r t°o f'right ante- statem ent quoted by M ilne-Edwards, the
r i o r  antenna of male, m aje an(j  the female live ill the same 
forming a prehensile ,, , ,i
organ. burrow, and th is shows th a t they p a ir ;

б. Posterior pair of th e male closes the mouth of the burrow thoracic legs of ■ . .
male. w ith one of i t s ' chelae, winch is enorm-

c. Ditto of female. ously developed; so th a t here i t  indirectly
serves as a means of defense. T heir m ain use, however, is prob
ably to seize and to  secure the female, and th is in some instances, 
as with Gammarus, is known to be the case. The m ale of the her
m it or soldier crab ( Pagurus) for weeks together, carries about 
the  shell inhabited by the female. The sexes, however, of the

I S
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common shore-crab ( Carcinus mcenas), as M r. Bate inform s me, 
un ite  directly after the female has molted her h ard  shell, when 
she is so soft th a t she would be in jured  if  seized by the strong
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F ig . 5.—  A n te r io r  p a r t  of body of C all ianassa  (from  M ilne-E dw ards) ,  
showing the  unequal and  differently-constructed r ig h t  an d  left-hand 
chela* of the  male.

N. B.—  T h e  a r t i s t  by m istake has  reversed th e  drawing, and  made the 
left-hand chela the  largest.

pincers of the  m ale; b u t as she is caught and carried about 
by the  m ale before m olting, she could then  be seized w ith  im 
punity .

F ig . 6. F ig . 7.
F ig . 6.—  Second leg of m ale  O rches tia  T u c u ra t in g a  (from  F r i t z  M u lle r) .  
F ig . 7.—  D i t to  of female.

F ritz  M uller states th a t  certain  species of M elita are dis
tinguished from  all o ther am phipods by the females having “  the 
coxal lamellas of the  penultim ate p a ir of feet produced into 
hook-like processes, of which the males lay hold w ith the  hands
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of the first pair.” The development of these hook-like proc
esses has probably followed from those females which were the 
m ost securely held during the act of reproduction, having le ft 
the  largest num ber of offspring. Another Brazilian am phipod 
( Orchestia Darwvnii, fig. 8) presents a  case of dimorphism, like
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F ig . 8.—  Orchestia  D arw inn ii  ( f rom  F r i t z  M ttl le r) ,  showing the  differ
ently-constructed clieke of the  tw o male forms.

th a t of T an a is ; for there are two m ale forms, which differ in  the 
structu re  of the ir chelee. As either chela would certainly suf
fice to hold the female,—  for both are now used fo r th is purpose, 
—  the two male forms probably originated by some having 
varied in  one m anner and some in  ano ther; both forms having
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derived certain  special, bu t nearly  equal advantages, from  their 
differently shaped organs.

I t  is not known th a t m ale crustaceans fight together fo r the 
possession of the females, b u t i t  is probably the  case; fo r w ith 
m ost anim als when the  m ale is la rger th an  the female, he 
seems to owe his greater size to  h is ancestors having fought 
w ith  other males during  m any generations. I n  m ost of the 
orders, especially in  the highest o r the B rachyura, the male is 
larger than  the fem ale; the  parasitic  genera, however, in  which 
the  sexes follow different hab its of life, and m ost of the  Ento- 
mostraca m ust be excepted. T he chelas of m any crustaceans are 
weapons well adapted for fighting. Thus when a Devil-crab 
(Portunus puber) was seen by a  son of M r. B ate fighting with 
a  Carcinus manas, th e  la tte r  was soon throw n on its  back, and 
had  every lim b to m  from  its  body. W hen several males of a 
B razilian Gelasimus, a  species furnished w ith  immense pincers, 
were placed together in  a glass vessel by F ritz  M uller, they 
m utila ted  and killed one another. M r. B ate p u t a  large male 
Carcinus manias in to  a p an  of w ater, inhabited by a fem ale which 
was paired w ith  a  sm aller m a le ; b u t the la tte r  was soon dis
possessed. M r. B ate adds, “  i f  they fought, the  victory was a 
bloodless one, fo r I  saw no wounds.”  T his same n a tu ra lis t sepa
ra ted  a  m ale sand-skipper (so common on our sea-shores), Gam
marus marinus, from  its  female, both of whom were imprisoned 
in  the same vessel w ith  m any individuals of the  same species. 
The female, when thus divorced, soon joined the others. A fter 
a  tim e the m ale was p u t  again  into  the same vessel; and he then, 
a fter swim m ing about fo r a  tim e, dashed in to  the  crowd, and 
w ithout any fighting a t  once took away his wife. This fact 
shows th a t in  the  Am phipoda, an order low in  the  scale, the 
males and females recognize each other, and are m utually  a t
tached.

T he m ental powers of the Crustacea are probably higher than  
a t  first sight appears probable. Any one who tries  to  catch one 
of the  shore-crabs, so common on tropical coasts, w ill perceive 
how wary and a le rt they are. There is  a  large crab (Birgus 
la tro), found on coral islands, w hich makes a  th ick  bed of the 
picked fibres of the cocoa-nut, a t  the bottom  of a deep burrow. 
I t  feeds on the  fallen  f ru i t  of th is  tree by tearing  off the  husk, 
fibre by fibre; and i t  always begins a t  th a t  end where the three
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eye-like depressions are situated. I t  then breaks through one 
of these eyes by ham m ering with its heavy fron t pincers, and 
tu rn in g  round, extracts the albuminous core w ith its  narrow 
posterior pincers. B u t these actions are probably instinctive, so 
th a t they would be perform ed as well by a young anim al as by 
an old one. T he following case, however, can hardly be so con
sidered : a trustw orthy naturalist, M r. Gardner, w hilst watching 
a shore-crab (Gelasimus) m aking its burrow, threw  some shells 
towards the hole. One rolled in , and th ree other shells remained 
w ithin a  few inches of the mouth. In  about five m inutes the 
crab brought ou t the shell which had fallen in , and carried i t  
away to a  distance of a foo t; i t  then  saw the three other shells 
lying near, and evidently th inking  th a t they m ight likewise roll 
in, carried them  to  the spot where i t  had la id  the first. I t  would, 
I  th ink , be difficult to distinguish th is  ac t from  one perform ed 
by m an by the  aid of reason.

M r. Bate does not know of any well-marked case of difference 
of color in  the  two sexes of ou r B ritish  crustaceans, in  which 
respect the sexes of the higher anim als so often differ. I n  some 
cases, however, the  males and females differ slightly in  tin t, bu t 
Mr. Bate th inks not more than  m ay be accounted for by their 
different habits of life, such as by the male w andering more 
about, and being thus more exposed to the light. D r. Power 
tried  to  distinguish by color the sexes of the several species which 
inhabit the M auritius, bu t failed, except w ith  one species of 
Squilla, probably S. stylifera, th e  m ale of which is described 
as being “ of a beautiful bluish-green,”  w ith  some of the  ap
pendages cherry-red, w hilst the  female is clouded w ith brown 
and gray, “ w ith the red about her m uch less vivid th an  in  the 
male.”  In  th is  ease, w e.m ay suspect the agency of sexual selec
tion. P rom  M. B ert’s observations on D aphnia, when placed in  
a vessel illum inated by a  prism , we have reason to believe th a t 
even the lowest crustaceans can distinguish colors. W ith 
Saphirina (an  oceanic genus of E ntom ostraca), the males are 
furnished w ith  m inute shields or cell-like bodies, which exhibit 
beautiful changing colors; these are absent in  the females, and 
in  both sexes of one species. I t  would, however, be extremely 
rash to conclude th a t these curious organs serve to  a ttra c t the 
females. I  am inform ed by F ritz  M uller, th a t in  the  female of 
a B razilian species of Gelasimus, the whole body is of a  nearly
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uniform  grayish-brown. I n  the  m ale the  posterior p a r t  of the 
cephalo-thorax is pure white, with the an terio r p a rt of a  rich 
green, shading into  dark b row n; and i t  is rem arkable th a t these 
colors are liable to  change in  the  course of a  few m inutes —  the 
white becoming d irty  gray or even black, the green “ losing, 
much of its  brilliancy.”  I t  deserves especial notice th a t  the 
males do no t acquire th e ir b rig h t -colors u n til they become m a
ture. They appear to  be m uch m ore num erous th a n  the  fem ales; 
they differ also in  the  larger size of th e ir  chelae. In  some species 
of the genus, probably in  all, the sexes p a ir and inhab it the  same 
burrow. They are also, as we have seen, highly in telligent an i
mals. From  these various considerations i t  seems probable 
th a t the m ale in  th is  species has become gayly ornam ented in 
order to a ttrac t or excite the female.

I t  has ju s t been stated  th a t  the m ale Gelasimus does no t 
acquire his conspicuous colors u n til m ature and nearly  ready 
to breed. T h is seems a general ru le in  th e  whole class in  re
spect to the  m any rem arkable s tru c tu ra l differences between the 
sexes. We shall hereafter find the  same law prevailing through
out the g rea t sub-kingdom of the V e rteb ra ta ; and in  all cases i t  
is em inently distinctive of characters w hich have been acquired 
through sexual selection. F ritz  M uller gives some strik ing  in
stances of th is law ; th u s the  m ale sand-hopper (O rchestia) does 
not, u n til nearly fu ll grown, acquire h is large claspers, which are 
very differently constructed from  those of the fem ale; whilst 
young, his claspers resemble those of the female.

Class, Araclmida  (S p iders).—  T he sexes do no t generally 
differ m uch in  color, bu t the  males are often  darker th a n  the 
females, as m ay be seen in  M r. Blackwall’s m agnificent work. 
I n  some species, however, the  difference is conspicuous: thus 
the fem ale of Sparassus smaragdulus is dullish green, w hilst the 
adu lt m ale has the abdom en of a  fine yellow, w ith  three longi
tud ina l stripes of rich  red. In  certain  species of Thomisus the 
sexes closely resemble each other, in  others they differ m uch; 
and analogous cases occur in  m any other genera. I t  is often d if
ficult to  say which of the  two sexes departs m ost from  the ordi
nary  coloration of the  genus to  which the species belong; b u t Mr. 
Blackwall th inks th a t, as a general rule, i t  is the  m ale ; and 
Canestrini rem arks th a t in  certain  genera the  males can be 
specifically distinguished w ith  ease, b u t the females w ith great
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difficult}'. I  am informed by M r. Blackwall th a t the  sexes 
w hilst young usually resemble each o th e r; and both often under
go great changes in  color during th e ir successive m olts, before 
arriv ing  a t m aturity . In  other cases the male alone appears to 
change color. Thus the male of the above bright-colored Sparas- 
sus a t first resembles the female, and acquires his peculiar tin ts  
only when nearly adult. Spiders are possessed of acute senses, 
and exhibit much intelligence; as is well known, the  females 
often show the strongest affection fo r th e ir eggs, which they 
carry  about enveloped in  a  silken web. The males search 
eagerly fo r the females, and have been seen by Canestrini and 
others to  fight fo r possession of them . This same au thor says 
th a t the union of the two sexes has been observed in  about twenty 
species; and he asserts positively th a t the female rejects some of 
the males who court her, threatens them  w ith  open mandibles, 
and a t  last a fte r long hesitation accepts the chosen one. F rom  
these several considerations, we m ay adm it w ith  some confidence 
th a t the  well-marked differences in  color between the  sexes of 
certain  species are the results of sexual selection; though we 
have no t here the best kind of evidence,—  the display by the 
male of his ornaments. F rom  the extreme variability of color in  
the m ale of some species, fo r instance of Theridion lineatum , 
i t  would appear th a t these sexual characters of the males have 
no t as yet become well fixed. Canestrini draws the same con
clusion from  the fac t th a t  the males of certain sjiecies present 
two form s, differing from  each other in  the size and length of 
their jaw s; and th is rem inds us of the above cases of dim orphic 
crustaceans.

T he male is generally m uch sm aller than  the female, some
tim es to an extraordinary degree,3 and he is forced to be extreme
ly  cautious in  m aking his advances, as the female often carries 
her coyness to a  dangerous pitch. De Greer saw a  m ale th a t 
“  in  the m idst of his preparatory caresses was seized by the  ob
jec t of his attentions, enveloped by her in  a  web and then 
devoured, a  sight which, as he adds, filled him  w ith horror and

3 Aug. Vinson ( “ Aran6ides des l ie s  de la  R eun ion ,” pi. vi. figs. 1 and 
2) gives a  good instance of the  sm all size of the male, in  E peira  nigra. 
I n  th is  species, a s  I  m ay add, the  male is testaceous and  the  female 
b lack w ith  legs banded w ith  red. O th e r  even more s tr ik in g  cases of 
inequa li ty  in size between the  sexes have been recorded ( “  Q uar te r ly  
J o u r n a l  of Science,” 1868, J u ly ,  p. 429) ; b u t  I  have no t seen th e  original 
accounts.

http://rcin.org.pl



2S0 T H E  DESCENT OF MAN

indignation.”  T he Rev. 0 . P . Cambridge accounts in  the follow
in g  m anner fo r the extrem e smallness of the m ale in  the  genus 
N ephila. “  M. V inson gives a  graphic account of the  agile way 
in  which the dim inutive m ale escapes from  the ferocity of the 
female, by gliding about and  playing h ide and seek over her 
body and along her g igantic lim bs: in  such a p u rsu it i t  is evi
dent th a t  the chances of escape would be in  favor of the  smallest 
males, while the  la rg er ones would fa ll early  v ictim s; th u s grad
ually a  dim inutive race of males would be selected, u n til a t  last 
they would dwindle to  the  sm allest possible size com patible with 
the exercise of th e ir  generative functions,—  in  fac t probably to 
the size we now see them , i. e., so sm all as to  be a sort of parasite 
upon the  female, and  either beneath her notice, or too agile and 
too sm all fo r h e r to  catch w ithout g reat difficulty.”

W estring has m ade the  interesting discovery th a t the males 
of several species of T heridion have the  power of m aking a strid- 
u la tin g  sound, w hilst the  females are m ute. T he apparatus con
sists of a  serrated ridge a t the base of the  abdomen, against which 
the h a rd  h inder p a r t  of the  thorax  is ru b b ed ; and of th is  struc
tu re  no t a  trace can be detected in  the  females. I t  deserves 
notice th a t several w riters, including the well-known arachnolo- 
g ist W alckenaer, have declared th a t spiders are attracted  by 
music.4 F rom  the  analogy of the O rthoptera and H om optera. to 
be described in  the  next chapter, we m ay feel alm ost sure tha t 
the stridu la tion  serves, as W estring also believes, to  call or to 
excite the fem ale; and th is  is the first case known to  me in 
the  ascending scale of th e  anim al kingdom  of sounds em itted for 
th is  purpose.0

Class, Myriapoda .—  I n  neither of the  two orders in  th is  class, 
the millipedes and centipedes, can I  find any well-marked in 
stances of such sexual differences as m ore particu larly  concern 
us. In  Glomeris limbata, however, and perhaps in  some few 
other species, the  m ales differ slightly in  color from  the fem ales; 
bu t th is  Glomeris is a  highly variable species. I n  the males of 
the Diplopoda, the  legs belonging either to  one of the anterior

4 D r.  H .  H .  van  Zouteveen, in his D u tc h  t ra n s la t io n  of th is  w ork  (vol. 
i. p. 4 4 4 ) ,  has  collected several cases.

5 H ilgendorf, however, has  lately called a t ten t io n  to  an  analogous s tru c 
tu re  in some of the  higher c rustaceans, which seems ad ap ted  to  produc» 
s o u n d ; see “ Zoological Record ,” I8G9, page G03.
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or of the posterior segments of the body are modified in to  pre
hensile hooks which serve to secure the female. I n  some species 
of lu lu s  the tarsi of the male are furnished w ith membranous 
suckers fo r the same purpose. As we shall see when we treat 
of Insects, i t  is a much more unusual circumstance, th a t i t  is the 
female in Lithobius, which is furnished w ith prehensile append
ages at the extrem ity of her body fo r holding the male.

'C H A P T E R  X.

SECO N D A RY  SEX U A L C H A R A C TE R S OF IN S E C T S .

Diversified s tru c tu res  possessed by the  males for seizing the females —  
Differences between the sexes, of which the meaning is  n o t  understood 
— Difference in  size between th e  s e x e s— T h y sa n u ra  —  D ip te ra  —  
H em ip te ra  —  Homo'ptera, musical pow ers possessed by th e  males 
alone —  O rthop te ra ,  musical in s trum en ts  of the  males, m uch diversified 
in s t ru c tu re ;  p u g n ac i ty ;  colors —  N europtera ,  sexual differences in  
color —  H ym enoptera ,  pugnacity  an d  colors —  Coleoptera, co lo rs ; f u r 
nished w ith  g re a t  horns, ap p a ren t ly  a s  a n  o rn am en t;  b a t t le s ;  s tr idu- 
la ting  organs generally  common to both sexes.

I n  the immense class of insects the sexes sometimes differ in  
th e ir locomotive-organs, and  often in  the ir sense-organs, as 
in  the pectinated and beautifu lly  plumose antennai of the 
males of m any species. I n  Chloeon, one of the  Ephemeras, the 
male has g rea t p illared eyes, of which the female is entirely 
destitute. T he ocelli are absent in  the females of certain  insects, 
as in  the M utillidse; and here the  females are likewise wingless. 
B u t we are chiefly concerned w ith  structures by which one male 
is enabled to  conquer another, either in  battle  or courtship, 
through his strength, pugnacity, ornam ents, or music. T he in 
num erable contrivances, therefore, by which the m ale is able to 
seize the female, m ay be briefly passed over. Besides the  com
plex structures a t  the  apex of the  abdomen, which ought per
haps to be ranked as prim ary  organs,1 “  i t  is astonishing,”  as

1 These  o rgans in the  m ale often  differ in  closely-allied species, and 
afford excellent specific charac ters .  B u t  th e ir  im portance, from a  func
tional p o in t  of view, a s  M r. R . M acL ach lan  has  rem arked  to  me, has  
probably  been overrated. I t  1ms been suggested, t h a t  s light differences 
in  these o rgans would suffice to  p reven t  the  in tercrossing  of well-marked
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M r. B. D. Walsh has rem arked, “  how many different organs are 
worked in  by natu re  fo r the seemingly insignificant object of 
enabling the  m ale to  grasp the fem ale firmly.”  The mandibles 
or jaws axe sometimes used for th is  purpose; thus the male 
Corydalis cornutus (a  neuropterous insect in  some degree allied 
to  the D ragon flies, &c.) has immense curved jaws, m any times 
longer than  those of the  fem ale; and they are smooth instead of 
being toothed, so th a t he is thus enabled to  seize her w ithout

in jury . One of the  stag-beetles 
of N orth  A m erica (Lucanus elaph- 
us) uses his jaws, which are much 
larger th a n  those of the female, for 
the same purpose, b u t probably like
wise fo r fighting. In  one of the 
sand-wasps (Amrnophila) the jaws 
in  the two sexes are closely alike, 
b u t are used fo r widely different 
purposes: the males, as Professor 
Westwood observes, “  are exceeding
ly ardent, seizing th e ir  partners 
round the neck w ith th e ir sickle
shaped ja w s ;” 2 w hilst the females 
use these organs for burrow ing in  
sand-banks and m aking th e ir nests.

The ta rs i of the front-legs are dil
ated in  m any m ale beetles, or are 
furnished w ith  broad cushions of 
h a irs ; “ i  m  m any genera of water- 

figure, female. beetles they are arm ed w ith  a  round
flat sucker, so th a t  the male may 

adhere to  the  slippery body of the female. I t  is a  much 
m ore unusual circum stance th a t the fem ales of some water-

varie ties  o r  inc ip ien t species, and  would th u s  aid in  th e i r  development, 
l h a t  th is  can  h a rd ly  be the  case, we m ay in fer  from the  m any  recorded 
cases (see, fo r  instance, B ronn , “  Geschichte der  N a tu r ,”  B. ii. 1843, s. 
164 ;  a n d  W estwood, “ T ra n sa c t .  E n t .  Soc.” vol. iii. 1842, p. 195) of dis
t in c t  species hav ing  been observed in union. M r. M acL ach lan  inform s me 
( vide “  S te t t .  E n t .  Z e itung ,”  1867, s. 155) t h a t  w hen several species of 
Phrygam die , which p resen t  strongly-pronounced differences of th is  kind, 
w ere  confined toge ther  by D r .  Aug. Moyer, th ey  coupled, and  one p a ir  
produced fe r t i le  ova.

* “  M odern Classification of Insec ts ,”  vol. ii., pp. 205, 206. M r. W alsh , 
who called my a t te n t io n  to  the double use of the  jaw s ,  says  t h a t  he has 
repeatedly  observed th is  fact.
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beetles (Dytiscus) have their elytra deeply grooved, and in 
Acilius sulcatus thickly set w ith hairs, as an aid to the male.
The females of some other water-beetles (H ydroporus) have
th e ir ely tra punctured fo r the same purpose.3 
In  the male of Crabro cribrarius (fig. 9 ) , i t  is 
the tib ia  which is dilated into a  broad horny 
plate, w ith  m inute membranous dots, giving 
to  i t  a singular appearance like th a t of a riddle.
I n  the m ale of Penthe (a  genus of beetles) a 
few of the middle jo in ts of the antennze are 
dilated and furnished on the inferior surface 
w ith cushions of hair, exactly like those on the
ta rs i of the Carabidze, “ and obviously fo r the
same end.”  I n  m ale dragon-flies, “ the ap
pendages a t  the tip  of the ta il are modified in 
an alm ost infinite variety of curious patterns 
to  enable them  to embrace the  neck of the' 
female.”  Lastly, in  the  males of m any in 
sects, the  legs are furnished w ith peculiar 
spines, knobs o r spu rs; or the whole leg is 
bowed or thickened, b u t th is is by no means 
invariably a  sexual character; or one pair, or 
all three pairs are elongated, sometimes to an 
extravagant length.

The sexes of m any species in  all the orders 
present differences, of which the m eaning is 
no t understood. One curious case is th a t of a 
beetle (fig. 1 0 ), the m ale of which has the left 
m andible m uch enlarged; so th a t the mouth is 
greatly distorted. I n  another Carabidous Flj?Qde^  
beetle, E urygnathus, we have the  ease, unique tus (much en
as fa r  as known to  M r. W ollaston, of the  head figure?'m ^fe;
of the female being m uch broader and larger, lower figure, fe-
though in  a variable degree, than  th a t of male‘
the male. Any num ber of such cases could be given. They 
abound in  the  L ep idoptera: one of the  m ost extraordinary is  tha t

3 W e have here  a  curious  and  inexplicable case of dimorphism, fo r  some 
of the  females o f  fo u r  E u ro p ean  species of Dysticus, and of ce rta in  species 
of H ydroporus, have the ir  e ly t ra  sm o o th ; and  no interm ediate  g radations  
between the  sulcated or punc tu red , and  the quite  smooth e ly t ra  have been 
observed.
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certain  male butterflies have th e ir fore-legs m ore or less 
atrophied, w ith  the tibias and ta rs i reduced to mere rudim entary 
knobs. T he wings, also, in  the  two sexes often differ in  neura- 
tion,4 and sometimes considerably in  outline, as in  the  Aricoris 
cpitus, which was shown to  me in  the B ritish  M useum by M r. A. 
Butler. T he males of certain  South A m erican butterflies have 
tu fts  of hair on the  m argins of the wings, and horny excrescences 
on the discs of the posterior pair. I n  several B ritish  butterflies, 
as shown by M r. W onfor, the males alone are in  parts clothed 
w ith  peculiar scales.

T he use of the  b rig h t lig h t of the  fem ale glow-worm has been 
subject to  m uch discussion. T he m ale is feebly lum inous, as 
are the larvae and even the  eggs. I t  has been supposed by some 
authors th a t the  lig h t serves to frigh ten  away enemies, and by 
others to guide the  m ale to  the female. A t last, M r. B elt appears 
to have solved the  difficulty: he finds th a t  all th e  Lampyridse 
which he has tried  are highly distasteful to insectivorous m am 
mals and birds. Hence i t  is in  accordance w ith M r. Bates’ 
view, hereafter to  be explained, th a t  m any insects m im ic the 
Lampyridse closely, in order to  be m istaken fo r them , and thus to 
escape destruction. H e fu rth e r believes th a t the lum inous spe
cies profit by being a t  once recognized as unpalatable. I t  is 
probable th a t the same explanation m ay be extended to  the 
E laters, both sexes of which are highly lum inous. I t  is  not 
known why the  wings of the female glow-worm have n o t been 
developed; b u t in  her present state she closely resembles a  larva, 
and as larvze are so largely preyed on by m any anim als, we can 
understand why she has been rendered so much more lum inous 
and conspicuous th an  the m ale ; and why the larvEe themselves are 
likewise lum inous.

Differences in  Size between the Sexes.—  W ith insects of all 
kinds the males are commonly sm aller than  the fem ales; and th is 
difference can often be detected even in  the larval state. So con
siderable is the difference between the  m ale and female cocoons 
of the silk-moth (Bombyx m ori), th a t  in  France they are sepa
ra ted  by a particu lar mode of weighing. In  the lower classes of 
the anim al kingdom, the greater size of the  females seems gen-

4 E  Doubleday, “  A nnals  and Mag. of N at .  I l i s t . ” vol. i. 1848. p. 379. 
I  m ay add t h a t  the  wings in ce rta in  H ym enop te ra  (see S huckard .  “ Fos- 
sorial H ym enop .”  1837, pp. 39-43) differ in  n eu ra t io n  according to 
sex.
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erally to depend on their developing an enormous number of ova; 
and th is may to a certain extent hold good with insects. But 
Dr. Wallace has suggested a much more probable explanation. 
Pie finds, a fte r carefully attending to the development of the 
caterpillars of Bombyx cynthia and yamamai, and especially to 
th a t of some dwarfed caterpillars, reared from a second brood 
on unnatural food, “ th a t in proportion as the individual moth 
is finer, so is the tim e required fo r its metamorphosis longer; 
and fo r th is  reason the female, which is the larger and heavier 
insect, from  having to carry her numerous eggs, will be pre
ceded by the m ale which is smaller and has less to m ature.”  Now 
as m ost insects are short-lived, and as they are exposed to  many 
dangers, i t  would m anifestly be advantageous to  the female to 
be im pregnated as soon as possible. This end would be gained 
by tire males being first m atured in large numbers ready fo r the 
advent of the fem ales; and th is again would naturally  follow, 
as M r. A. R. Wallace has remarked, through natural selection; 
fo r the  sm aller males would be first m atured, and thus would 
procreate a  large num ber of offspring which would inherit the 
reduced size of the ir male parents, w hilst the larger males from  
being m atured  la te r would leave fewer offspring.

There are, however, exceptions to the rule of male insects 
being sm aller th an  the fem ales; and some of these exceptions 
are intelligible. Size and strength would be an advantage to the 
males, which fight fo r the possession of the fem ales; and in  these 
cases, as w ith the stag-beetle (L ucanus), the males are larger 
th an  the  females. There are, however, other beetles which are 
n o t known to  fight together, of which the males exceed the fe
males in  size; and the m eaning of th is fact is not know n; bu t 
in  some of these cases, as w ith the huge Dynastes and Megasoma, 
we can a t  least see th a t there would be no necessity for the 
males to  be sm aller th an  the females, in order to be m atured  
before them , fo r these beetles are not short-lived, and there 
would be ample tim e fo r the pairing  of the sexes. So again, 
m ale dragon-flies ( L ibellu lid*) are sometimes sensibly larger, 
and never smaller, th an  the fem ales; and as M r. M acLachlan 
believes, they do no t generally p a ir w ith the females u n til a 
week or fo rtn igh t lias elapsed, and until they have assumed 
th e ir  proper masculine colors. B ut the most curious case, 
showing on w hat complex and easily-overlooked relations, so
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trifling  a character as difference in  size between the sexes may 
depend, is th a t of the aculeate H ym enop tera ; for M r. F . Sm ith 
inform s me th a t throughout nearly the  whole of th is  large group, 
the males, in  accordance w ith the general rule, are sm aller than 
the females, and emerge about a  week before th e m ; b u t amongst 
the  Bees, the  males of A pis mellifica, Anthidium  manicatum  
and Anthopliora acervorum, and am ongst the Fossores, the males 
of the Methoca ichneumonidcs, are la rger th an  the  females. The 
explanation of th is  anom aly is th a t  a m arriage flight is abso
lutely necessary w ith  these species, and the male requires great 
strength  and size in  order to carry  the  female th rough  the air. 
Increased size has here been acquired in  opposition to the  usual 
relation  between size and the period of development, fo r the 
males, though larger, emerge before th e  sm aller females.

We will now review the  several Orders, selecting such facts 
as more particu larly  concern us. T he Lepidoptera (Butterflies 
and M oths) w ill be retained fo r a  separate chapter.

O rder, Thysanura.—  The m em bers of th is  lowly organized 
order are wingless, dull-colored, m inute  insects, w ith ugly, al
m ost misshapen heads and bodies. T he ir sexes do no t differ, bu t 
they are in teresting  as showing us th a t  the males pay sedulous 
court to  the  females even low down in  the anim al scale. S ir  J . 
Lubbock say s: “ I t  is very am using to see these little  creatures 
( Smynthurus luteus) coquetting together. The male, which is 
m uch sm aller th an  the female, runs round her, and they b u tt 
one another, standing  face to face and moving backward and 
forw ard like two playfu l lambs. T hen the female pretends to 
ru n  away and the m ale runs after her w ith  a  queer appearance 
of anger, gets in  fro n t and stands facing her again ; then  she 
tu rn s  coyly round, bu t he, quicker and more active, scuttles 
round too, and seems to whip her w ith  his antennae; then  fo r a 
b it they stand face to face, play w ith th e ir an tenna , and seem 
to  be all in  all to  one another.”

Order, Diptera  (F lie s ) .—  T he sexes differ little  in  color. The 
greatest difference, known to M r. F . W alker, is in  the  genus 
Bibio, in  which the males are blackish or quite black, and the 
fem ales obscure brownish-orange. T he genus Elaphom yia, dis
covered by Mr. W allace in New Guinea, is highly rem arkable,
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as the males are furnished with horns, of which the females are 
quite destitute. The horns spring from beneath the eyes, and 
curiously resemble those of a stag, being either branched or 
palm ated. I n  one of the species, they equal the whole body in 
length. They m igh t be thought to  be adapted fo r fighting, bu t 
as in  one species they are of a beautiful pink color, edged w ith 
black, w ith  a  pale- central stripe, and. as these insects have alto
gether a  very elegant appearance, i t  is perhaps more probable 
th a t they serve as ornam ents. T h a t the males -of some D iptera 
fight together is  certa in ; P rof. Westwood has several tim es seen 
th is  w ith the  Tipuke. T he males of other D ip tera apparently 
try  to  w in the  fem ales by th e ir music: H . M uller watched for 
some tim e two males of an E ristalis courting a  fem ale; they 
hovered above her, and flew from  side to side, m aking a high 
hum m ing noise a t  the  same tim e. Gnats and mosquitoes (Cul- 
icidge) also seem to  a ttra c t each other by hum m ing; and Prof. 
M ayer has recently ascertained th a t the hairs on th e  antennae of 
the m ale vibrate in  un ison  w ith the notes of a  tuning-fork, 
w ithin the range of the  sounds em itted by the  funali. The 
longer hairs vibrate sym pathetically w ith the graver notes, and 
the shorter hairs w ith  the h igher ones. Landois also asserts tha t 
he has repeatedly draw n down a whole swarm of gnats by u tter
ing a particu la r note. I t  m ay be added th a t the m ental faculties 
of the D ip tera  are probably higher than  in  m ost other insects, in  
accordance w ith  th e ir highly-developed nervous system.5

Order, H em iptera  (F ield-B ugs).—  M r. J .  W. Douglas, who 
has particu larly  attended to  the  B ritish  species, has kindly given 
me an account of th e ir  sexual differences. The males of some 
species are furnished w ith wings, whilst the females are wing
less ; the sexes differ in  tire form  of th e ir bodies, elytra, antennae 
and ta rs i ;  b u t as the  signification of these differences are u n 
known, they m ay be here passed over. The females are gen
erally la rger and m ore robust th a n  the males. W ith B ritish , 
and, as fa r  as M r. Douglas knows, w ith  exotic species, the  sexes 
do n o t commonly differ m uch in  color; bu t in  about six B ritish  
species the  male is considerably darker than  the female, and in

s See M r. B. T . Low ne’s  in te res t ing  work, “ O n  the  A natom y of the 
Blowfly, M usca  vom itoria ,” p. 14. H e  rem arks  (p. 33) th a t ,  “ th e  cap
tured  flies u t te r  a  pecu lia r  p la in t iv e  note , and  t h a t  th is  sound causes other 
flies to  d isappear .”
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about four other species the  female is darker th an  the male. 
Both sexes of some species are beautifully colored; and as these 
insects em it an extremely nauseous odor, th e ir conspicuous colors 
m ay serve as a signal th a t they are unpalatable to insectivorous 
animals. I n  some few cases the ir colors appear to be directly 
protective: thus P rof. Hoffm ann inform s me th a t  he could 
hardly distinguish a  sm all pink and green species from  the  buds 
on the trunks of lime-trees, which th is  insect frequents.

Some species of Reduvid® m ake a stridu la ting  noise; and, in  
the  case of Pirates stridulus, th is  is said to  be effected by the 
movement of the neck w ith in  the  prothoracic cavity. According 
to W estring, Reduvius personatus also stridulates. B u t I  have 
no reason to  suppose th a t  th is  is a  sexual character, excepting 
th a t with, non-social insects th e re  seems to be no use fo r sound- 
producing organs, unless i t  be as a  sexual call.

Order, Homoptera.—  Every one who has wandered in  a  trop
ical forest m ust have been astonished a t the  din m ade by the 
m ale Cicad®. T he females are m u te ; as the Grecian poet Nen- 
archus says, “  H appy the Cicadas live, since they all have voice
less wives.”  T he noise thus m ade could be plain ly  heard on 
board the “  Beagle,”  when anchored a t a  quarter of a m ile from  
the  shore of B raz il; and C aptain  Hancock says i t  can be heard 
a t  the distance of a  mile. T he Greeks form erly kept, and the 
Chinese now keep, these insects in  cages fo r the sake of the ir 
song, so th a t  i t  m ust be pleasing to  the ears of some men. The 
Cicad® usually sing during  the  day, w hilst the  F u lgorid® ap
pear to  be night-songsters. The sound, according to  Landois, 
is produced by the vibration of the lips of the spiracles, which 
are set in to  m otion by a curren t of a ir  em itted from  the  trache® ; 
bu t th is  view has lately  been disputed. D r. Powell appears to 
have proved th a t  i t  is produced by the  vibration of a mem
brane, set in to  action by a  special muscle. I n  the  living insect, 
w hilst stridu lating , th is  m em brane can be seen to v ib rate ; and 
in  the dead insect the  proper sound is heard, i f  the muscle, when 
a  little  dried and hardened, is pulled w ith  the point of a pin. 
I n  the  female the whole complex m usical apparatus is present, 
b u t is much less developed th an  in  the male, and is never used for 
producing sound.

W ith  respect to the object of the music, D r. H artm an, in
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speaking of the  Cicadai septemdecim of the U nited States, says, 
“ the drum s are now (Ju n e  6th and 7th, 1851) heard in  all 
directions. T h is I  believe to be the m arital summons from  the 
m ales. S tand ing  in  th ick  chestnut sprouts about as high as my 
head, where hundreds were around me, I  observed the females 
com ing around the  drum m ing males.”  H e adds, “ th is season 
(A ug., 1868) a  draw f pear-tree in  my garden produced about 
fifty larva; of Cic. pruinosa;  and I  several tim es noticed the fe
males to  a lig h t near a  m ale while he was u ttering  his clanging 
notes.”  F ritz  M uller writes to me from  S. Brazil th a t he has 
often  listened  to  a musical contest between two or three males 
of a  species w ith  a  particu larly  loud voice, seated a t a consid
erable distance from  each o th e r: as soon as one had finished his 
song, another im m ediately began, and then  another. As there 
is so m uch riva lry  between the males, i t  is probable th a t the 
fem ales n o t only find them  by the ir sounds, but th a t, like female 
birds, they are excited or allured by the male w ith the most at
tractive voice.

I  have n o t heard  of any well-marked cases of ornam ental d if
ferences between the  sexes of the  Hom optera. M r. Douglas in 
form s m e th a t  there are three B ritish  species, in  which the male 
is  black o r m arked w ith  black bands, w hilst the females are pale- 
colored or obscure.

O rder, Orthoptera (C rickets and Grasshoppers).—  The males 
in  the three sa lta to ria l fam ilies in  th is  Order are rem arkable 
fo r th e ir m usical powers, nam ely the  A chetidu or crickets, the 
LocustidcB fo r w hich there is no equivalent English name, and 
the Aeridiidm o r grasshoppers. T he stridulation produced by 
some of the  Locustid® is so loud th a t  i t  can be heard during 
the n ig h t a t  the  distance of a  m ile ; and  th a t m ade by certain 
species is n o t unm usical even to  the hum an ear, so th a t the 
Ind ians on the Amazons keep them  in  wicker cages. All ob
servers agree th a t  the  sounds serve either to call or excite th -  
m ute fem ales. W ith  respect to  the  m igratory locusts of Russia, 
K orte  has given c an  in teresting case of selection by the female 
of a male. T he m ales of th is  species (Pachytylus migratorius) 
w hilst coupled w ith  the  fem ale stridu la te  from  anger or jealousy,

0 1 s ta te  th is  on th e  a u th o r i ty  o f  Koppen, “ Ueber die Heuschrecken in  
S iid russ land ,” p. 32, fo r  I  have  in  v a in  endeavoured to  procure  K or te ’s 
work.

19
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if  approached by other males. T he house-cricket when surprised 
a t n igh t uses its  voice to  w arn its  fellows. In  N orth  America 
the K aty-did (P latyphyllum  concavum, one of the Locustidse) 
is described as m ounting on the  upper branches of a  tree, and in  
the evening beginning “ his noisy babble, while rival notes issue 
from  the neighboring trees, and the  groves resound w ith  the  call 
of Katy-did-she-did  th e  live-long n igh t.”  M r. Bates, in  speak

in g  of the  E uropean  field-cricket 
(one of the Achetidse), says “ the 
m ale has been observed to  place 
h im self in  the evening a t  the en
trance of his burrow , and  stridu- 
la te  u n til a  fem ale approaches, 
when the  louder notes are suc
ceeded by a  m ore subdued tone, 
w hilst the successful musician 
caresses w ith  h is antennge the 
m ate he has won.” 7 D r. Scudder 
was able to  excite one o f these in-

F ig. 11.—  Gryllus campestris sec ts  to  a n sw er h im , by  ru b b in g  
(from Landois). on  a  a

R igh t-band  figure, u nd e r  side of sexes a  rem arkable auditory ap-
S X l , S i ,U, S  P ^ t u s  has been discovered by 
( s t ) .  L e f t-hand  figure, u p pe r  V on Siebold, situated  in  the
surface  of wing-cover, w ith  •.
the  pro jecting , smooth ner-  11UUI'
vure, r, across w hich  the  tee th  I n  the th ree  Fam ilies the 
(st) a i e  sciaped. sounds are differently produced.

In  the males of the Achetidse both wing-covers have the same ap
p ara tu s; and th is  in  the  field-cricket ( Gryllus Campestris, fig. 
11) consists, as described by Landois, of from  131 to  138 sharp, 
transverse ridges o r teeth (st)  on the  under side of one of the 
nervures of the wing-cover. T h is toothed nervure is rapidly 
scraped across a projecting, smooth, hard  nervure ( r )  on the 
upper surface of the  opposite wing. F irs t  one w ing is rubbed 
over the  other, and then  the movement is reversed. B oth wings 
are raised a little  a t  the same tim e, so as to  increase th e  res
onance. In  some species the  wing-covers of the  males are fu r 
nished a t  the base w ith  a tale-like plate. I  here give a draw ing

1 “  T h e  N a tu r a l i s t  on the  Amazons,”  vol. i., p. 252. M r. B a te s  gives a  
very  in te res t ing  discussion on the  g rad a t io n s  in  the  musical a p p a ra tu s  
o f  the  th ree  families,
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(fig. 12) of the teeth on the under side of the nervure of another 
species of Gryllus, viz., G. domesticus. W ith respect to the for
m ation of these teeth, Dr. Gruber has shown th a t they have been 
developed by the aid of selection, from  the 
m inute scales and hairs w ith which the wings 
and body are covered, and I  came to the same 
conclusion w ith  respect to those of the Coleop- 
tera . B u t Dr. G ruber fu rther shows th a t the ir 
development is in  p a r t directly due to the 
stim ulus from  the fric tion  of one wing over 
the other.

I n  the Locustidze the opposite wing-covers
differ from  each other in  structure (fig. 13 ), FlNervure of d ry l
and the action cannot, as in  the last fam ily, he lu s  domesticus
reversed. T he le f t w ing, which acts as the bow, fl0m LandoisL
lies over the r ig h t wing which serves as the fiddle. One of the 
nervures (a) on the under surface of the form er is finely ser
rated , and  is scraped across the prom inent nervures on the upper 
surface of the opposite or rig h t wing. I n  our B ritish  Phasgonura 
viridissima  i t  appeared to me th a t the serrated nervure is rubbed 
against the rounded liind-eorner of the opposite wing, the edge 
of which is  thickened, colored brown, and very sharp. In  the 
r ig h t wing, b u t n o t in  the le ft, there is a little  plate, as trans
p aren t as talc, surrounded by nervures, and called the speculum. 
I n  Ephippiger v itium , a  member of th is same family, we have 
a  curious subordinate m odification; fo r the wing-covers are 
greatly  reduced in  size, bu t “ the posterior p a rt of the pro
thorax  is elevated in to  a  kind of dome over the wing-covers, and 
which has probably the effect of increasing the sound.”

We thus see th a t  the  m usical apparatus is more differentiated 
or specialized in  the Locustidze (w hich in c lu d e ,.I  believe, the 
m ost powerful perform ers in  the O rder), than  in  the Achetidze, 
in  which both wing-covers have the same structure and the same 
function. Landois, however, detected in  one of the  Locustidze, 
nam ely, in  Decticus, a  short and narrow  row of small teeth, 
m ere rudim ents, on the inferior surface of the rig h t wing- 
cover, which underlies the other and is never used as the bow. 
I  observed the  same rud im entary  structure on the under side of 
the  r ig h t wing-cover in  Phasgonura viridissima. Hence we may 
in fe r w>'£b. confidence th a t  the Locustidze are descended from a
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form , in  which, as in  the existing Achetidse, both  wing-covers 
had serrated nervures on the under surface, and could be ind if
ferently  used as the bow ; b u t th a t in  the  Locustidas the two 
wing-covers gradually  became differentiated and perfected, on 
the principle of the division of labor, the one to ac t exclusively 
as the bow, and the o ther as the fiddle. D r. G ruber takes the 
same view, and has shown th a t rudim entary  teeth  are commonly 
found on  the  in ferio r surface of the r ig h t wing. By what steps 
the  m ore sim ple apparatus in  the  Achetidse originated, we do 
no t know, bu t i t  is probable th a t the basal portions of the wing-

F ig .  13.—  Chloroccelus T a n a n a  ( f ro m  B a te s ) ,  a, I ,  Lobes o f  opposite
wing-covers.

covers originally  overlapped each other as they do a t  present; 
and  th a t  the  fric tio n  of the  nervures produced a  g ra tin g  sound, 
as is now the  case w ith  the  wing-covers of th e  fem ales.8 A 
g ra tin g  sound th u s occasionally and accidentally m ade by the 
males, i f  i t  served them  ever so li t t le  as a love-eall to  the fe-

" Mr. W alsh  also in fo rm s  me t h a t  he h a s  noticed t h a t  the  female 
of I lie P la ty p h y l lu m  concavum , “  w hen ca p tu red  m akes a  teeble g ra ting  
noise by shuffling h e r  w ing-covers  to g e th e r .”

http://rcin.org.pl



SECONDARY SEXUAL CHARACTERS 293

males, m igh t readily have been intensified through sexual selec
tion, by variations in  the roughness of the nervures having been 
continually preserved.

In  the  la st and th ird  Fam ily, namely, the Acridiidae or grass
hoppers, the  stridu lation  is produced in  a very different m anner, 
and according to  Dr. Scudder, is 
no t so sh rill as in  the preceding 
Fam ilies. T he inner surface of 
the fem ur (fig. 14, r )  is furnished 
w ith  a  longitudinal row of m i
nute, elegant, lancet-shaped, elas
tic  teeth, from  85 to  93 in  num 
ber; and these are scraped across 
the sharp projecting  nervures on 
the wing-covers, which are thus 
made to  vibrate and resound.
H arris  says th a t  when one of the
m ales  b eg in s  to  p la y , h e  f ir s t  F ig_ 14. _ H ind-leg of Stenobo- 
“  b en d s  th e  s h a n k  o f  th e  h in d -le g  thrus pratorum : r, the strid-
beneath the  th igh , where i t  is
lodged  in  a  fu r ro w  designed  to  much magnified (from Lan-
receive it , and  then  draws the  leg dois)’
briskly u p  and  down. H e does n o t play both fiddles together, 
bu t alternately , first upon one and  then  on the other.”  I n  many 
species, the  base of the abdomen is hollowed out in to  a great 
cavity w hich is believed to ac t as a  resounding board. In  Pneu- 
m ora (fig. 1 5 ), a  S. A frican  genus belonging to the same family, 
we m eet w ith  a  new and rem arkable modification; in  the males a 
sm all notched ridge projects obliquely from  each side of the ab
domen, against which the  b in d  fem ora are rubbed. As the male 
is fu rn ished  w ith  wings (the  fem ale being wingless), i t  is rem ark
able th a t  the  th ighs are n o t rubbed in  the usual m anner against 
the w ing-covers; b u t th is  m ay perhaps be accounted fo r by the 
unusually  sm all size of th e  hind-legs. I  have no t been able to  ex
am ine th e  inner surface o f the th ighs, which, judging from  
analogy, would be finely serrated. T he species of Pneum ora have 
been m ore profoundly modified fo r the  sake of stridulation  than  
any o ther orthopterous in sect; fo r in  the male the whole body 
has been converted in to  a m usical instrum ent, being distended 
w ith  a ir, like a  g reat pellucid bladder, so as to  increase the  res-
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onanee. M r. T rim en  inform s me th a t a t the Cape of Good Hope 
these insects make a wonderful noise during  the night.

In  the th ree foregoing fam ilies, the females are almost always 
destitute of an efficient m usical apparatus. B u t there are a few 
exceptions to  th is  rule, fo r Dr. Gruber has shown th a t both sexes 
of Ephippiger vitium  are thus provided; though the organs differ

F ig . 15.—  P n e u m o ra  ( f ro m  specimens in the  B r i t ish  M u se u m ) .  Upper
figure, m a le ;  lower figure, female.

in  the m ale and  fem ale to a  certain  extent. H ence we cannot 
suppose th a t  they have been transferred  from  the  m ale to  the 
female, as appears to  have been the case w ith the secondary sexual 
characters of m any other anim als. They m ust have been inde
pendently developed in  the two sexes, which no doubt m utually 
call to  each other during  the season of love. In  m ost other Lo-
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eusticUe (but not according to Landois in Decticus) the females 
have rudim ents of the stridulatory organs proper to the male; 
from  whom it  is probable th a t these have been transferred. 
Landois also found such rudim ents on the under surface of the 
wing-covers of the female Achetid®, and on the femora of the 
fem ale Acridiidas. In  the Homoptera, also, the females have 
th e  proper musical apparatus in  a  functionless s ta te ; and we shall 
hereafter m eet in  other divisions of the animal kingdom with 
m any instances of structures proper to the male being present in 
a  rudim entary  condition in  the female.

Landois has observed another im portant fact, namely, th a t in 
the females of the  Acridiidse, the stridulating teeth on the femora 
rem ain throughout life  in  the  same condition in  which they first 
appear during  the  larval state in  both sexes. In  the males, on 
the  o ther hand, they become fu rther developed, and acquire their 
perfect structu re  a t  the  last m olt, when the insect is m ature and 
ready to  breed.

F rom  the  facts now given, we see th a t the means by which 
the males of the O rthoptera produce the ir sounds are extremely 
diversified, and are altogether different from  those employed by 
the  H om optera.9 B u t throughout the  anim al kingdom we often 
find the  same object gained by the m ost diversified m eans; this 
seems due to  the  whole organization having undergone m ultifar
ious changes in  the  course of ages, and as p a rt a fter p a rt varied 
different variations were taken advantage of for the same gen
eral purpose. T he diversity of means fo r producing sound in 
the  th ree fam ilies of the O rthoptera and in  the Homoptera, im
presses the  m ind  w ith the high im portance of these structures 
to  the  males, fo r the sake of calling or alluring the females. We 
need feel no surprise a t  the am ount of modification which the 
O rthoptera have undergone in  th is  respect, as we now know, 
from  D r. S cudders  rem arkable discover}', th a t there has been 
m ore th a n  am ple tim e. T h is n a tu ra lis t has lately found a fossil 
insect in  the  Devonian form ation of New Brunswick, which is 
fu rn ished  w ith  “ the  well-known tym panum  or stridulating  ap
para tus of the  m ale Locustidas.”  T he insect, though in  most 
respects related  to  the N europtera, appears, as is so often the

0 L ando is  has  recently  found in  ce r ta in  O rtho p te ra  rud im en ta ry  s tru c 
tu r e s  closely s im ila r  to the  sound-producing organs in the H om op te ra ;  
a n d  th is  is  a  su rp r is in g  fact.
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case w ith  very7 ancient form s, to  connect the two related  Orders 
of the N europtera and  O rthoptera.

I  have b u t little  more to say on the  O rthoptera. Some of the 
species are very pugnacious; when two m ale field-crickets ( Gryl
lus campestris) are confined together, they fight till  one kills the 
o th er; and the  species of M antis are described as m aneuvering 
w ith  th e ir sword-like front-lim bs, like hussars w ith  th e ir  sabres. 
The Chinese keep these insects in  little  bamboo cages, and match 
them  like game-cocks. W ith  respect to color, some exotic locusts 
are beautifu lly  o rnam ented ; the posterior wings being m arked 
w ith red, blue, and  b lack ; b u t as th roughout the  O rder the sexes 
rarely differ m uch in  color, i t  is n o t probable th a t they  owe their 
b righ t t in ts  to  sexual selection. Conspicuous colors m ay be of use 
to  these insects, by giving notice th a t they are unpalatable. Thus 
i t  has been observed th a t  a  bright-colored In d ian  locust was in 
variably rejected when offered to  birds and lizards. Some cases, 
however, are known of sexual differences in  color in  th is  Order. 
The m ale of an  Am erican c rick e t10 is described as being as white 
as ivory, w hilst the  female varies from  alm ost white to  greenish- 
yellow o r dusky. M r. W alsh inform s me th a t  the  ad u lt male of 
Spectrum femoratum  (one of the Phasmidce) “ is of a  shining 
brownish-yellow co lo r; the adu lt female being of a  dull, opaque, 
cinereous b row n ; the young of both sexes being green.”  Lastly, 
I  m ay m ention th a t the  m ale of one curious k ind  of cricket is 
furn ished w ith “  a  long m em branous appendage, which falls over 
the face like a  veil ” ; b u t w hat its use m ay be, is no t known.

Order, Neuroptera .—  L ittle  need here be said, except as to 
color. I n  the Ephemeridas the sexes often  differ slightly in  their 
obscure t in t s ; b u t i t  is no t probable th a t  the males a re  thus ren
dered attractive to  the females. T he Libellulidas, o r dragon
flies, are ornam ented w ith  splendid green, blue, yellow, and ver
m ilion m etallic t in t s ; and the sexes often differ. Thus, as Prof. 
Westwood rem arks, the  males of some of the  Agrionid®, “  are of 
a rich  blue w ith black wings, w hilst the females are fine green 
w ith  colorless wings.” B u t in  Agrion R a m b w ii  these colors are 
exactly reversed in  the two sexes. In  the  extensive N . American

10 T h e  OS canthus nivalis. H a r r i s ,  “ Insects  of N ew  E n g lan d ,” p. 124. 
T h e  two sexes o f  QJJ. pellucidus of E u ro p e  differ, as I  hear from Victor 
C arus ,  in nearly  the  same manner.
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genus of H e te rin a , the males alone have a beautiful carmine spot 
a t  the base of each wing. In  Ana-.x junius the basal part of the 
abdomen in  the m ale is a vivid ultra-m arine blue, and in the 
female grass-green. In  the allied genus Gomphus, on the other 
hand, and in  some other genera, the sexes differ but little in color. 
I n  closely-allied form s throughout the animal kingdom, sim ilar 
cases of the sexes differing greatly, or very little, or no t a t  all, 
are of frequent occurrence. Although there is so wide a differ
ence in  color between the sexes of many Libellulidaj, i t  is often 
difficult to say which is the more b rillian t; and the ordinary 
coloration of the  two sexes is reversed, as we have ju s t seen, in 
one species of Agrion. I t  is not probable th a t their colors in 
any case have been gained as a protection. Mr. MacLachlan, 
who has closely attended to th is family, writes to me tha t dragon
flies—  the ty ran ts  of the insect-world —  are the least liable of 
any insect to be attacked by birds or other enemies, and he be
lieves th a t  th e ir bright colors serve as a sexual attraction. Cer
ta in  dragon-flies apparently are attracted by particular colors: 
M r. P atte rson  observed th a t the Agrionidas, of which the males 
are blue, settled in  num bers on the blue float of a fishing line ; 
w hilst two other species were attracted by shining white colors.

I t  is an in teresting  fact, first noticed by Schelver, that, in 
several genera belonging to two sub-families, the males on first 
emergence from  the pupal state, are colored exactly like the fe
m ales; b u t th a t  th e ir bodies in  a short tim e assume a conspicuous 
m ilky-blue t in t ,  owing to the exudation of a kind of oil, soluble 
in  ether and  alcohol. M r. M acLachlan believes th a t in  the male 
o f Libellula depressa th is  change of color does not occur until 
nearly a  fo rtn ig h t a fte r the metamorphosis, when the sexes are 
ready to  pair.

C ertain  species of N eurothem is present, according to Brauer, 
a  curious case of dim orphism , some of the females having ordi
nary  wings, w hilst others have them  “  very richly netted, as in 
the  males of the same species.”  B rauer “  explains the phe
nom enon on D arw inian principles by the supposition th a t the 
close n e ttin g  of the veins is a  secondary sexual character in 
the  m ales, w hich has been abruptly  transferred to some of the 
females, instead of, as generally occurs, to all of them .’ Mr. 
M acLachlan inform s me of another instance of dimorphism in 
several species of AgTion, in  which some individuals are of an
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orange color, and these are invariably females. T h is is prob
ably a  case of reversion; fo r in  the tru e  Libellulie, when the 
sexes differ in  color, the fem ales are orange or yellow ; so th a t 
supposing A grion to  be descended from  some prim ordial form 
which resembled the  typical L ibelluke in  its sexual characters, 
i t  would n o t be surprising  th a t a  tendency to vary in  th is  m an
n er should occur in  the  fem ales alone.

A lthough m any dragon-flies are large, powerful, and fierce 
insects, the  males have n o t been observed by M r. M acLachlan 
to  fight together, excepting, as he believes, in  some of the 
sm aller species of A grion. In  another group in  th is  Order, 
nam ely, the  T erm ites or w hite an ts, both sexes a t the tim e of 
sw arm ing m ay be seen ru n n in g  about, “ the male after the 
fem ale, sometimes two chasing one female, and  contending 
w ith  g rea t eagerness who shall w in the  prize.”  T he Atropos 
pulsatorius is  said to m ake a  noise w ith  its  jaws, which is an
swered by other individuals.

Order, Hymenoptera .— T hat in im itable observer, M. Fabre, 
in describing the  habits of Cerceris, a  wasp-like insect, rem arks 
th a t  “  fights frequently  ensue between the  males for the  posses
sion of some particu la r female, who sits an  apparently  uncon
cerned beholder of the struggle fo r supremacy, and when the 
victory is decided, quietly flies away in  company w ith the con
queror.”  Westwood says th a t  the  males of one of the  saw-flies 
(Tenthredinse) “ have been found fighting  together, w ith  their 
m andibles locked.”  As M. Fabre speaks of the males of Cerceris 
striv ing  to obtain  a  particu la r fem ale, i t  m ay be well to bear 
in  m ind th a t insects belonging to  th is O rder have the power of 
recognizing each o ther a fte r long intervals of tim e, and are 
deeply attached. F o r instance, P ie rre  H uber, whose accuracy 
no one doubts, separated some ants, and when, a fte r an  interval 
of fo u r m onths, they m et others w hich had  form erly belonged 
to  the same com m unity, they recognized and  caressed one an
other w ith  th e ir antennas. H ad  they been strangers they would 
have fought together. A gain, when two com m unities engage in 
a  battle , the an ts on the  same side sometimes a ttack  each other 
in  the  general confusion, b u t they soon perceive th e ir mistake, 
and the one a n t soothes the other.

In  th is  O rder slight differences in  color, according to sex,
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are common, but conspicuous differences are rare except in the 
fam ily of Bees; yet both sexes of certain groups are so brilliantly 
colored —  for instance in Chrysis, in  which vermilion and m etal
lic greens prevail —  th a t we are tempted to attribute the result 
to sexual selection. In  the  Ichneumonid®, according to Mr. 
Walsh, the  males are almost universally lighter-colored than  the 
females. On the other hand, in  the Tenthredinid® the males 
are generally darker th an  the females. I n  the Siricid® the sexes 
frequently d iffer; thus the male of Sirex juvencus is banded w ith 
orange, w hilst the female is dark purp le; bu t i t  is difficult to 
say w hich sex is the  more ornamented. In  Tremex columboe 
the fem ale is much brighter colored than  the male. I  am in 
form ed by M r. F . Sm ith, th a t the male ants of several species 
are black, the females being testaceous.

I n  the fam ily of Bees, especially in  the solitary species, as 
I  hear from  the same entomologist, the sexes often differ in 
color. T he males are generally the brighter, and in  Bombus 
as well as in  A pathus, m uch more variable in  color than  the 
females. I n  Anthophora retusa the male is of a rich  fulvous- 
brown, w hilst the  female is  quite black: so are the  females of 
several species of Xylocopa, the males being brigh t yellow. On 
the other hand  the  females of some species, as of Andrcena 
fulva, are m uch brigh ter colored than  the males. Such differ
ences in  color can hardly  be accounted for by the males being 
defenseless and thus requiring  protection, whilst the females are 
well defended by th e ir stings. H . M uller, who has particularly 
attended to  the habits of bees, attributes these differences in 
color in  chief p a r t  to  sexual selection. T hat bees have a  keen 
perception of color is  certain . H e says th a t the males search 
eagerly and  fight fo r the  possession of the fem ales; and he 
accounts th rough such contests fo r the  mandibles of the  males 
being in  certain  species la rger th an  those of the  females. In  
some cases the  males are fa r  m ore numerous than  the  females, 
e ither early  in  the season, o r a t  a ll tim es and places, or, locally; 
whereas the females in  other eases are apparently in  excess. In  
some species the more beautiful males appear to have been 
selected by the  fem ales; and in  others the m ore beautiful 
females by the  males. Consequently in  certain genera the males 
of the  several species differ m uch in  appearance, w hilst the 
fem ales are alm ost indistinguishable; in  other genera the reverse
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occurs. II . M uller believes th a t the  colors gained by one sex 
through sexual selection have often  been transferred  in  a  variable 
degree to  the other sex, ju s t as the pollen-collecting apparatus 
of the female has often been transferred  to  the  male, to whom 
i t  is absolutely useless.11

M utilla Europcea makes a  s trid u la tin g  noise; and  according 
to Goureau both sexes have th is  power. H e attributes the sound 
to  the fric tion  of the th ird  and preceding abdominal segments, 
and  I  find th a t  these surfaces are m arked w ith  very fine con
centric ridges; b u t so is the projecting  thoracic collar into 
which the  head articulates, and th is  collar, when scratched with 
the po in t of a  needle, em its the  proper sound. I t  is  rather 
su rp rising  th a t  both sexes should have the power of stridulating , 
as the m ale is  w inged and th e  female wingless. I t  is notorious 
th a t  Bees express certain  emotions, as of anger, by the  tone 
of th e ir h u m m in g ; and according to  H . M uller, th e  males of 
some species m ake a  peculiar singing noise w hilst pursu ing  the 
females.

O rder, Coleoptera (B eetles).—  M any beetles are colored so as 
to resemble th e  surfaces which they habitually  frequent, and 
they thus escape detection by th e ir  enemies. O ther species, for 
instance diamond-beetles, are ornam ented w ith splendid colors, 
which are often arranged in  stripes, spots, crosses, and other 
elegant patterns. Such colors can hardly  serve directly  as a 
protection, except in  the case of certain  flower-feeding species; 
b u t they  m ay serve as a  w arning or means of recognition, on 
the same princip le as the  phosphorescence of the  glow-worm.

11M. P e r r i e r  in  his a r t ic le  “ la  Selec tion  sexuelle d ’aprfcs D a r w i n ”  
( “ R evue  Scientifique,” Feb . 1873, p. 8 6 8 ) ,  w i th o u t  a p p a re n t ly  having 
reflected m uch ou the subject,  objects t h a t  a s  the  m ales  o f  social bees 
a re  known to be produced from unfertil ized  ova, they  could n o t  t ran sm it  
new c h a ra c te rs  to  th e ir  male offspring. T h is  is a n  e x t ra o rd in a ry  objec
tion. A  female bee fertil ized  by a male, w hich  p resen ted  some charac te r  
fac i l i ta t in g  the  u n ion  of the sexes, o r  rendering  him m ore  a t t r a c t iv e  to  
the  female, would lay  eggs w hich  would produce only fem ales ;  bu t 
these young females would n e x t  y e a r  p roduce  m a le s ;  a n d  will i t  be 
pre tended  t h a t  such  m ales would n o t  in h e r i t  the  c h a ra c te rs  of the ir  
male g ra n d fa th e r s ?  T o  tak e  a  case  w i th  o rd in a ry  a n im a ls  a s  nearly  
paralle l  a s  poss ib le :  if  a  female of an y  w h ite  quad ruped  o r  b ird  were 
crossed by a  male of a  black breed, an d  the  m ale  a n d  fem ale  offspring 
w ere  pa ired  together,  will it be pretended t h a t  th e  g randch ild ren  would 
no t inhe r i t  a  tendency to  b lackness from  th e i r  m ale g ra n d fa th e r?  T he  
acq u irem en t  of new ch a rac te rs  by the  s te r i le  worker-bees is  a  m uch  more 
difficult case, b u t  I  have  endeavoured to  show  in my “  O rig in  of Species,” 
how these s te r i le  beings a re  subjected  to  the  pow er of n a tu r a l  selection.
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As w ith  beetles the colors of the two sexes are generally alike, 
we have no evidence th a t they have been gained through sexual 
selection; b u t th is  is a t  least possible, fo r they may have been 
developed in  one sex and then transferred to the o ther; and 
th is  view is even in  some degree probable in  those groups which 
possess o ther well-marked secondary sexual characters. Blind 
beetles, w hich cannot of course behold each other’s beauty, never, 
as I  hear from  M r. Waterhouse, J r .,  exhibit bright colors, 
though they  often  have polished coats; bu t the explanation of 
th e ir obscurity m ay be th a t they generally inhabit caves and 
o ther obscure stations.

Some Longicorns, especially certain Prionidge, offer an excep
tio n  to  the  ru le  th a t the sexes of beetles do no t differ in color. 
M ost of these insects are large and splendidly colored. The 
m ales in  the  genus Pyrodes,12 which I  saw in  M r. Bates’ collec
tion , are generally redder b u t ra th er duller than  the females, 
the la tte r  being colored of a more o r less splendid golden-green. 
O n the  o ther hand, in  one species the male is golden-green, the 
fem ale being richly tin ted  w ith  red  and purple. In  the genus 
E sm eralda the  sexes differ so greatly in  color th a t they have 
been ranked  as d istinct species; in  one species both are of a 
beautifu l sh in ing  green, bu t the m ale has a  red thorax. On the 
whole, as fa r  as I  could judge, the females of those Prionidse, 
in  which the  sexes differ, are colored more richly than  the males, 
and  th is  does n o t accord w ith  the  common rule in  regard to 
color, w hen acquired through sexual selection.

A m ost rem arkable distinction between the  sexes of many 
beetles is  presented by the  g reat horns which rise from  the 
head, thorax , and clypeus of the m ales; and in  some few cases 
from  th e  under surface of the body. These horns, in  the great

12 P yrodes pulcherrim us, in  which the  sexes differ conspicuously, has 
been described by  M r. B a te s  in  “  T ran sac t .  E n t .  Soc.”  1S69, p. 50. I 
will specify th e  few  o th e r  cases in  which I  have heard  of a  difference 
in  color betw een th e  sexes o f  beetles. K irby  and Spence ( “  Introduct. 
t o  Entomology,”  vol. iii. p .  301) m ention  a  C antharis ,  Meloe, Rhagium, 
a n d  th e  L e p tu ra  tes tacea;  th e  m a le 'o f  the  la t te r  being testaceous, with 
a  black tho rax ,  and  th e  female of a  dull red all over. These two la tter  
beetles belong to  th e  fam ily  o f  Longicorns. Messrs. R .  T rim en  and 
W ate rho use ,  jun . ,  in form  me o f  two Lamellicorns, viz., a  Peritr ic li ia  and 
T rich iu s ,  the  m ale of th e  l a t t e r  being more obscurely colored than  the 
female. I n  T illu s  elongatus  the male is  black, and  the  female always, 
a s  i t  is believed, o f  a  da rk  blue color, w ith  a  red thorax. T h e  male, 
also, o f  Orsodacna atra, a s  I  h ea r  from M r. W alsh, is black, the  female 
( th e  so-called O. ruficollis) having a  ru fous  thorax.
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fam ily  of the  Lam ellicorns, resemble those of various quadru
peds, such as stags, rhinoceroses, &c., and are w onderful both 
from  the ir size and diversified shapes. Instead  of describing 
them , I  have given figures of the  males and females of some 
of the more rem arkable forms. (F igs. 16 to  20.) T he females 
generally exhibit rudim ents of the horns in  the form  of small
knobs or ridges; h u t some are destitu te of even the  slightest
rudim ent. On the o ther hand, the  horns are nearly as well 
developed in  the  female as in  the  m ale of Phanccas lancifer;
and only a little  less well developed in  the  fem ales of some

F ig . 16.—  C halcosom a a t la s .  U p p e r  figure, m ale (reduced) ; lower figure,
fem ale  (na t .  s ize) .

other species of th is  genus and of Copris. I  am inform ed by 
Mr. Bates th a t the  horns do n o t differ in  any m anner corre
sponding w ith the  m ore im portan t characteristic differences 
between the several subdivisions of the  fam ily : th u s w ith in  the 
same section of the  genus Onthophagus, there are species whicli 
have a  single horn , and others which have two.

In  alm ost all cases, the  horns are rem arkable from  th e ir ex
cessive variab ility ; so th a t a graduated series can be formed, 
from  the m ost highly developed males to others so degenerate
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th a t they can barely be distinguished from  the females. Mr. 
W alsh found th a t in  Plianceus carnifex the horns were thrice as

F ig . 17.—  Copris Isidis. (Left-hand figures, males.)

F ig. 18.—  Phananis faunus.

F ig. 19.—  Dipelicus eantori.

F ig . 20.—  O nthopbagus rangifer, enlarged.

long in some males as in others. M r. Bates, a lter examining 
above a hundred males, of Onthopliagus rangifer (fig. 20),

http://rcin.org.pl



304 T H E  D E S C E N T  O F  M A N

thought th a t he had a t last discovered a species in  which the 
horns did n o t vary ; but fu rther research proved the contrary.

The ex traordinary  size of the horns, and th e ir  widely differ- 
en t structu re  in  closely-allied form s, indicate th a t  they have 
been form ed fo r some purpose; bu t th e ir excessive variability 
in  the males of the  same species leads to  the inference th a t this 
purpose cannot be of a definite nature. T he horns do no t show 
m arks of fric tion , as i f  used fo r any ordinary  work. Some 
authors suppose th a t as the males w ander about m uch m ore than  
the females, they require horns as a  defense against th e ir ene
m ies; b u t as the  horns are often b lun t, they do n o t seem well 
adapted fo r defense. T he m ost obvious conjecture is th a t they 
are used by the  males fo r fighting together; bu t the  males have 
never been observed to  fig h t; no r could M r. Bates, a fte r a careful 
exam ination of num erous species, find any sufficient evidence, 
in  th e ir m utilated  or broken condition, of th e ir having been 
th u s used. I f  the  males had been habitual fighters, the  size 
of th e ir bodies would probably have been increased through 
sexual selection, so as to  have exceeded th a t  of the fem ales; but 
M r. Bates, a fte r com paring the two sexes in  above a  hundred 
species of the  Copridm, did no t find any m arked difference in 
th is  respect am ongst well-developed individuals. I n  Lethrus, 
moreover, a  beetle belonging to the same great division of the 
Lam ellicorns, the males are known to  fight, bu t are no t provided 
w ith  horns, though th e ir mandibles are m uch larger th an  those 
of the  female.

The conclusion th a t the  horns have been acquired as orna
m ents is th a t which best agrees w ith  the fac t of th e ir having 
been so immensely, yet n o t fixedly, developed,—  as shown by 
th e ir  extreme variability  in  the same species, and by the ir 
extrem e diversity in  closely-allied species. This view w ill at 
first appear extrem ely im probable; b u t we shall hereafter find 
w ith  m any anim als standing  much higher in  the scale, namely 
fishes, am phibians, reptiles and birds, th a t various kinds of 
crests, knobs, horns and combs have been developed apparently 
fo r th is sole purpose.

The males of Onitis furcifer (fig. 2 1 ) , and of some other 
species of the genus, are furnished w ith singular projections on 
th e ir an terior fem ora, and w ith a  g rea t fork  or p a ir of horns 
on the lower surface of the thorax. Ju d g in g  from  other insects,
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these may aid the male in  clinging to  the female. Although 
the males have no t even a  trace of a  horn on the upper surface 
of the body, yet the females plainly exhibit a  rudim ent of a 
single horn on the head (fig. 22, a ),  and of a  crest ( b) on the 
thorax. T hat the slight thoracic crest in  the female is a  rudi
m ent of a projection proper to the male, though entirely absent 
in  the male of th is particular species, is c lea r: fo r the female of 
Bubas bison (a  genus which comes next to Onitis) has a  similar 
slight crest on the thorax, and the male bears a great projection 
in the same situation. So, again, there can hardly be a doubt 
th a t the little  point (a) on the head of the female Onitis furci
fer, as well as on the head of the females of two or three allied 
species, is a rudim entary representative of the cephalic horn,

which is common to  the males of so m any Lamellicom beetles,
as in  Phanaeus (fig. IS ) .

The old belief th a t rudim ents have been created to complete 
th e  scheme of nature is here so fa r  from  holding good, tha t we 
have a complete inversion of the ordinary state of things in  the 
fam ily. We may reasonably suspect th a t the males originally 
bore horns and transferred them  to  the females in  a rudim entary 
condition, as in  so many other Lamellicoms. Why the males 
subsequently lost th e ir horns, we know n o t; bu t th is  may have 
been caused through the principle of compensation, owing to  the 
development of the large horns and projections on the lower sur
face; and as these are confined to the males, the rudim ents of 
the upper horns on the females would no t have been thus 
obliterated.

F ig . 21 .—  O n i t i s
furc ifer,  m a l e ,  
viewed from be
neath.

F ig .  22.—  Left-hand figure, male of Onitis 
fu rc ifer,  viewed laterally. Right-hand fig
ure, female, a. Rudim ent of cephalic horn. 
1). T race  of thoracic  horn or crest.
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T he cases h itherto  given refer to  the Lam ellicorns, bu t the 
males of some few other beetles, belonging to  two widely d istinct 
groups, nam ely, the Curculionid® and Staphylinidse, are fu r
nished w ith  horns —  in  the form er on the  lower surface of the 
body, in  the la tte r  on the upper surface of the head and  thorax. 
I n  the  Staphylinid®, the  horns of the  m ale are extraordinarily  
variable in  the same species, ju s t as we have seen w ith  the 
Lamellicorns. In  Siagonium  we have a  case of dim orphism , 
fo r the males can be divided in to  two sets, differing greatly in  
the size of th e ir bodies and in  the  development o f th e ir  horns, 
w ithout interm ediate gradations. I n  a  species of Bledius (fig.
2 3 ) , also belonging to the  Staphylinid® , Professor Westwood 
states t h a t , m a l e  specimens can be found in  the  same locality 
in  which the central horn  of the thorax  is very large, bu t the

F ig . 23.—  Bledius  ta u ru s ,  magnified. L e f t  h an d  figure, m a le ;  r ight-hand
figure, female.

horns of the  head quite rud im en ta l; and others, in  which the 
thoracic horn  is much shorter, w hilst the  protuberances on the 
head are long.” 13 H ere we apparently have a case of compensa
tion , which throws ligh t on th a t ju s t given, of the  supposed loss 
of the upper horns by the  males of Onitis.

Law of B attle .—  Some m ale beetles, w hich seem ill-fitted for 
fighting, nevertheless engage in  conflicts fo r the  possession of 
the  females. M r. Wallace saw two males of Leptorhynchus an
gustatus, a linear beetle w ith a  m uch elongated rostrum , “  light
in g  fo r a  female, who stood close by busy a t  her boring. They 
pushed a t each other w ith th e ir rostra, and clawed and thum ped, 
apparently  in  the  greatest rage.”  T he sm aller m ale, however, 
“  soon ra n  away, acknowledging him self vanquished.”  In  some 
few eases m ale beetles are well adapted fo r fighting, by possess
in g  g rea t toothed mandibles, much larger th an  those of the 
females. T h is is the  case w ith  the common stag-beetle (Lucanus

13 “ Modern Classification of Insec ts ,”  vol. i. p. 1 7 2 :  S iagonium , p. 172. 
I n  the  B r i t ish  M useum  I  noticed one m ale  specimen of S iagonium  in an  
in te rm edia te  condition, so th a t  th e  d im orphism  is n o t  s tr ic t.
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cervus), the males of which emerge from the pupal state about 
a  week before the other sex, so tha t several may often be seen 
pursuing the same female. A t this season they engage in fierce 
conflicts. When M r. A. H . Davis enclosed two males w ith one 
female in  a  box, the larger male severely pinched the smaller 
one, un til lie resigned his pretensions. A friend informs me 
th a t when a  boy he often p u t the males together to  see them 
fight, and he noticed tha t they were much bolder and fiercer 
than  the females, as with the higher animals. The males would 
seize hold of his finger, if  held in  fron t of them , bu t not so 
the females, although they have stronger jaws. The males of 
many of the Lucanidze as well as of the above-mentioned Lepto- 
rhynchus, are larger and more powerful insects than  the females. 
The two sexes of Lethrus cephalotes (one of the Lamellicorns) 
inhab it the same burrow ; and the male has larger mandibles than  
the female. I f ,  during the breeding season, a strange male 
attem pts to enter the burrow, he is attacked; the female does 
no t rem ain passive, bu t closes the m outh of the burrow, and 
encourages her m ate by continually pushing him  on from  be
h in d ; and the battle lasts until the aggressor is killed or runs 
away. T he two sexes of another Lam ellicom  beetle, the 
Ateuchus cicatricosus, live in pairs, and seem much attached to 
each o th er; the m ale excites the female to  roll the balls of 
dung in  which the ova are deposited; and if  she is removed, he 
becomes much agitated. I f  the m ale is removed the female 
ceases all work, and as M. B rulerie believes, would rem ain on 
the same spot un til she died. ,

The great mandibles of the m ale Lucanidze are extremely 
variable both in  size and structure, and in th is respect resemble 
the  horns on the head and thorax  of many male Lamellicorns 
and Staphylinidze. A perfect series can be formed from  the 
best-provided to  the worst-provided or degenerate males. A l
though the mandibles of the  common stag-beetle, and probably 
of many other species, are used as efficient weapons fo r fighting, 
i t  is doubtful whether th e ir g reat size can thus be accounted 
for. We have seen th a t they are used by the Lucanus elaphus 
of N . America fo r seizing the female. As they are so con
spicuous and so elegantly branched, and as owing to the ir great 
length they are no t well adapted fo r pinching, the suspicion has 
crossed my m ind th a t they m ay in  addition serve as an om a-
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m ent, like the horns on the head and thorax  of the  various 
species above described. The male Chiasognathus Grantii of S. 
Chile —  a  splendid beetle belonging to  the same fam ily  —  has

enormously developed m andibles (fig.
2 4 ) ;  he is bold and pugnacious; when 
threatened he faces round, opens his 
g reat jaws, and a t the same tim e strid- 
ulates loudly. B u t the m andibles were 
no t strong enough to pincli my finger 
so as to cause actual pain.

Sexual selection, which, im plies the 
possession of considerable perceptive 
powers and of strong passions, seems to 
have been m ore effective w ith the 
Lam ellicorns th an  w ith  any other fam 
ily of beetles. W ith  some species the 
males are provided w ith  weapons for 
figh ting ; some live in  pairs and show 
m utual affection; m any have the  power 
of stridu la ting  when excited ; m any a re . 
furn ished w ith  the m ost extraordinary 
horns, apparently  fo r the  sake of orna
m e n t; and some, w hich are d iurnal in  
th e ir  habits, are gorgeously colored. 
Lastly, several of the largest beetles in 
the  world belong to  th is  fam ily , which 
was placed by L im raus and Fabricius 
a t  the  head of the O rder. •

Stridulating Organs.—  Beetles be
longing to m any and widely distinct 
fam ilies possess these organs. The 
sound thus produced can sometimes be 
heard a t the distance of several feet or 
even yards, b u t i t  is n o t comparable 
w ith  th a t made by the O rthoptera. 
T he rasp generally consists of a n a r
row, slightly-raised surface, crossed by 

very fine, parallel ribs, sometimes so fine as to cause ir i
descent colors, and having a  very elegant appearance under 
the microscope. In  some cases, as w ith Typhceus, m inute, bristly

F ig . 24.—  C hiasognathue
G ran t i i ,  reduced. U p p e r  
figure, m a l e ; lower fig
ure, female.
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or scale-like prominences, with which the whole surrounding 
surface is covered in approximately parallel lines, could be traced 
passing into the ribs of the rasp. The transition takes place by 
their becoming confluent and straight, and a t the  same time 
more prom inent and smooth. A hard ridge on an adjoining 
p art of the body serves as the scraper fo r the rasp, bu t this 
scraper in  some cases has been specially modified for the pur
pose. I t  is rapidly moved across the rasp, or conversely the 
rasp across the scraper.

These organs are situated in  widely different positions. In  
the carrion-beetles (Xecrophorus) two parallel rasps (r, fig. 25) 
stand on the dorsal surface of the fifth abdominal segment, each 
rasp consisting of 126 to 140 fine ribs. These ribs are scraped 
against the posterior m argins of the elytra, a  small portion of 
which projects beyond the general outline. In  man}' Crioceridge,

F ig .  25.—  Necropliorus (from L an do is ) .  r. T he  tw o rasps. Left-hand
figure, p a r t  of th e  rasp  highly magnified.

and in  Clythra 4 -punctata (one of the Chrysomeli eke), and in 
some Tenebrionidge, &e.,14 the rasp is  seated on the dorsal apex of 
the abdomen, on the pygidium  or pro-pygidium, and is scraped ■ 
in  the same m anner by the elytra. I n  Heterocerus, which be
longs to another family, the rasps are placed on the sides of 
the first abdominal segment, and  are scraped by ridges on the 
femora. In  certain Curculionidge and Carabidge,15 the parts are

141 am greatly  indebted to  Mr. G. R . Crotch fo r  having sen t  me many 
prepared  specimens of various beetles belonging to these th ree  families 
and to  others, as well a s  fo r  valuable information. H e  believes th a t  
the power of s tr idu la tion  in the C ly th ra  has  no t been previously observed.
I  am also much indebted to M r. E. W. Janson ,  for information and speci
mens. I  may add t h a t  my son, M r. F .  D arw in , finds th a t  Dennestes 
murinus stridulates, but he searched in vain for the  appara tus .  Scolytus 
has  lately been described by Dr. C hapm an  as a s tr idu la to r ,  in the “  E n 
tomologist’s Monthly Magazine,” vol. vi. p. 130.

10 W estr ing  has described (K royer ,  “ N a tu rh is t .  T idsk rif t ,” B . ii. 1849, 
p. 334) the s tr idu la t ing  organs in these two, a s  well a s  in  o ther families.
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completely reversed in position, fo r the rasps are seated on the 
in ferio r surface of the  ely tra, near the ir apices, or along their 
outer m argins, and the edges of the  abdom inal segments serve 
as the scrapers. I n  Pelobius Hermanni (one of Dytiscidse or 
water-beetles) a  strong ridge runs parallel and near to the  sutural 
m argin  of the elytra, and is crossed by ribs, coarse in  the middle 
p a r t, bu t becoming gradually  liner a t  both ends, especially at

the  upper end;  when th is insect is held under 
w ater or in  the a ir, s tridu la ting  noise is pro
duced by the extreme horny m arg in  of the ab
domen being scraped against the  rasps. I n  a 
g rea t num ber of long-liorned beetles (Longi- 
coraia) the organs are situated  quite otherwise, 
th e  rasp being on the meso-thorax, which is 
rubbed against the p ro -tho rax ; Landois counted 
238 very fine ribs on the  rasp  of Cerambyx 
heros.

M any Lamellicorns have the  power of s trid 
u la ting , and the organs differ greatly in  posi- 

8 tion . Some species stridu la te  very loudly, so
F ig . 2G.— Hind- th a t when Mr. F . S m ith  caught a  Trox sabu-

p<fs stercorarius losus’ a  gamekeeper, who stood by, thought he 
( f r o m  La n -  had  caught a  m ouse; b u t I  failed to discover
c°Coxa.r ' f .cFe- the  ProPer organs in  th is  beetle. I n  Geotrupes 
mur- t\  Tibia- and Typhceus, a  narrow  ridge runs obliquely 
tr. arsi. across (r , fig. 26) the coxa of each hind-leg 

(having in  G. stercorarius 84 r ib s ) , which is scraped by a 
specially pro jecting  p a r t  of one of th e  abdom inal seg
m ents. I n  the  nearly  allied Copris lunaris, an  excessively 
narrow  fine rasp runs along the  su tu ra l m argin  of 
the  ely tra, w ith  another short rasp near the  basal outer m ar
g in ;  b u t in  some o ther Coprini the  rasp is seated, according to 
Leconte, on the  dorsal surface of the abdomen. I n  Oryctes it 
is  seated on the  pro-pygid ium ; and, according to the  same ento
mologist, in  some other D ynastini, on the u n d er surface of the 
elytra. Lastly, W estring  states th a t in  Omaloplia brunnea the 
rasp is placed on the  pro-sternum , and the scraper on the  m eta-
I n  the  Carabida? I  h a v e  examined Elaphrus uliginosus and  Blcthisa multi- 
punctata , sen t to  me by M r. Crotch. I n  B le th isa  the  “  t ransve rse  ridges 
on  the  fu rrow ed  border  of the  abdominal segm ent do not. a s  f a r  a s  I  
could judge, come in to  p lay  in  sc rap ing  the ra sp s  on the elytra.

3 10  T H E  D E S C E N T  O F  M A N
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sternum , the parts thus occupying the under surface of the body, 
instead of the upper surface as in  the Longicorns.

We thus see th a t in  the different coleopterous families the 
stridulating organs are wonderfully diversified in position, bu t 
not much in  structure. W ithin the same fam ily some species 
are provided w ith these organs, and others are destitute of them. 
This diversity is intelligible, i f  we suppose th a t originally 
various beetles m ade a  shuffling or hissing noise by the rubbing 
together of any hard  and rough parts of their bodies, which 
happened to  be in  contact; and th a t from  the noise thus pro
duced being in  some way useful, the rough surfaces were gradu
ally developed into regular stridulating  organs. Some beetles 
as they move, now produce, either intentionally or unintention
ally, a shuffling noise, w ithout possessing any proper organs for 
the purpose. M r. Wallace inform s me th a t the Euchirus longi
manus (a  Lamellicorn, w ith  the anterior legs wonderfully elon
gated in  the m ale) “  makes, w hilst moving, a  low hissing sound 
by the protrusion and contraction of the abdom en; and when 
seized i t  produces a  grating  sound by rubbing its h ind  legs 
against the edges of the elytra.”  T he hissing sound is clearly 
due to a narrow  rasp running  along the su tural m argin of each 
ely tron ; and I  could likewise make the grating  sound by rub
bing the shagreened surface of the fem ur against the granulated 
m argin of the corresponding ely tron ; bu t I  could no t here detect 
any proper ra s p ; no r is i t  likely th a t  I  could have overlooked 
i t  in  so large an insect. A fter exam ining Cychrus, and reading 
what W estring has w ritten about th is beetle, i t  seems very doubt
ful whether i t  possesses any tru e  rasp, though i t  has the power 
of em itting a  sound.

From  the analogy of the O rthoptera and Homoptera, I  ex
pected to find the stridulating  organs in  the Coleoptera differing 
according to  sex; b u t Landois, who has carefully examined sev
eral species, observed no such difference; nor did W estring; nor 
did Mr. G-. R. Crotch in  preparing  the  many specimens which 
lie had the kindness to  send me. Any difference in  these organs, 
if slight, would, however, be difficult to detect, on account of 
their g reat variability. Thu, in  the first pair of specimens of 
Necrophorus humator and of Pelobius which I  examined, the 
rasp was considerably larger in  the  m ale than  in  the fem ale; 
bu t no t so with succeeding specimens. In  Geotru-pes stercorarius
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th e  rasp appeared to  me thicker, opaquer, and m ore prom inent 
in  th ree males th an  in  the same num ber of fem ales; in  order, 
therefore, to discover w hether the  sexes differed in  th e ir power 
of stridu lating , my son, M r. F . D arw in, collected fifty-seven 
liv ing specimens, which he separated in to  two lots, according as 
they  m ade a  g reater or less noise, when held in  the sam e m an
ner. H e  then  examined all these specimens, and found th a t  the 
males were very nearly  in  the  same proportion to  the females 
in  both the lots. M r. F . Sm ith  has kept alive num erous speci
mens of Monoynclius pseudacori (Curculionidae), and  is con
vinced th a t both sexes stridulate , and apparently  in  an equal 
degree.

Nevertheless, the power of stridu la ting  is  certainly a sexual 
character in  some few Coleoptera. M r. Crotch discovered th a t 
the  males alone of two species of H eliopathes (Tenebrionidas) 
possess stridu la ting  organs. I  examined five males of H . gibbus, 
and in  all these there was a well-developed rasp, partia lly  divided 
in to  two, on the dorsal surface o f the  term inal abdom inal seg
m ent ; w hilst in  the  same num ber of females there was n o t even 
a  rud im ent of the  rasp , the  m em brane of th is  segm ent being 
transparen t, and m uch th inner than  in  the male. I n  H . cribrato- 
striatus  the m ale has a  sim ilar rasp , excepting th a t i t  is not 
partia lly  divided in to  two portions, and the  fem ale is  completely 
destitu te  of th is  o rgan ; the m ale in  addition has on the  apical 
m argins of the elytra, on each side of the suture, three or four 
short longitudinal ridges, which are crossed by extrem ely fine 
ribs, parallel to  and  resem bling those on the  abdom inal ra sp ; 
w hether these ridges serve as an independent rasp , or as a scraper 
fo r the abdom inal rasp, I  could no t decide: the  fem ale exhibits 
no trace of th is  la tte r  structure.

A gain, in  th ree species of the Lam ellicorn genus Oryctes, we 
have a  nearly parallel case. I n  the females of 0 .  grgphus and 
nasicomis th e  ribs on the  rasp of the  pro-pygidium  are less con
tinuous and less d istinct th a n  in  the m ales; b u t the  chief differ
ence is th a t  the  whole upper surface of th is  segm ent, when held 
in  th e  proper ligh t, is seen to  be clothed w ith hairs, which are 
absent or a re  represented b}r excessively fine down in  the males. 
I t  should be noticed th a t in  all Coleoptera the effective p a r t  of 
the rasp is destitute of hairs. I n  0 . senegalensis the difference 
between the sexes is more strongly m arked, and th is  is best seen
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when the proper abdominal segment is cleaned and viewed as 
a transparent object. In  the female the whole surface is covered 
w ith  little  separate crests, bearing spines; whilst in  the male 
these crests in  proceeding towards the apex, become more and 
m ore confluent, regular, and naked; so tha t three-fourths of 
the  segm ent is covered with extremely fine parallel ribs, which 
are quite absent in  the female. In  the females, however, of all 
th ree species of Oryctes, a slight grating or stridulating sound 
is produced, when the abdomen of a softened specimen is pushed 
backwards and forwards.

I n  the  case of the Heliopathes and Oryctes there can hardly 
be a  doubt th a t the males stridulate in  order to call or to excite 
the  fem ales; but w ith most beetles the stridulation apparently 
serves both sexes as a  m utual call. Beetles stridulate under 
various emotions, in the same m anner as birds use their voices 
fo r m any purposes besides singing to their mates. The great 
Chiasognathus stridulates in  anger or defiance; many species do 
the  same from  distress or fear, if  held so tha t they cannot escape; 
by strik ing  the  hollow stems of trees in the Canary Islands, 
Messrs. W ollaston and Crotch were able to discover the presence 
of beetles belonging to the genus Acalles by their stridulation. 
Lastly, the m ale Ateuchus stridulates to encourage the female 
in  her work, and from  distress when she is removed. Some 
natu ralists  believe th a t beetles make th is noise to frighten away 
th e ir enem ies; but I  cannot th ink  th a t a quadruped or bird, 
able to  devour a large beetle, would be frightened by so slight 
a sound. T he belief th a t the stridulation serves as a sexual call 
is supported by the  fact th a t death-ticks (Anobium tessellatum) 
are well known to  answer each other’s ticking, and, as I  have 
myself observed, a tapping noise artificially made. Mr. Double
day also inform s me th a t he has sometimes observed a female 
ticking,10 and in  an hour or two afterw ards has found her united 
w ith  a  male, and on one occasion surrounded by several males. 
F inally , i t  is probable th a t the two sexes of many kinds of

18 According to  Mr. Doubleday, “  the  noise is produced by th e  insect 
ra is ing  itself on  its  legs a s  high a s  i t  can, and  then striking its thorax 
five or six  times, in  rap id  succession, ag a in s t  the  substance upon winch 
i t  is s i t t ing .”  F o r  references on this  sub jec t  see Landois, ** Zeitschrift 
f u r  wissen. Zoolog.”  B. xvii. s. 181. Olivier says (a s  quoted by Kirby 
an d  Spence, “  In tro d u e t .”  vol. ii. p. 395) th a t  the female of P tm e lia  s tr ia ta  
produces a  r a th e r  loud sound by str ik ing  her  abdomen against any  nara 
substance, “ and  t h a t  the  male, obedient to  th is  call, soon a ttends her, 
a n d  they p a i r .”
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beetles were a t  first enabled to  find each other by th e  s^gh t 
shuffling noise produced by the rubbing together of the  adjoin
ing h ard  parts of th e ir bodies; and th a t  as those males or 
females w hich m ade the  greatest noise succeeded best in  finding 
partners, rugosities on various p arts  of th e ir  bodies were gradu
ally developed by means of sexual selection in to  tru e  stridul ating 
organs.
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