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2 to SCIENCE. 

1
'THE T W O  ICINDS O F  S'IS'ISECTION-SENTI- , 

SEC'I ION AX]) CALLISECTION.  I 
Profes so r  HUI<T G. ~ V I L U E R .& I ,  D.,  of Cornel l  Un ive r -

sity, wri t ing to the  JIia'l'inl /Zrroi.d, s j y s :  I s  it not t ime  for 
the  dis t inct  verbal recogni t ion of t h e  difference between 
pairiful a n d  painless  exper imentat ion upon  a n i m a l s ?  

A11 well-informed pe r sons  a r e  aware  that  tlie vas t  ma jo r -  
ity ot vivisections, i n  this coun t ry  a t  leas t ,  a r e  perfornied 
uiider t he  influence of anxst l ie t ics  ; b u t  t he  enthusias t ic  
zool:lters, who des i r e  to abol ish  tlie object ive  me thod  of 
l enc l~ ing  physiology, practically ignore  th is  fact, ant1 dwe l l  
chicflv u p o n  tlie coniparatively infrequent  operat ions  which 
a re  a t t ended  with pain. 

H a v l n g  read tlie a r g u m e n t s  u p o n  both  s ides ,  a n d  h a d  
s o m e  co r re spondence  wit11 l eade r s  of the  anti-vivisection 
m o v e ~ n e n t ,I have  b e e n  led to tliinlc that the discuss ion may 
be simplified, a n d  a right conclus ion soone r  reached,  if we 
adop t  n e w  t e rms  corresponding to t he  two k i n d s  of exper i -  
mentat ion.  

T o  u s e  words  with n o  warrant  of idens  may  be foolish, 
b u t  it i s  not necessarily a marl; of wisdom to  refrain from 
tlie employmen t  of t e rms  mliicli l iave a real significance. 

Let  u s  consider  a n  a r ~ a l o g o u s  case .  A s i d e  from color  
a n d  size, the mt a n d  the  l~.ipni.d a r e  altnost ident ical ,  a n d  
a re  commonly  regarded a s  two  species  of o n e  genus .  Sup-
pose  a communi ty  to  b e  unacquainted with the  cat,  b u t  t o  
ha\.e suffered from the  dep reda t ions  of t h e  leopard,  ~ v l i i c l ~  
tl i ty call Jclis. Now,  s u p p o s e  s o m e  domes t i c  ca t s  to be  in-  
t roduced a n d  to  mul t ip ly ,  ns is their wont.  I n  tlle first 
p lacc ,  tor a t ime  a t  leas t ,  it is probable  that  the  s a m e  name ,  
, f i t i s ,  mould b e  app l i ed  to tlie sma l l e r  animal ,  witli pe rhaps  
a qualifying word. I n  t he  second  place, sliould there  be  
certain persons ,  both  devoid of interest in the  cats  a n d  filled 
wit11 pity for the mice  devoured  by  them,  i s  it no t  liltely 
that  they would endeavor  to i nc l~ i t i e  tlie ca t s  u n d e r  a n y  ban 
wliicli niiglit be p ronounced  agains t  t he  l e o p a r d s ?  W o u l d  
they not  be  ap t  to succeed,  especia l ly  with the  m o r e  ignor- 
a n t  and  i lnpress ionable  members  of t he  c o m m u ~ r i t y ,  s o  long  
as  they could  asser t  \vithout contradic t ion that the  " m o u s e -  
eater  it was  on ly  aJL,/is upon  a snlaller scale?  W o u l d  not  
even the  reputa t ion of the  l eopa rds  suffer by reason of tlie 
mul t i tude of tlie ca ts  t hus  associa ted with t h e m ?  I n  shor t ,  
\vould full jus t ice  be  d o n e  to  e i ther  animal  unt i l  their dif- 
f e l ences  of d isposi t ion should b e  admi t t ed  to  out\veigli tlieir 
l i keness  of form and  s t ructure ,  a n d  b e  recognized by the  use  
of d is t inct ive  n a m e s ?  

In  lilce m a n n e r  there  a r e  those  w h o  ignorant ly  o r  wilfully 
pe r suade  themselves  a n d  o the r s  tliat all exper inlents  upon  
anitnals a r e  painful because  s o m e  of them a re  now,  a n d  lnost 
of  them were in fortner t imes  ; also ,  that  painful expe r imen t s  
a r e  common  because  vivisection in  some  form is general ly  
pract iced.  I t  i s  all z~is~isectiotz ,  re-a n d  a s  such  it is " c rue l ,  
volting, o r  brutalizing." 

14avitig waited l o n z  in tlie h o p e  that  some  cand id  discus. 
sion of tlie whole  subject  might  conta in  tlie needed  terms,  
I venture  to suggest  that  painfui vivisection b e  Itnown a s  
sei/fisectiotz, a n d  painless  vivisection a s  cnl/iscctio~r. T h e  
e tymology of tlie former  word i s  obv ious  ; tlie d is t inct ive  
e lement  of the  la t ter  is t he  La t in  r n l l i ~ s ,wli ic t~  in a der ived 
sense ,  may deno te  a ne rvous  condi t ion unrecognized,  strict- 
ly speak ing ,  by tlie aiicients.  

s o m e  idea of t he  relative n u m b e r s  of ca l l i sect ionis ts  a n d  
sent isect ionis ts  m a y  be gained from the  fact that  I have 
bccn teaching physiology in a univers i ty  for twelve years,  
a n d  for half that  t ime  in  a medical  scliool ; yet  I liave never  
performed a sent isect ion,  un le s s  u n d e r  that  head  sliould be  
inc luded  the  d rowning  of cats  a n d  the  appl icat ion of water  
a t  tile temperature  of 60" C. (140" F.)? with tlie view to 
ascer ta in  \vliethcr such  t reatment  would b e  l ikely  to soc-
cced with human  Iieings. 

I th ink that even  e lementary  physiological ins t ruct ion is 
i n c o ~ n p l c t e  wi thout  callisection, bu t  that  s en t i s ec t io~ i  shou ld  
b e  the  unwe lcome  prerogative of tlie very  few whose n a t ~ l r a l  
a n d  acquired powers  of body  a n d  m i n d  qualify them above 
o the r s  t o  de t e rmine  wliat experiments shou ld  b e  done ,  to 
perform the111 proper ly ,  a n d  to ~v ice ly  in terpret  tlie resul ts .  
Such men ,  dese rv ing  alil ie of t he  highest  h o n o r  a n d  the  
d e c p m t  pi ty ,  shou ld  exercise  tlieir solemn oflice not on ly  
unres t ra ined blr law,  b u t  uphe ld  by the  general  s en t imen t  
of the  profession a n d  the  public.  

F E E L I N G  A N D  F U N C T I O N  A S  F A C T O R S  IN  

H U l I A K  DEVELOP,\ IENT.* 


1 3 ~LEITBRF. \<'I\I?D, 11. I\[. 

Sociology is now recognized a s  a legitimate branch of 
Anthropology.  

T h e  great  F rench  phi losopl~ei- ,  Augus te  Comte ,  a l though 
the  first to in t roduce rlie word .COL.I.LJJ(~,:~,d i d  not venture  to  
u se  this term es t ens i~ . e ly  I~ imse l f ,  b u t  preferred the  expl-es- 
sion .%ria/ P/g,sl'cs, wli ,ch must  therefore b e  accepted a s  the  
t rue  definition of sociology a s  iritt-ntled by tlie fa ther  of tlie 
science. 

I t  is important  t o  r emember  tliis fact a n d  to preserve 
t l ~ r o u g h o u t  this necessary  connect ion between social 
sc ience and p l~ys i ca l  science. Tliis,  113sI I O I V C I ~ ~ ~ ,  
not a lways been done .  T h e  1111enomena of I ~ u m a n  
development ,  may b e  contemp!ated f rom two  qu i t e  ois- 
t inct po in t s  of view, on ly  o n e  of which h a s  t hus  far 
received sufficient a t tent ion.  T h e s e  two points  of 
v iew a re  those  respectively of feeling a n d  of funct ion,  
a n d  it i s  the  first of t hem tliat h a s  been neglected.  Accord -  
i ng  to  t he  usual  me thod  of app roach ing  such quest ions ,  
man is regarded a s  a being requir ing for h i s  preservztion a 
certain a m o u n t  of nour i shmen t  a u d  for  h i s  perpetuat ion 
tlie begetting of offspring. T h e  two essential factors frotn 
th is  point  of view a rc  the  funct ions  of nutr i t ion a n d  repro-  
duct ion.  A r o u n d  tlie first of t hese  c lus ter  t he  indust r ia l  
activities,  a n d  u p o n  the  second is founded  tliefamily. O u t  
of these  g r o w  all tlie la ter  a n d  m o r e  complex  characteristics 
of civilization. Accord ing  to  tlie o the r  method of contem-
pla t ing h u m a n  deve lopmen t ,  man  is regarded a s  a b e i n g  en -  
dowed  \vitlr feelings. T h e s e  feelings a r e  in t he  na tu re  of 
des i res .  T h e  exis tence of such  des i r e s  involves  the  effort 
t o  gratify them,  which efTort i n  t u rn  gives  rise t o  l iuman ac-  
tivities. T h e  condi t ion of society a t  any  t ime i s  the  resul t  
of t hese  activities,  jus t  a s  from the  point  of view cf func -  
t ion,  nutr i t ion a n d  r ep roduc t ion  a r e  the  two  pr imary es- 
sential factors ; so, from the  point of view of feeling, the  
gusta tory  and  sexua l  appet i tes  a r e  tlie pr imary and essen-  
tial factors.  Tl ie  advantage of t he  la t ter  method over  the  tor- 
m e r  i s  that it affords, a s  the  o the r  does  not,  a scientific bas is  
for the  investigation of t he  l a w s  of anthropology.  T h e  ac-  
t ion of  a n  organism in  seek ing  tlie satisfaction of a des i re  
f inds  an  exact  parallel in the  action of a c l~emica l  molecule  
i n  s eek ing  combinnt ion wi th  others ,  o r  that of a co lumn  of 
a i r  i n  rushing i n  to fill a vacuum. Tl ie  des i res  of individ-  
uals  const i tu te  t rue  forces, identical in all  respects  with the  
physical forces which other  sc ienccs  deal  with, a n d  all  
b ranches  of anthropology,  i nc lud ing  that  of sociology, a t  
once  talce their p laces  a s  t rue  sciences. T h i s  ant i thes is  
m a y  pe rhaps  b e  rendered m o r e  s t r i k ing  by consider ing 
funct ion a s  t he  object  wliicli na tu re  s eeks ,  a n d  feeling a s  
that which man  seeks .  T h e  object  o r  e n d  of na tu re  i s  t he  
preservation and perpetuat ion of exis t ing life ; that  of m a n ,  
a n d  o f  all  beings  endowed  with feeling, i s  t he  satisfaction 
of exis t ing desil-es. Tlie fornler is objective and  cotisiitutes 
a biological process  ; tlie la t ter  is subject ive ,  arid is a moral  
o r  sociological process. 

Proper ly  unders tood these  precesses  possess  110 natura l  
o r  neccssaly relation to each other .  I t  i s  easy to imagine a 
person w l ~ o l l y  des t i tu te  of taste.  Indeed  s~ ic l i  cases  a l e  o n  
rccortl. Tl ie  p l e a s u ~ c  der ived f ~ - o m  tlie contact  of nutl-i-
tious substances  witli llle t ongue  anc1 palate is o h v i o ~ ~ s l y  
distinct f rom tlic benefit \vliicli it c o i ~ f e r s  11po11 the system 
af ter  cligestion. Such  a person 21s \ire have supposed  would 
none  the less  need food because  lie 11ad n o  desi re  t o  par- 
t ake  of i t .  

I t  is still more  easy to conceive of a total absence of the  
sexual  instinct,  a n d  this is ;i m u c h  more  common  patlio- 
logical condi t ion found  ill practice. H e r e  tlie feel ing i s  
still more  oljviously dis t inct  f rom tlie funct ion.  

W h y  then d o  tliese des i res  atid their f~u~ ic t iona l  resul ts  so 
universally accompany each other  ? Tlic  :rnsl\-er is that tliis 
a p l ~ a r c n t l y" prc-estnblislied l i a r m o n j  " of tt i ings having n o  
neccssaly  relation o r  resemb1:uncc 11ns been tlic resul t  of 
natura l  adnptation. 

Tl ie  ag reeab len t s s  of tlie ac ts  of n~ l t r i t i on  a n d  reproduc-  
tion exis ts  becnusc ~ v i t l ~ o u t  it nutrit ioli  and  I-elirocluction 
cou ld  never  be  secured.  Tlic cxis tcnce of these  pleasures, 
-

*: Read before t he  A. A .  A .  S.,Ccston, 1860 
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as  of all other pleasures, nnil all paill also, is explnincd on  take 1x0 tllougllt of them. T h e  only effect in the ~ l l ind  of 
the theory of selection. the agent is the sntisfaction of a present desire. I t  i n q -  I J ~  

It is desire alone ~ i ~ l i i c h  1c;rds lo action. A n l o ~ l g  the safely said t11:it this is almost u~liversally thc c:rsc even in 
lower a n i ~ n a l s  it is the momentar;- impulse which al.irn~-s linn~nil action. 
d e t c r ~ n i ~ l e s  IIcnce these, if de.ititute of these pas- B , , ~i t  l I c  ~rslieil n,ll~rl c l i~fercl lccit lmalies, inirslnuch action. 
sions in the gratificatioil of which they preserve their exist- ' tile illclir&t o r  f,lnctiollal cnil is nl\vays securccl b y  
ence a n d  continue their kind,  would speedily perish. p re \~ ious  liarmony Ijroi~glit c111out 11y adaptation. 

I n  man both tllcsc desires arc strong ;ind constitute the 
part of llis , 

\\'it11 non-l~royrcssi\-e ljeings liltc the lo\rcr  animals, it eitllcr d i r e c t ,o r  Ill,,ircct, to  may bc ntlmitted that it maltes 11ut little difl'erence. I-Tere
acts. 111" chief interest centres on  hiologicnl quest io~ls ,  questiolls are of cour se  otller desires, of \%.llich of a n a t o ~ n y ,  ~l is tology,  u ~ o r p l l o ~ ~ g y ,  etc..  :i11(1 tllerciorc the 
regarded as  from lllesc, but  solme of whicll arc  1 ol>jecti\~cor I~iologic;il st;inilpoint is usually, t l~ougli  1x01 apparentlj- also original and natural, hut  wliatcvcr they may 

tlley arc in tllc of forces, alld all talien "1"7ays, sufficient. But  .ivitli m:+n, a progressive being., 

may be appropl.iatcly called .Socicrl' mhose actions transform tlie entire face of the planet and 
1,. lift hinl rnpid steps from one pl:unc of actil-itj- and life These social forces readily fall into two groups  aud  c aCh  of to a ~ l o t h e ~ . ,  it ljccomes of the utmost importance thnt the 

true nature of his  motires  ljc scientifically understooil ;these is capable of subdivision into subordinate groups,  as 1 

tlie follo\iring table will show : 
I that the effects prodi~cecl be atti-ibutccl to their trirc i n m e -  

rpreservativej positive (pleasurahie)( E,se,,tiaI 1I Forces, i ~ e ~ a t i v ; ,protective (painful.) 

i
Forces. 

I 
j Direct (The sexual  instinct. 

ii.orceq,.1 Indirect 

Non-essent~nlForces, 	 En~otii~nal. 
Intellectual. 1 

Space the elaboratioll of t l l is  all(l i t  ' 

scarcely requires  i t .  I wil l  onlJ. say a wol.d on t h e  last 

g roup  i n  the  forces. Upon th is  po in t
cocfusion, and  as I tllinl<,error prevails, I t  is a t  , 

tilne a t  least,  a very small uninAuent ia l  g roup ,  

diate causes a1li1 not to indirect or  merely incitlental ones.  
Nutrition is not an end of 11u111nn coniluct in scckirlg food ; 

of 11~1iger. A falllily is ~a l -e ly  a ilirect 

~ m m e d i a t e  obicct of inilustr\- rind financierin: skill .  Tllese 
"re tlie clirect'results of tllai great clerivati\-cljassio~l callccl 
avarice mllicll has  been so unjnstl!- c o ~ l d e n l ~ l c d .I~ lc l i~s t ry ,  
c o ~ ~ i m c r c e ,  love of art,  and oftell i~lvclition fio\17 fro111 the 
money,"  \vllicli has  ljeen most superficixllj- called " the  
root of all evil," when it is reall!- t l ~ c  root of nearly a11 

i t  nothing beyond mere ).earnings of , good in civi l i~nt ion.  L a l ~ o ris perfornled nncl heroic deeds Prol,erly 
intellect, Its only basis is the pleasure of intellectual 

action. 
I Strenuously object to  th rowing  of 1

in  social development into the class of social forces. The  
social forces are indeed psychic, but  they are  not intcllec- 1 
tual. The  intellect is in no  true scientific sense a force. I t  
is not a motor influence. 

I t  is characteristic of every true natural force that the 
body impelled or attracted by it moves in a straight l ine , 
from tha irnpclling or towards tlie attracting object. If it 
move in a curve or  any but  a s t r a ~ g h t  line this i s  always 1 
due  to a plurality of forces acting in different directions. 
Th is  is t rue of all the social forces. Desire, wholly unac- 1 
coinpanied by reason, always impels  in a direct line to-
wards its object. Th i s  is illustrated most clearly by the 
acts of the lower animals. 

~h~ fly buzzing against transparelit  pane  ex-
llausted without intelligence to try locality 
is an example daily witnessed. hlotlls seel;ing a f l a m e  

acl~ic\-ccl not to ~ n a l t c  the \rorlil richer and happier or  set 
esanlples  of nobility for  future ages, 11ut to secure the im- 
~lleiliatc \rants of the inclivitluals pc r fonn i~ ly  t l~cn l ,  to gain 
money ant1 applause, to win the fair m ~ d  to support  them. 
-1,,,ice, allllIitioll, love, eacll llns a c c o m l I l i s ~ l e ~  its ilircct 
;.csults ill tllc t r ue  cirilizatioll of tile 

4 -

PROFESSOR EUTVARD D. COPE 
T h e  bibliography of Professor Edward  D. Cope  has  been 

ably written by Professor \Villiam Hosea  Dallou, one of our  
subscribers :-Professor Ballou s tates  that, " t h e  life of 
Prof Cope is the index of all that is romantic in science. 
A sketch of his literature would be void of much of the 
interest attached without notation of some of the points in 
his  tllost extraordinary career. A t  the early age of s ixteen 
h e  began writing on  scientific matters, though he must  have 

tion of fishes lias also been niucll illodifiecl by liim. 
are the e n d s  of the feeling creature. T h e  best part of his xvork is undoubtec11;- comprised in 

I t  llas beell relllarltecl tllat olvillg to aclal,tive il1fluellces hispaleontological (extinct animal) s tudies  \\7hich have dis- 
these illdepel1dellt lilies leading t.espectiTrely to the scientific ~ ~ o r l d .  

suit, b u t  only indirectly through the means of ~ ~ t ~ ~ ~ ~ \ ~ h i ~ h  

tinguisllecl hinl t l ~ r o ~ ~ g l i o l l t  111 1379 tlie 
the ellds of f i tLlre  and tile e l l i s  of tile selltiellt orgallislll Royal Geological Society of Great Britain a\i-arcled hi111 a 

to the sallle poilit, ,rhe by medal for doing the liiost ~vor l i  in this line of 311~-individ-
obeying the desires in iilost cases are the effects necessary ~ " 1for  the year," 
to preserve, perpetuate, and develop the organism. But  Th is  i11teresti1ig ilieliloir can be  found in the Chicogi) pield, 
liere is the fullda1~1e1ltal distiiictioll to be noted. These fo r  Augus t  21 n ~ i dz S ,  and \vitli the list of Professor  Cope 's  
functional eii'ects are seco~idnry.  I t  is not to secure them literary papers and  contributions, occupies eleven c o l u ~ l l l ~ s  
that tlie acts are  perfortned. T h e  beings performing tlieiu 1 of that journal. 


