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VISUAL CLIP.V EERFORMMCE OF DOMESTIC LAMBS 

AS A FUNCTION OF VARIOUS MOTHERING 

CONDITIONS

CHAPTER I  

INTRODUCTION

The r e la t io n s h ip  between mothers and t h e i r  o ffsp rin g  has long 

been considered  an im portan t one. In  p a r t i c u la r ,  th e re  have been numer

ous th e o r ie s  and s tu d ie s  concerned w ith  i n f a n t i l e  experiences in  th e se  

r e la t io n s h ip s ,  and th e  r e s u l ta n t  e f fe c ts  on developm ental behav io r. Many 

s tu d ie s  c le a r ly  in d ic a te  th e  immediate and, f re q u e n tly , lo n g - la s t in g  e f 

f e c ts  o f  in te r ru p te d  o r unusual p a re n ta l ca re  during th e  e a r ly  p e r io d  

o f  th e  n eo n a te 's  l i f e  (Harlow, 1961; Lorenz, 1937 , 1952; S c o tt ,  1962; 

S p i tz ,  1965).

W ithin th e  p a s t  f i f t e e n  years a  p le th o ra  o f  re sea rch  has been 

concerned w ith  th e  e f f e c ts  o f  th ese  e a r ly  experiences upon l a t e r  b eh av io r, 

and a number o f survey a r t i c l e s  covering v arious a sp ec ts  o f th i s  f i e l d  

o f  in v e s t ig a tio n  have, consequen tly , appeared (A n astas i, 1958; Beach & 

Jay n es , 195^; B indra , 1997; D rever, 1955; King, 1958; Yarrow, 1961). To 

a la rg e  e x te n t , th i s  re se a rc h  seems to  have been s tim u la te d  by in te r e s t  

in  th re e  th e o r e t ic a l  a reas  (Levine, 1962).
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The f i r s t  o f  th e se  is  p sy ch o an a ly sis . S tu d ies  f a l l in g  in  th i s  

ca teg o ry  have heen p r im a rily  concerned w ith  th e  e f f e c ts  o f  v a rious de

g rees  o f  trau m atic  ch ildhood experience upon a d u lt  perform ance (H all & 

Whitman, 1951; Hunt e t  a l . ,  1947; le v y , 1934, 1938; S e i tz ,  1954). Only 

r e c e n tly  have ex ten siv e  a ttem p ts  heen made to  u t i l i z e  psychoanaly tic  

fo rm u la tio n s  in  th e o r iz in g  about e a r ly  experiences w ith  com parative 

sp ec ie s  (S p itz , 1962, I96 5 ).

A second a rea  o f  c o n s id e ra tio n  comes from th e  f i e l d  o f  e tho logy . 

The phenomenon o f im p rin tin g  is  a  d ire c t  r e s u l t  o f  in v e s t ig a tio n s  in  th i s  

f i e l d ,  which w ere, i n i t i a l l y ,  concerned w ith  observ ing  th e  e f f e c ts  o f 

p la c in g  a young anim al w ith  a f o s te r  sp ec ie s  to  be re a re d  (Lorenz, 1937; 

1952). More re c e n t ly ,  s tu d ie s  in  th i s  a re a  have been concerned w ith  th e  

p o s s ib le  ex is ten ce  w ith in  th e  an im a l's  l i f e  o f  c r i t i c a l  p eriods during 

which le a rn in g  and development o f  various m o d a litie s  can be o p tim ally  

accom plished (Denenberg, 1964; Hess, 1959; Jay n es , 1956, 1957; 1958a; 

Levine, 1956; Levine & O tis ,  1958; M oltz, I963; S a c k e tt , I963; S c o tt ,

1958, 1962; S c o tt ,  P red e ric so n , & P u lle r ,  1951; S c o tt & M arston, 1950; 

W illiam s & S c o tt ,  1953)*

P in a l ly ,  a number o f in v e s t ig a tio n s  have r e s u l te d  from th e  th eo ry  

proposed  by Hebb (1949) which p o s tu la te s  e a r ly  sensory  experience as a 

p re re q u is i te  fo r  l a t e r  le a rn in g  a b i l i t y .  A number o f  th e se  s tu d ie s  have 

d e a l t  w ith  th e  e f f e c ts  o f  various degrees o f sensory  d e p riv a tio n  in  in 

fancy  upon l a t e r  le a rn in g  perform ance (Duke & Seaman, 1964; Gibson & Walk, 

I96O; Nealey & Edwards, 196O; R eisen & A arons, 1959; Walk & Gibson, I961).

The re c e n t in v e s t ig a tio n s  o f  Lemmon & P a tte rso n  (1964) have en

compassed fo rm u lations from a l l  th re e  o f  th e  above th e o r e t ic a l  a re as  in
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t h e i r  work w ith  domestic sheep. They dem onstrated th a t  a  d is ru p tio n  o f 

th e  u su a l m other-neonate bond in  sheep d r a s t ic a l ly  a l t e r s  th e  normal 

development o f depth p e rc e p tio n . The p re sen t study is  an a ttem pt to  

e v a lu a te  more c lo se ly  th o se  c r i t i c a l  a spec ts  o f  th e  ewe-lamb r e la t io n 

s h ip  r e la t in g  to  f a c to rs  a f f e c t in g  the  normal development o r r e ta rd a tio n  

o f  depth p e rcep tio n .

E a rly  Experiences 

P sychoanaly tic  th e o ry . Psychoanaly tic  approaches to  th e  study 

o f  human behav io r p lace  g re a t  im portance on e a r ly  experiences in  th e  de

velopm ental p rocess o f  th e  in fa n t  (E rikson , 1950) F en ich e l, 19^5) Freud, 

1915, 1923, 19^0). In  co n sid e rin g  the  th e o r e t ic a l  dynamics in  th e  de

velopment o f  the  organism , F en ich e l ( l 9^5 ) conveys th e  sug g estio n  o f 

Freud th a t  two kinds o f e x c i ta t io n  should  be d is tin g u ish ed : th e  one being 

evoked by p e rc e p tu a l, e x te r n a l ,  d iscontinuous s t im u li  and th e  o th e r th a t  

a r is e s  from continuous in s t in c tu a l  s t im u li  w ith in  th e  organism . In s t in c ts  

a re  co n sid ered  th e re fo re  to  be th e  p ro p e llin g  fa c to rs  o f development and, 

u l t im a te ly ,  th e  p e rs o n a lity  o f  th e  in d iv id u a l. Not only  do th e  in s t in c ts  

d riv e  b eh av io r, b u t they  a lso  determ ine th e  d ire c t io n  th a t  th e  behav ior 

w i l l  ta k e . Thus, an in s t in c t  e x e rc ise s  s e le c t iv e  c o n tro l over conduct 

by in c re a s in g  s e n s i t i v i t y  fo r  p a r t ic u la r  kinds o f s t im u la tio n . Although 

Freud re le g a te d  environm ental s t im u li  to  a secondary r o le ,  th ey  were con

s id e re d  o f  extreme im portance under c e r ta in  c o n d itio n s . For example, 

ex cessiv e  s tim u la tio n  during th e  e a r ly  years o f  l i f e  when th e  immature ego 

la ck s  th e  c ap a c ity  fo r  b ind ing  la rg e  amounts o f  f re e  energy ( te n s io n ) may 

have d ra s t ic  e f f e c ts  upon th e  p e rs o n a li ty . This i s  b e s t  exem plified  in  

F reu d ’s th eo ry  o f an x ie ty . F reu d ’s ( l 9^0 ) w ritin g s  concerning e a r ly
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experiences a lso  inc luded  th e  concept o f d is c re te  s tag e s  in  psychosexual 

development and th e  p o ss ib le  e f f e c ts  o f f ix a t io n  a t  one o r ano ther le v e l .  

Each s tag e  o f t h i s  development during th e  f i r s t  f iv e  y ears  o f l i f e  is  de

f in e d  in  term s o f th e  modes o f re a c tio n  o f a  p a r t i c u la r  zone o f th e  body. 

As ve s h a l l  see l a t e r ,  th i s  concept o f  d is c re te  s tag e s  in  development 

i s  c lo se ly  p a ra l le le d  by th a t  o f  th e  c r i t i c a l  p e rio d  concept fo rm ulated  

by th e  e th o lo g is t ,  Lorenz ( l 935)-

E rikson  (1960) s ta t e s  th a t  id e n t i ty  appears as only  one concept 

w ith in  a  w ider conception o f th e  human cycle  which envisages childhood 

as a  g rad u a l unfo ld ing  o f th e  p e rs o n a lity  through p h a se -sp e c if ic  psycho

s o c ia l  c r i s e s .  In  ano ther c o n te x t, E rikson ( l 950) exp ressed  th is  

e p ig e n e tic  p r in c ip le  in  psychoanaly tic  th eo ry  by d efin in g  e ig h t s tag es  

o f  ego development w ith  t h e i r  c h a r a c te r i s t ic  in n e r p sy ch o lo g ica l con

f l i c t s ,  p h y s io lo g ic a l m a tu ra tio n a l p o s s i b i l i t i e s ,  and observab le  s o c ia l  

b eh av io r. These e ig h t s tag es  a re  c a l le d  "a l i s t  o f ego q u a l i t i e s —  

c r i t e r i a  by which th e  in d iv id u a l dem onstrates th a t  h is  ego, a t  a  given 

s ta g e ,  i s  s tro n g  enough to  in te g ra te  th e  tim e tab le  o f  th e  organism  w ith  

th e  s t ru c tu re  o f s o c ia l  in s t i tu t io n s "  (195O, p . 218) .

Furtherm ore,

The emerging ego id e n t i ty ,  th e n , b rid g es  th e  e a r ly  c h i ld 
hood s ta g e s , when th e  body ego and th e  p a re n t images were 
g iven  th e i r  s p e c if ic  m eanings, end th e  l a t e r  s ta g e s , when 
a  v a r ie ty  o f  s o c ia l  ro le s  became a v a ila b le  and in c re a s in g ly  
co erc iv e . A -la s tin g  ego id e n t i ty ,  we have s a id ,  cannot 
beg in  to  e x is t  w ithou t th e  t r u s t  o f th e  f i r s t  o ra l  s tag e ; i t  
cannot be com pleted w ithou t a  promise o f  fu l f i l lm e n t  which 
from th e  dominant image o f  adulthood reaches down in to  th e  
baby’s beginnings and which, by th e  ta n g ib le  evidence o f 
s o c ia l  h e a lth , c re a te s  a t  every s te p  an accru ing  sense o f 
ego s tre n g th  (195O, p . 218).

In  summary, p sychoanaly tic  th eo ry  p laces  much emphasis on a ra th e r
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c le a r ly  d e lin e a te d , d e te rm in is tic , and ep ig en e tic  approach to  th e  develop

ment o f  th e  human organism. This concep tual framework invo lves c e r ta in  

c r i t i c a l  s tag e s  in  th e  e a r ly  experiences o f th e  c h i ld  as th ey  r e l a t e  to  

l a t e r  beh av io r. In th e  nex t s e c tio n  an attem pt w i l l  be made to  show how 

numerous s tu d ie s  and th e o r ie s  have evolved from an a p p lic a t io n  o f  th ese  

p sy ch o an a ly tic  p r in c ip le s  in  experim ents and o b serv a tio n s  o f  normal and 

d ev ian t c h ild re n . In  a d d itio n , a  focus on those  p a r t i c u la r  a re as  o f e a r ly  

experience  which seem most im portan t to  th e  d is ru p tio n  o f  fu tu re  develop

m ental m o d a litie s  w i l l  be made.

E a rly  in f a n t i l e  e x p e rien c e s . R esearch in  th i s  a re a  h a s , fo r  th e  

most p a r t ,  always given some degree o f  c o n s id e ra tio n  to  th e  m other-neonate 

re la t io n s h ip  and in te ra c t io n  (S p itz , 19^2 , I965). O ther in v e s t ig a to r s  

(C a s le r , I9 6 I; Yarrow, I961) have approached and surveyed th i s  a re a  from 

a v iew point la rg e ly  concerned w ith  m aternal d e p riv a tio n  p e r se  and i t s  

e f f e c t s  on th e  in fa n t .  T h e o re tic a l issu es  a s id e , th e re  i s  g en e ra l ag ree 

ment th a t  e a r ly  m o th e r-ch ild  r e la t io n s h ip s  a re  o f tremendous importance 

and can have profound e f fe c ts  on development and l a t e r  beh av io r.

Man is  born immature and h e lp le s s .  I n i t i a l l y ,  he is  no t capable 

o f  locom otion o r o f  any o f th e  d ire c te d , v o l i t io n a l  behav io r e s s e n t ia l  

fo r  s u rv iv a l .  Thus, su rv iv a l o f th e  human in fa n t is  p re d ic a te d  on devoted 

p a re n ta l  c a re , as i t  is  in  o th e r  a l t r i c i a l  an im als, sp ec ie s  whose young 

a re  bom  in  an immature and h e lp le s s  co n d itio n  re q u ir in g  ca re  and nursing  

f o r  some tim e a f t e r  b i r t h .  This e a r ly  c a re , th e n , involves some amount 

o f  c o n ta c t, p h y s ica l and o th e rw ise , w ith  a  mother o b je c t th a t  provides 

fo r  th e  i n f a n t ’s needs.

The b u lk  o f re p o rte d  s tu d ie s  concerning human in fa n t  experiences
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have rev o lv ed  around a d esc rib ed  p a t te rn  o f  events which has been a s 

sumed to  be a s s o c ia te d  w ith  th e  "trauma" o f  m aternal d e p riv a tio n  (Bowlby, 

1951j B ib b le , 19^4 , S p itz ,  19^5 )* This p a t te rn  o f  events inc ludes a 

r e ta rd e d  r a t e  o f developm ent, g r e a te r  s u s c e p t ib i l i ty  to  d isea se  and le s s  

a d a p ta b i l i ty  in  adulthood . S ince most o f  th e  s tu d ie s  in  such in s tan ces  

have c o n s is te d  o f lo n g itu d in a l o b se rv a tio n s  over a  p e rio d  o f  months, 

th ey  have been c o n s is te n tly  c r i t i c i z e d  fo r  t h e i r  obvious m ethodological 

weakriesses (C a s le r , 196I; Yarrow, 1961). Both o f th e se  review s a ttem pt 

to  dem onstrate th a t  m aternal d e p riv a tio n  can no lo n g er be co n sid ered  a 

s im p le , o r  even a s in g le ,  v a r ia b le . However, each o f  th e se  w r ite rs  d i f 

f e r  in  t h e i r  conclusions concern ing  t h i s  a rea .

C asle r (1961) c r i t i c a l l y  review ed s tu d ie s  on m aternal d ep riv a tio n  

in  in fa n ts  under s ix  months o f  age. In  g e n e ra l, th e se  were s tu d ie s  o f 

in fa n ts  in  i n s t i t u t i o n a l  s e t t in g s .  He exposed th e  c o n tra d ic tio n s  w ith in  

and between such s tu d ie s  on th e  e f f e c ts  o f i n s t i tu t io n a l i z a t io n ,  and sees 

as a  m ajor m ethodolog ical weakness th e  assum ption th a t  c h ild re n  in  th ese  

s i tu a t io n s  a re  random samples o f  th e  p o p u la tio n . T h ere fo re , on th e se  

and o th e r  grounds, C asle r concludes th a t  an hypo thesis  a l te r n a t iv e  to  

m aternal d e p riv a tio n  p e r se  may be e n te r ta in e d . Thus, he proposes p e r

c e p tu a l d e p r iv a tio n , s t r e s s in g  th e  t a c tu a l  a sp e c ts . This p ro p o sa l was 

sup p o rted  by a  rev iew  o f some r e l a t e d  s tu d ie s  o f  sensory  d e p r iv a tio n , 

anim al b eh av io r, and neuroanatom ical mechanisms.

Yarrow (1961) covered a  w ider age range in  th e  c h i ld  in  h is  rev iew , 

and a ttem p ted  to  d e fin e  m aternal d e p riv a tio n  more in c lu s iv e ly . His s ta t e d  

o b je c t iv e  was "to  c l a r i f y  th e  concept o f  m aternal d ep riv a tio n  by id e n t i f y 

ing th e  b a s ic  v a r ia b le s  and concepts which have been in d is c r im in a te ly
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ecmbinsd under th i s  term " (Yarrow, 1961 , p . 459). He id e n t i f ie d  fou r 

k inds o f d ev ia tio n s  from a h y p o th e tic a l mode o f m aternal c a re : i n s t i 

tu t io n a l iz a t io n ,  se p a ra tio n  from a mother o r m o th e r-su b s ti tu te , m u ltip le  

m othering, and d is to r t io n s  in  th e  q u a li ty  o f m othering. A fte r  analyzing  

each k ind  o f m aternal d ep riv a tio n  in to  th e  components o f  b o th  an teceden t 

events and consequent e f f e c t s ,  Yarrow concluded th a t  " in s t i tu t io n a l iz a t io n  

is  no t a sim ple v a r ia b le , and cannot be used  as a  sim ple re se a rc h  v a r i 

ab le  o r ex p lana to ry  concept" (Yarrow, 1961, p. 46l ) .  R heingold & S tan ley  

(1963) have concluded from th e  C asle r and Yarrow review s th e  need fo r  

d i r e c t  measurement o f m o th e r-in fan t b eh av io r. F e rs t e r  (1961) is  c i te d  

as p rov id ing  one approach to  th i s  problem. According to  F e r s te r  (1961), 

what i s  needed is  th e  study  o f "the a c tu a l  p a re n ta l  and c h i ld  pe rfo rm an ces , 

and t h e i r  s p e c if ic  e f fe c ts  on each o th e r ,  r a th e r  than  g lo b a l s ta tem en ts 

such as dependency, h o s t i l i t y ,  o r s o c ia l iz a t io n "  (F e r s te r ,  1961, p. 455).

D esp ite  th e  above c r i t ic is m  d ire c te d  tow ard most o f  th e  human in 

fan t-m o ther s tu d ie s ,  th e  evidence p o in ts ,  n e v e r th e le s s , to  th e  f a c t  th a t ,  

depending on th e  type o f  r e la t io n s h ip ,  th e  e a r ly  experiences o f  th e  in 

fa n t  can profoundly  in flu en ce  l a t e r  development and behav ior. As has 

been shown, th e re  seems to  be no q u a rre l th a t  th e se  r e la t io n s h ip s  a re  im

p o r ta n t;  r a th e r ,  th e  c r i t ic i s m  is  le v e le d  a t  th e  m ethodological weaknesses 

which have r e s u l te d  in  f a r  too  many in fe re n c e s . With t h i s  in  mind, th e  

work o f  Shevrin  & Toussieng (1965) and S p itz  (1965) w ith  c h ild re n  w il l  

be examined. A lthough th e  s tu d ie s  re p o r te d  by th e se  w r i te r s  a re  su b jec t 

to  th e  same c r i t ic i s m  c i te d  above, th ey  have a ttem pted  to  fo rm ulate  

th e o r ie s  o f  ex p lan a tio n  which seem to  be c o n s is te n t w ith  th e  conclusions 

exp ressed  by C asle r (1961) and Yarrow (1961).
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R eferrin g  to  an e a r l i e r  paper^ Shevrin & Toussieng (I965)

s ta te :

At th e  h e a r t  o f  our p ro p o sa l m s  a c l in i c a l  and develop
m ental model hased on th e  assum ption th a t  in fa n ts  have a  
need fo r  optimum t a c t i l e  s tim u la tio n  ( t a c t i l e  s tim u la tio n  
inc ludes n o t only s t im u li  emanating from re c ep to rs  in  th e  
sk in  h u t a lso  from deeper t i s s u e s  g iv in g  r i s e  to  p ro p r io 
cep tiv e  and k in e s th e tic  s e n s a tio n s ) . When they  re ce iv e  
too  l i t t l e  o r too  much such s tim u la tio n  in  th e  e a r ly  months 
o f l i f e ,  th e  ensuing c o n f l ic t  appears to  in te r f e r e  s e r io u s ly  
w ith  psychic development. The course o f th is  c o n f l ic t  can 
he tr a c e d  in  th e  thoughts and ac tio n s  o f  sev e re ly  d is tu rb e d  
c h ild re n  o f a l l  ages. R ather th an  using  re p re ss io n  o r o th e r  
psychic defenses d ire c te d  a t  id e a t io n a l  d e r iv a tiv e s  o f  in 
s t in c t s  , th e  main ways in  which th e se  c h ild re n  cope w ith  
t a c t i l e  c o n f l ic ts  is  e i th e r  hy a  defensive ra is in g  o f th r e s 
holds fo r  a l l  s t im u li  emanating from th e  environment o r  from 
in s id e  th e  body, o r through p ro te c t iv e  f lu c tu a tio n s  in  th e  
p h y s ica l d is tan ce  between them selves and o th e r peop le. The 
c o n f l ic t  can a lso  be observed in  t h e i r  fan ta sy  p ro d u c tio n s , 
u su a lly  in  th e  form o f an e la b o ra te  d en ia l o f th e  need fo r  
c lo se n e ss . D espite  th e se  e f f o r t s  th e  need fo r  t a c t i l e  s tim 
u la t io n  p e r s i s t s .  We have hypo thesized  th a t  c e r ta in  rhythm ic 
b eh av io r, such as rock ing , o f te n  observed in  sev e re ly  d is 
tu rb e d  c h ild re n , is  used  to  p reven t a  t o t a l  lo s s  o f t a c t i l e  
s t im u la tio n  re s u l t in g  from ex cessive  ra is in g  o f th re sh o ld s  
(Shevrin  & Toussieng, 1965, p. 311)•

This model is  used  to  ex p la in  many o therw ise  puzzling  phenomena occu rrin g

in  th e  tre a tm en t o f some sev e re ly  d is tu rb e d  c h ild re n . For example,

th o se  in s tan ces  in  which such c h ild re n  d isp lay  an in o rd in a te  f e a r  o f

be ing  touched , w h ile .re v e a lin g  in  t h e i r  behav io r a g re a t yearn ing  fo r

c o n ta c t. One c h i ld  would a t  tim es move w ith in  a  f r a c t io n  o f an inch o f

th e  th e r a p is t ,  y e t when he was touched he would f le e  in  t e r r o r .  F u r th e r ,

Shevrin  & Toussieng were ab le  to  p o s td ic t  from c u rre n t c l i n i c a l  m a te r ia l

th a t  th e re  had been severe  d is tu rb an ces  in  p h y s ica l co n tac t between a l l

c h ild re n  and t h e i r  mothers s tu d ie d  in  th e  e a r ly  months o f l i f e .

Support fo r  th i s  model came from Bronson (19^3 ) lu  h is  review

o f C onel's  m orphological study  o f th e  in fa n t co rtex . Bronson s ta t e s :



From n e u ro lo g ic a l da ta  th e  in fa n t  in  th e  f i r s t  weeks
fo llow ing  b i r t h  must be la rg e ly  dependent on in n a te  re f le x e s
m ediated  a t  low er n e u ra l c e n te rs ,  and would be p r im a rily  
resp onsive  to  in te r n a l  s t im u li  (p a in , hunger) which have 
l i t t l e  d i r e c t  re p re se n ta tio n  in  th e  neocortex . With 
m a tu ra tio n  th e  in c re a s in g  respo n siv en ess  to  th e  e x te rn a l 
environm ent is  m ediated  through t a c t i l e  and, to  a le s s e r  
e x te n t , a u d ito ry  and v is u a l  in p u t. One would p re d ic t  
th e re fo re  th a t  t a c t i l e  experiences during th e se  e a r l i e s t  
months would be p a r t ic u la r ly  s a l i e n t  (Bronson, 1963, pp.
57- 58).

Shevrin & Toussieng (1965) expanded t h e i r  o r ig in a l  model to  in c lude  ad

d i t io n a l  d e f in i t io n s  o f  terms which a re  used  to  d e lin e a te  th e  n a tu re

o f  th e  need fo r  t a c t i l e  s tim u la tio n  and th e  th re s h o ld  mechanism, and

t h e i r  r e la t io n s h ip  to  p sychoanaly tic  in s t in c t  th eo ry . Evidence from 

c l in i c a l  re se a rc h  done by o th e rs  unaware o f  t h e i r  hypo thesis  is  a lso  

re p o r te d . For example, in  a  study  o f  sev e n ty -f iv e  in s t i tu t io n a l i z e d  

in fa n ts  compared w ith  a  l ik e  number r a is e d  in  fa m il ie s ,  Provence and 

L ip ton  (1962) observed  th a t  in s t i tu t io n a l i z e d  c h ild re n ; ( l )  re a c te d  

p e c u l ia r ly  to  be ing  he ld ; (2) engaged in  much rocking  behav io r; and 

(3) were unu su ally  q u ie t and s le p t  e x ce ss iv e ly . S p e c if ic a l ly ,  by th e  

second month o f  l i f e  a l l  o f th e  in s t i tu t io n a l i z e d  c h ild re n  re a c te d  ab

norm ally to  be ing  h e ld : "They d id  n o t adap t t h e i r  bodies w e ll to  th e

arms o f th e  a d u l t ,  they  were n o t cuddly , and one no ted  a la c k  in  p l i a b i l i t y  

. . . they  f e l t  something l ik e  sawdust d o lls ;  they  moved, th ey  b en t e a s i ly  

a t  th e  p roper j o i n t s , b u t they  f e l t  s t i f f  o r wooden" (Provence & L ip ton , 

1962, p. 56). This odd response to  ho ld ing  was th e  f i r s t  n o ta b le  symptom 

Provence and L ip ton  found in  in s t i tu t io n a l i z e d  in fa n ts .  Drawing on th e se  

f in d in g s  in  support o f t h e i r  model, Shevrin  & Toussieng s t a t e  :

I t  i s  im portan t to  no te  th a t  feed ing  d is tu rb an ces  o r 
i n t e s t i n a l  u p se ts  were r a r e .  The t a c t i l e  m odality  r a th e r  
th an  o r a l i t y  as such was thus most s e n s i t iv e  to  re v e a lin g
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th e  e f f e c ts  o f  m aternal d e p riv a tio n , which i s  c o n s is te n t 
w ith  our ex p ec ta tio n s  and accords w e ll w ith  B ronson 's con
c lu s io n  hased  on n eu ro lo g ic a l d a ta  th a t  t a c t i l i t y  is  th e  
most s a l i e n t  sensory  channel in  th e  f i r s t  th re e  months o f 
l i f e  (S hevrin  & Toussieng, 19^5 , P- 329)*

Provence and L ip ton  (I962) hypo thesized  th a t  th e  "sawdust d o ll"  in fa n ts  

responded as th ey  d id  because th ey  lack ed  th e  o p p o rtu n ity  fo r  experiences 

in  mutual a d a p ta tio n  w ith  a mother and had thus f a i l e d  to  le a rn  to  r e 

spond a d ap tiv e ly  to  being  h e ld . S im ila r  in te rp re ta t io n s  concerning the  

rock ing  behav io r and excessive  s lee p in g  observed  in  t h i s  study  were a lso  

o ffe re d  by Shevrin  & Toussieng, w ith  th e  nuances o f th e  m o th e r-in fan t 

r e la t io n s h ip  and t a c t i l e  s tim u la tio n  g iven emphasis.

A nother in v e s t ig a to r ,  S p itz  (1962, I9 6 5 ) , has re p o r te d  o b se r

v a tio n a l ,  lo n g itu d in a l ,  and com parative s tu d ie s  invo lv ing  human and 

anim al experience during th e  e a r ly ,  fo rm ative  p e rio d s . Years o f  ob

se rv a tio n s  o f in fa n ts  in  th e  f i r s t  y ea r o f  l i f e  have r e s u l te d  in  S p itz  

(1965) supporting  a c r i t i c a l  p e rio d  th eo ry . This th eo ry , fo r  him, evolved 

from th e  em bryological concept o f  "o rg an ize r"  which re fe r s  to  th e  con

vergence o f  severa l l in e s  o f  b io lo g ic a l  development a t  a  s p e c if ic  lo c a tio n  

in  th e  embryonic organism . This leads to  th e  in d u c tio n  o f  a  s e t  o f 

agents and re g u la t iv e  elem ents c a l le d  o rg an ize rs  which in flu en ce  sub

sequent developm ental p ro cesses . These o rg an ize rs  have long been con

s id e re d  (Needham, 1931) pacemakers fo r  p a r t i c u la r  developm ental axes. 

Before th e  emergence o f such o rg a n iz e rs , segments o f t i s s u e  can be 

tra n s p la n te d  from one p a r t  o f th e  body to  a com pletely d i f f e r e n t  a re a . 

There each w i l l  develop id e n t ic a l ly  to  th e  surrounding  t i s s u e .  For 

example, t i s s u e  from th e  eye reg io n  w i l l  develop as d o rsa l t i s s u e  in  

such a  t r a n s p la n t .  B ut, i f  th e  same t i s s u e  is  tra n s p la n te d  a f t e r  th e
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o rg an ize r fo r  th e  eye reg io n  has been e s ta b lis h e d , the  t ra n s p la n t  

w i l l  develop as eye t i s s u e ,  even in  th e  m idst o f  th e  d o rsa l ep iderm is.

As a  r e s u l t  o f  t h i s  concep t. S p itz  s ta t e s ;

About t h i r t y  years ago I  advanced th e  p ro p o s itio n  
th a t  analogous processes w ith  concom itant c r i t i c a l  nodal 
p o in ts  were o p e ra tin g  a lso  in  th e  psychic development 
o f  th e  in fa n t .  The fin d in g s  made s in ce  in  my lo n g itu d in a l 
s tu d ie s  on se v e ra l hundred in fa n ts  have le n t  support to  
my p ro p o s itio n , so th a t  I  have a ttem p ted  to  fo rm ulate  i t  
more p re c is e ly  and to  apply i t  to  subsequent age le v e ls  
(S p itz , 1965, p . 118).

Thus, th e se  tu rn in g  p o in ts  a re  o f  paramount im portance fo r  th e  o rd e rly  

and unimpeded p ro g ress io n  o f in f a n t i l e  development. I f  th e  c h i ld  su ccess

f u l ly  e s ta b lis h e s  and co n so lid a te s  an o rg an ize r a t  th e  a p p ro p ria te  le v e l ,  

h is  development can proceed in  th e  d ire c tio n  o f th e  next o rg a n iz e r . But, 

when th e  c o n so lid a tio n  o f  th e  o rg an izer a b o r ts ,  development i s  a r re s te d . 

S ince experim en tation  in  in fa n ts  is  o fte n  l im ite d  to  o b se rv a tio n a l 

s tu d ie s .  S p itz  fre q u e n tly  c i te s  com parative anim al s tu d ie s  to  support 

h is  f in d in g s . In  t h i s  case he mentions th e  work o f S c o tt and Marston

(1950) and t h e i r  work w ith  puppies invo lv ing  c r i t i c a l  p e rio d s . A nother 

a re a  o f  co n sid e rab le  in te r e s t  to  S p itz  (19^5 ; I962) has been e a r ly  m other- 

in fa n t  r e la t io n s h ip s  and d e p riv a tio n . One such study involved  a t o t a l  

o f  two hundred fo r ty  e ig h t ch ild re n . Of th e se  su b jec ts  one hundred 

seven ty  were housed in  a  penal nu rse ry  w ith  t h e i r  m others; s ix ty  one 

were observed in  a  foundling  home, and seventeen  in  th e i r  p a re n ts ' home.

In  th i s  study  S p itz  re p o r ts  an unexpected f in d in g . " in  th e  course o f 

ou r in v e s t ig a tio n  we were s tru c k  by th e  f a c t  th a t  in  th e  f i r s t  year o f 

l i f e  th e  p resence o f g e n i ta l  p lay  is  co v a rian t w ith  th e  s u b je c t 's  develop

m ental q u o tie n t on th e  one hand, w ith  th e  q u a li ty  o f th e  e x is t in g  m other-
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c h i ld  r e la t io n s  on th e  o th e r"  (S p itz , I962, p . 284). In  view o f th e  

f in d in g s  o f th e  d ec is iv e  ro le  o f m o th e r-ch ild  r e la t io n s  in  a u to e ro tic  

a c t i v i t i e s ,  a  comparison o f th e  th re e  groups was made w ith  th e  m other- 

c h i ld  r e la t io n s  as th e  independent v a r ia b le  and th e  c h ild re n 's  a u to e ro tic  

a c t i v i t i e s  as the  dependent v a r ia b le . S p itz  found th a t  ( l )  where th e  

r e la t io n s  between mother and c h ild  were o p tim a l, development in  th e  

f i r s t  year o f l i f e  su rp assed  th e  average in  a l l  re s p e c ts ,  and g e n i ta l  

p lay  was p re sen t in  a l l  cases. (2) In th e  case o f  th e  in fa n ts  where 

th e  r e la t io n s  between mother and c h ild  were p rob lem atic , g e n t ia l  p lay  

was much r a r e r  and o th e r  a u to e ro tic  a c t i v i t i e s  tended  to  rep lace  i t ,  

w hile  development, s a t i s f a c to r y  on th e  average , iTas ra th e r  e r r a t i c .

(3) Where th e  r e la t io n s  between mother eind c h i ld  were a b se n t, g en era l 

development dropped below th e  average , and g e n i ta l  p lay  was com pletely 

m issing . Again, S p itz  c i te s  animal experim en tation  to  support h is  f in d 

in g s , in  th i s  case th e  work o f Harlow I962) on rhesus monkeys

r a is e d  w ith  su rro g a te  m others. S p itz  p a r a l le l s  th e  la ck  o f  sexual develop

ment in  th e  s u r ro g a te - ra is e d  rhesus monkeys w ith  th e  absence o f g e n i ta l  

p lay  and o th e r a u to e ro tic  a c t i v i t i e s  o f th e  m a te rn a l-a ffe c tio n -d e p r iv e d  

found ling  home in fa n ts .  D espite  th e  obvious in fe ren ces  drawn from th i s  

s tu d y , th e re  were observab le  developm ental and b eh av io ra l d iffe ren c es  

in  th e  thi*ee groups as d efined  by c e r ta in  m o th e r-in fan t in te ra c t io n s .

How th e se  e a r ly  c o n te .c t-a ffe c tiv e  re la t io n s h ip s  r e l a t e  to  th e  emergence 

o f o th e r  developmental, m o d a litie s , e sp e c ia lly  p e rc ep tio n , according  to  

S p itz  w i l l  be d iscu ssed  l a t e r  in  th i s  paper.

In  summary, p sychoanaly tic  th eo ry  and th e  emphasis i t  p laces  on 

e a r ly  in f a n t i l e  experiences and subsequent development has been examined.
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That i t  is  a d e te m in is t ic ^  ep ig en e tic  approach to  human behav io r which 

can , n e v e r th e le s s , he profoundly  a l te r e d  as a  r e s u l t  o f d ev ia tio n s  in  

e a r ly  m o th e r-in fan t r e la t io n s h ip s  has heen suggested . Numerous w ritin g s  

have suggested  th a t  p roper development can only  come ahout through a 

m o th e r-in fan t r e la t io n s h ip  invo lv ing  c o n s is te n t ,  c o n ta c t- ta c tu a l  stim u

la t i o n ,  and some h a s ic  t r u s t  in  th e  se rv ic e  o f ego development. S im ila r ly , 

many s tu d ie s  a re  re p o r te d  which attem pt to  support th e se  th e o r e t ic a l  

fo rm u la tio n s . Although many o f them a re  in f e r e n t i a l  from o b se rv a tio n a l 

d a ta  and, hence, s u b je c t to  m ethodological w eaknesses, t h e i r  f in d in g s  

cannot be ignored. That e a r ly  experiences and m o th e r-in fan t r e l a t io n 

sh ip s  ar-e o f paramount im portance i s ,  seem ingly , w ithou t q u estio n . More

o v e r, as w i l l  be taken  up in  th e  nex t s e c tio n , anim al s tu d ie s  invo lv ing  

s im ila r  s i tu a t io n s  and r e la t io n s h ip s ,  w hile ex p erim en ta lly  s u p e r io r , a re  

in  g en era l agreement w ith  th e  r e s u l t s  and th e o r e t ic a l  fo rm ulations r e 

p o r te d  in  th e  human in fa n t  s tu d ie s .

Im p rin tin g . One o f  th e  prim aiy and most s ig n if ic a n t  fo rm ulations 

o f  th e  e th o lo g ic a l school has been th a t  o f  im p rin tin g . In  g e n e ra l, th i s  

word has been used  to  sym bolize a  p rocess seem ingly p re sen t in  th e  fo llow 

ing  ty p ic a l  o b se rv a tio n s . Very young anim als o f  v a rious sp ec ie s  w i l l  

r e a d i ly  respond to  f o s te r  p a re n ts ,  even o f an o th er sp e c ie s , as i f  they  

were t h e i r  own. This p rocess o f attachm ent i s  n o t e a s i ly  re v e rse d  and 

th e  young animal q u ite  o f te n  seeks the  company o f  th e  f o s te r  sp ec ie s  in  

p re fe ren ce  to  i t s  own n a tiv e  sp e c ie s . O bservations o f  th i s  p rocess have 

been no ted  in  dogs, p igeons, geese , ducks, g o a ts , and sheep, among o th e rs . 

As used  h e re , im p rin tin g  r e f e r s  only  to  th e  observed  attachm ent o f  th e
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young animal to  a p a ren t f ig u re  and is  no t in tended  to  imply knowledge 

o f  occurrences in s id e  e i th e r  p a r t ic ip a n t .  H is to r ic a l ly ,  th is  phenomenon 

has been observed fo r  c e n tu r ie s ,  h u t H einro th  (19IO) appears to  have 

heen th e  f i r s t  to  tak e  n o te  o f  i t  in  a  s c i e n t i f i c  manner. More re c e n tly , 

Lorenz ( l 937 ; 1952) and Tinbergen (1951) have con tinued  i t s  in v e s t ig a tio n  

and g iven i t  wide p u b lic a tio n .

For th e se  a u th o rs , th e  im p rin tin g  process appears to  he l im ite d  

hy a t  l e a s t  th re e  r e s t r i c t i o n s .  F i r s t ,  to  he accep tab le  to  the  young, 

th e  p a re n ta l  s u b s t i tu te  must f a l l  w ith in  a  c e r ta in  range o f e i th e r  s iz e  

o r  c o lo ra tio n  o r bo th . Second, th e  p a re n ta l  f ig u re^ h as  to  engage in  

c e r ta in  b eh av io rs . For example, Lorenz ( l 937) found th a t  i f  young ducks 

were to  accep t him as a  mother s u b s t i tu te ,  he had to  squawk in  h is  b e s t 

approxim ation o f  th e  mother duck 's  c a l l .  A t h i r d  r e s t r i c t i o n  has to  do 

w ith  th e  tim e when im p rin tin g  can tak e  p la ce . Though th e  optim al tim e 

v a r ie s  w ith  th e  sp ec ies  and to  some e x ten t w ith  th e  in d iv id u a l, i t  must 

always tak e  p lace  e a r ly  in  th e  an im a l's  l i f e  (F a b r ic iu s , 1951} H ess,

1959; Jaynes, 1957, 1958a, 1958b ) .

These o b serv a tio n s  le d  Lorenz to  conclude th a t  " th e re  a re  s p e c if ic  

and r e s t r i c t e d  p e riods during which th e  s t im u li  which w il l  evoke c e r ta in  

in s t in c t iv e  responses a re  perm anently determ ined. A fte r  th e  c r i t i c a l  

p e r io d  has passed , th e  environm ent cannot a l t e r  th e  n a tu re  o f th e  e f 

f e c t iv e  s tim u lu s"  (Lorenz, 1939, P* 248).

The re c e n t re se a rc h  r e s u l t in g  from th e se  conclusions has been 

concerned w ith  two l in e s  o f  in v e s t ig a t io n  and, f re q u e n tly , a  com bination 

o f  b o th . F i r s t ,  th e re  a re  th o se  s tu d ie s  which a ttem pt to  examine th e  

u n d e rly in g  mechanisms o f  th e  im p r in t in g - c r i t ic a l  p e r io d  concept (S ac k e tt,
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1963). Second ar-e th o se  in v e s t ig a tio n s  which have focused  p rim a rily  on 

subsequent developm ental behav io r in  anim als r e s u l t in g  from m anipu lation  

during th e  c r i t i c a l  p e riods (B lau v e lt, 1955j C o l l ia s ,  1956; H ess, I962; 

L id d e ll ,  1955; S c o tt,  19^5 , 1950, 19^2 ; S c o tt ,  P red e ric so n , & P u lle r ,  

I9 5 I ; S c o tt & M arston, 1950; W illiam s & S c o tt ,  1953)» P in a l ly ,  re c en t 

in v e s t ig a t io n  has shown tn a t  th e  absence o f m aternal care  during  the  

c r i t i c a l  p e rio d  s tag e  can d r a s t i c a l ly  a l t e r  th e  appearance o f  su rv iv a l 

responses involv ing  depth p e rc ep tio n  in  sheep (Lemmon & P a tte rso n , 196^). 

H ere, an a ttem pt has been made to  encompass th e  many asp ec ts  o f e a r ly  

experiences and t h e i r  e f f e c t  on l a t e r  behav io r.

In  th e  nex t s e c tio n  an attem pt w i l l  be made to  examine s tu d ie s  

o f  th e  e a r ly  experience o f an im als , fo llow ing th e  g en era l form at as r e 

p o r te d  in  th e  human in fa n t s tu d ie s  e a r l i e r  in  th i s  paper.

E arly  animal e x p e rien ces . The concept o f  c r i t i c a l  p e riods has 

re c e iv e d  co n sid erab le  a t te n t io n  in  th e  p a s t tw enty y e a rs , w ith  some 

in te r e s t in g  consequences. S c o tt ( l 9^5 ) f i r s t  no ted  th a t  lambs removed 

from t h e i r  mothers during th e  f i r s t  te n  days o f  l i f e  and re a re d  in  a s 

s o c ia t io n  w ith  humans were subsequen tly  unable to  make adequate s o c ia l  

ad justm ent to  th e  o r ig in a l  f lo c k . Such a s s o c ia t io n a l  d i f f i c u l t i e s  w ith  

th e  f lo c k  la s te d  se v e ra l y e a rs . L a te r , S c o tt ,  P red e ric so n , & P u lle r

(1951) e x ten s iv e ly  in v e s t ig a te d  th e  problem o f c r i t i c a l  pe rio d s  w ith  r e 

g ard  to  s o c ia l iz a t io n  in  dogs. These in v e s t ig a to r s  d iv id ed  th e  develop

m ental sequences o f th e  puppy in to  d i s t in c t  p e r io d s , s t a r t in g  w ith  the  

n eo n a ta l p e rio d , la s t in g  about te n  days, during which th e  p r in c ip le  

a c t i v i t i e s  o f th e  puppy are  n u rs in g , d e fe ca tio n , and u r in a t io n . Since 

th e  anim als a re  e s s e n t ia l ly  b l in d  and deaf during th i s  p e r io d , i t  was
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assumed, th a t  they  were i s o la te d  from th e  environm ent. The second p e rio d , 

th e  t r a n s i t io n  p e rio d  which beg ins a t  about th e  age o f  te n  days and 

te rm in a te s  a t  th re e  weeks, is  c h a ra c te r iz e d  by th e  development o f p e r 

c e p tu a l motor c a p a c it ie s  which now make th e  puppy v u ln e rab le  to  env iron

m ental changes. P eriod  th re e ,  th e  p e rio d  o f s o c ia l iz a t io n ,  l a s t in g  to  

te n  weeks, is  desc rib ed  as th e  c r i t i c a l  p e rio d  during which s o c ia l iz a t io n  

tak es  p la c e . P in a lly ,  th e re  ensues a  ju v e n ile  p e r io d , which l a s t s  from 

weaning a t  te n  weeks to  sex u a l m a tu rity . F u r th e r , s im ila r  sequences o f 

development were worked out f o r  th e  mouse (W illiams & S c o tt ,  1953)* Thus, 

experim en tal evidence fo r  th e  c r i t i c a l  p e rio d  h y p o thesis  w ith  re fe ren ce  

to  s o c ia l iz a t io n  i s  f a r i l y  c l e a r ,  and g e n e ra lly  in d ic a te s  th a t  i f  th e re

is  some d is tu rb an ce  in  th e  s o c ia l  environm ent, such as removal from the

l i t t e r  o r i s o la t io n ,  during th i s  c r i t i c a l  p e rio d  fo r  s o c ia l iz a t io n ,  th e re  

th en  appears a  marked d e s tru c tio n  o f th e  s o c ia l  c ap a c ity  o f  th e  organism 

(S c o tt ,  1958)• However, i t  is  im portan t to  no te  th a t  so f a r  as c r i t i c a l  

p e rio d s  and s o c ia l iz a t io n  a re  concerned, no experience occuring  during 

th e  n eo n a ta l p e rio d  o f dog development appeared to  have any permanent 

e f f e c t  on subsequent behav io r. That th i s  is  in  c o n tra s t  to  th e  e a r l i e r  

s tudy  (S c o tt , 19^5) on lambs i s  im portan t, though u n d e rs tan d ab le . S co tt 

and M arston (1950) have p o in te d  ou t th a t  th e  lamb is  born w ith  th e  a b i l i t y  

to  w alk, i t s  eyes and ears  a re  fu n c tio n a l a t  b i r t h ,  and w ith in  te n  days

i t  is  e a tin g  s o l id  food. Thus th e  lamb a t  b i r t h  is  a lread y  in  what has

been d esc rib ed  as th e  t r a n s i t io n  p e rio d  o f development and is o la t io n  may 

be expected  to  have a profound and prolonged e f f e c t .  However, an exami

n a tio n  o f th e  c r i t i c a l  p e rio d  hy p o th esis  in  th e  r a t  and mouse--which, 

have a developm ental p a t te rn  s im ila r  to - th e  dog—have r e s u l te d  in  fin d in g s
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t h a t  suggest th e  experiences occuring  a t  th e  n eo n a ta l s tag e  do have 

t h e i r  e f f e c t s .

W riting  about c r i t i c a l  periods^ Levine s ta t e s :

That th e re  a re  d i f f e r e n t  c r i t i c a l  pe rio d s  f o r  d if f e r e n t  
sp ec ie s  is  undoubtedly t r u e ,  b u t th e  s ta tem en t i s  based  no t 
m erely on th e  f a c t  th a t  sp ec ie s  d i f f e r  b u t a lso  on th e  f a c t  
t h a t  th ey  d i f f e r  in  t h e i r  developm ental s ta g e ,h t  b i r t h ;  i t  
is  thus reasonab le  to  assume th a t  c r i t i c a l  p e rio d s  a re  c r i t 
i c a l  only  when defin ed  in  term s o f  th e  developm ental s ta tu s  
o f  th e  organism  a t  th e  tim e o f  s tim u la tio n . In  th e  case o f 
th e  sp ec ie s  under d iscu ss io n  th i s  is  no t so; although  th e  
tem poral a sp ec ts  o f  th e  sequence o f development a re  d i f f e r e n t ,  
th e  same phases a re  p re se n t fo llow ing  b i r t h .  The c ru c ia l  
d iffe re n c e  seems to  l i e  in  th e  type o f  behav io r be ing  in v es
t ig a te d .  Thus, S c o tt ,  e t  a l . ,  were concerned w ith  s o c ia l  be
h av io r and th e  e a r ly  developm ental f a c to rs  r e la te d  to  such be
h a v io r , whereas th e  in v e s t ig a tio n s  which dem onstrated ex
trem ely  e a r ly  c r i t i c a l  pe rio d s  were concerned w ith  param eters 
o f  behav io r which appear more c lo se ly  r e l a t e d  to  th e  em otional 
s ta tu s  o f  th e  organism . This would in d ic a te  th e re fo re  th e  
e x is ten c e  o f , no t one c r i t i c a l  p e rio d , b u t o f  s e v e ra l  c r i t 
i c a l  p e rio d s  during which environm ental s t im u li  have th e  
most profound e f f e c t s ;  i t  in d ic a te s  f u r th e r  th a t  th e  behav ior 
which is  m odified  by th e se  environm ental s t im u li  w i l l  d i f 
f e r  accord ing  to  th e  development s tag e  o f th e  organism  a t  
th e  o n se t o f s tim u la tio n  and th e  type  o f environm ental 
s t im u li  which a re  imposed upon th is  developing organism .
(L evine, 19^2 , p. 1^7 )-

O ther s tu d ie s  invo lv ing  th e  e a r ly  experiences o f  r a t s  have been re p o rte d

by Maccoby (1964). S evera l f in d in g s  support th e  g e n e ra l iz a t io n  th a t

e a r ly  s t im u la tio n  in  th ese  anim als produces g re a te r  r e s is ta n c e  to  s t r e s s

in  adu lthood , a lthough  th e re  a re  ex cep tio n s . In a d d it io n , i t  has a lso

been found th a t  th e  p resence o f  a  mother during  th e  e a r ly  p e r io d  o f  l i f e

in  r a t s  serv es  to  p reven t ex cessiv e  s t r e s s - v u ln e r a b i l i ty .  Support fo r

t h i s  was found in  e a r ly  weaned male r a t s  th a t  were more su sc e p tib le  to

g a s t r i c  u lc e r s  under a d u lt s t r e s s  th an  were c o n tro ls .

A gain, th e re  seems to  be no q u a rre l among th e  in v e s t ig a to r s  th a t

c r i t i c a l  p e r io d  concepts a re  o f  utm ost im portance in  e a r ly  development.
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In s te a d ; c r i t i c a l  reviews o f re c e n t s tu d ie s  suggest t h a t ,  in  g e n e ra l, 

th e  c r i t i c a l  p e rio d  has heen found to  be ■ more la b i l e  than, was p rev io u sly  

though t (Wood-Gush, 1963). S im ila r ly , Moltz (1963) suggests  th a t  moving 

tow ard a  f la sh in g  l ig h t  and fo llow ing  a  moving im prin ting  o b je c t both  

a re  i n i t i a t e d  by a  given stim ulus magnitude a c tin g  on th e  c e n tr a l  nervous 

system  and b o th  serve  to  a d ju s t  th e se  magnitudes u n t i l  an optim al le v e l  

o f e x c i ta t io n  p re v a ils .

The e f fe c ts  o f e a r ly  m other-neonate re la t io n s h ip s  w i l l  again  be 

c i t e d  as evidence fo r  subsequent b e h av io ra l developments re le v a n t to  the  

focus o f th i s  paper. As w ith  human in fa n ts ,  th e  k ind  o f m othering which 

th e  anim al neonate re ce iv e s  during c r i t i c a l  p eriods is  o f  paramount im

p o rtan ce . This in c lu d es , o f co u rse , s tu d ie s  o f  m aternal d e p r iv a tio n ,_ 

w ith  emphasis on ta c tu a l  and c o n tac t s tim u la tio n .

According to  Mason & R io p e lle  (ig S ^J, "Harlow and h is  a sso c ia te s  

(1958, 1959, 1982) in  a  well-known s e r ie s  o f experim ents w ith  a r t i f i c i a l ,  

mothers have p rov ided  convincing evidence th a t  a prim ary f a c to r  in  th e  

in fa n t  rhesus monkey's t i e  to  an a r t i f i c i a l  mother is  co n tac t s tim u la tio n , 

b u t th e  mechanism o f re in fo rcem ent is  n o t y e t known (Mason & R io p e lle , 

1984, p. 187). Jensen  & Tolman (1982) re p o rte d  th a t  b r i e f  sep a ra tio n  o f 

m other from in fa n t was extrem ely s t r e s s f u l  to  two m o th e r-in fan t p a irs  

o f  p ig - t a i l e d  macaques. In  t h i s  s tu d y , mothers and own in fa n ts  d isp layed  

maximal "d ire c ted "  behavior tow ard each o th e r . When th e  mothers were 

s e p a ra te d  from th e i r  own in fa n ts  and p laced  w ith  a  s tran g e  in fa n t ,  they  

d is reg a rd ed  him, d isp lay in g  n e i th e r  approach nor ag g ress iv e  behav io r.

In  c o n tr a s t ,  th e  in fa n t a t  f i r s t  a ttem p ted  to  achieve c lo sen ess  w ith  th e  

s tran g e  m other, b u t in  th e  nex t two days avoided her w ith  in c re as in g  f r e 

quency.
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Other re a c tio n s  to  m aternal d ep riv a tio n  a re  re p o r te d  by Benjamin 

(1961a, 1961b). These re a c tio n s  in  nonhm an prim ates c o n s is t  o f  non

n u t r i t iv e  sucking. H ab itual d ig i t  sucking is  re p o rte d  to  be a  common 

occurrence in  monkeys and apes re a re d  a p a r t from th e  mother and is  

seldom seen in  m other-reared  an im als. In  an account o f  th e  development 

o f  a  rhesus monkey r a is e d  in  is o la t io n  from i t s  k in d , Holey (1935) de

s c r ib e d  o s c i l l a t in g  o r swaying movements o f th e  tru n k  which were p re sen t 

in  th e  anim al from e a r ly  days o f l i f e  and which were e s p e c ia l ly  promin

en t in  s t r e s s f u l  s i tu a t io n s .  Subsequent ob serv atio n s  have shown th a t  

r e p e t i t iv e  s te reo ty p e d  movements, p a r t i c u la r ly  rock ing  o r swaying, a re  

c h a r a c te r i s t ic  o f  th e  young chimpanzee o r macaque r a is e d  a p a r t  from i t s  

m other, whereas such behav iors do n o t occur in  fre e -ra n g in g  an im als, nor 

in  lab o ra to ry -b o rn  su b jec ts  allow ed to  remain w ith  th e  mother (Davenport 

& Menzel, I963; Jensen  & Tolman, I962; Mason & Green, I962). According 

to  Mason and R io p e lle , "The s p e c if ic  e t io lo g ic a l  fa c to rs  in  th e  develop

ment o f  r e p e t i t iv e  s te reo ty p e d  movements in  nonhuman prim ates have no t 

y e t been e s ta b lis h e d , b u t a reasonab le  assum ption is  th a t  th e  p h y s ica l 

re la t io n s h ip  to  th e  mother p reven ts th e  development o f  th e se  responses 

by p rov id ing  adequate sources o f  s t im u la tio n , and by p lac in g  c o n s tra in ts  

on th e  kinds o f  a c t i v i t i e s  in  which th e  in fa n t can engage (Mason & R io p e lle , 

1964, p. 170). Examining th i s  in te r p r e ta t io n  o f r e p e t i t iv e  movements in  

unmothered p rim a te s , i t  is  tem pting to  view i t  as being  too  c o n se rv a tiv e , 

in  th e  same way th a t  th e  psychoanaly tic  th e o r ie s  a re  accused o f  being  

o v e rly  l i b e r a l .  N ev erth e le ss , i t  appears w arran ted  to  keep in  mind th e  

p a r a l le l s  d esc rib ed  in  th e  above study w ith  th e  fin d in g s  and th e o r ie s  

proposed by Shevrin  & Tousseing e a r l i e r  in  t h i s  paper.
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In  a d d it io n , Seay, A lexander & Harlow (1964) re p o r t  t h a t  monkeys 

r a i s e d  w ithou t mothers were observed w ith  t h e i r  own in fa n ts .  They r e 

p o r t  t h a t  a l l  fo u r mothers were v io le n t ,  ab u siv e , and o f te n  n e g le c tfu l  

o f  t h e i r  in fa n ts .

F in a l ly ,  i t  is  w e ll to  m ention th e  r e s u l t s  o f  o b se rv a tio n s  on 

extended p e rio d s  o f  i s o la t io n  and p e rc e p tu a l r e s t r i c t i o n .  R eporting  on th e  

long range e f f e c ts  o f  e a r ly  i s o la t io n ,  Melzack & S c o tt (195T) observed  

th a t  dogs re a re d  in  a  d r a s t i c a l ly  r e s t r i c t e d  environment re q u ire d  more 

shock t r i a l s  to  acq u ire  avoidance responses and th a t  th e  g e n e ra l r e 

a c t i v i ty  to  p a in  was sev e re ly  l im ite d  when compared w ith  normal re a re d  

l i t t e r  m ates. I t  was concluded th a t  e a r ly  p e rc ep tu a l experience  d e te r 

mines in  p a r t  th e  emergence o f o v e rt responses such as avoidance o f 

noxious s t im u la tio n  and th e  a c tu a l c a p a c ity  to  p e rce iv e  p a in  norm ally .

In  ano ther s tudy  invo lv ing  e a r ly  p e rc e p tu a l r e s t r i c t i o n ,  Melzack (1962) 

r a is e d  dogs from in fancy  to  m a tu rity  in  l ig h te d  cages th a t  r e s t r i c t e d  

t h e i r  v is u a l  experience  b u t d id  n o t deprive them o f  a l l  p a t te rn e d  stim u

l a t io n .  When re le a s e d  from t h e i r  c ag es , th e  r e s t r i c t e d  dogs had 

g re a te r  d i f f i c u l ty  than  norm ally re a re d  l i t t e r  mates in  perform ing a 

sim ple b lack -w h ite  d isc r im in a tio n  and in  subsequent r e v e r s a l  t r a in in g .

Summary

An exam ination o f e a r ly  experiences r e la t in g  to  m o th e r-in fan t 

re la t io n s h ip s  in  human and anim al s u b je c ts  has been made. L ikew ise, th e  

th e o r e t ic a l  fo rm ulations r e l a t iv e  to  e a r ly  development in  v a rio u s  sp ec ie s  

were inc luded . Comparisons between s p e c ie s , w hile n o t always e x p l i c i t ly  

s ta t e d ,  were im p lied . The evidence seems conclusive  th a t  i n i t i a l  m other- 

in fa n t  r e la t io n s h ip s  can, in  va rio u s  ways, d ram a tica lly  a l t e r  subsequent
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behav io r and perform ance. In  a d d itio n , th e re  appear to  be c e r ta in  tem

p o ra l c r i t i c a l  p e rio d s  during which development o f v arious m o d a litie s  

make t h e i r  appearance o r a re  re ta rd e d  as a  fu n c tio n  o f  e a r ly  ex p erien ces.

The f a c t  th a t  neonates o f  many sp ec ie s  have dem onstrated a  

c ap a c ity  to  p e rce iv e  depth as soon as th ey  a re  fu n c tio n a lly  ab le  to  move 

about in d ic a te s  tremendous im p lica tio n s  fo r  re se a rc h  in  t h i s  a re a . I t s  

u ltim a te  b e n e f i t  can be re a d i ly  a p p re c ia te d  in  view o f th e  f a c t  th a t  the  

development o f  t h i s  c ap a c ity  is  e s s e n t ia l  f o r  su rv iv a l in  c e r ta in  sp ec ies  

such as goats and sheep.

P ercep tio n

T h e o re tic a l c o n s id e ra tio n s . S p itz  (1965) p re faces  h is  th e o r e t ic a l  

fo rm ulations on p e rc ep tio n  w ith  a  s ta tem en t by Freud (1923): "For th e  

ego, p e rcep tio n  p lays th e  p a r t  which in  th e  id  f a l l s  to  in s t in c t"  (S p itz , 

I9&5, p. 53 )- Such a th eo ry  o f  newborn human in fa n t p e rc ep tio n  must in 

volve in fe re n c es . Thus, S p itz  draws from th e  experim ental work o f von 

Sender. (1932) and Fantz (1957; 1958a , 1958b) to  support th e se  in fe re n c es , 

von Senden in v e s t ig a te d  th e  development o f  v is u a l  p e rcep tio n  in  in d iv id u a ls  

who had been b om  b l in d  because o f  c o n g en ita l c a ta ra c t  and whose eatar-act 

had  th en  been removed a t  a  l a t e r  age. Post o p e ra tiv e  d e sc rip tio n s  by 

th e se  people concerning what th ey  saw have r e s u l te d  in  th e se  g en era l 

conclusions: ( l )  P e rcep tio n  appears to  beg in  as a  t o t a l i t y ,  and th e  various 

p e rcep tiv e  m o d a litie s  have to  be seg reg a ted  from each o th e r in  th e  course 

o f  development. Perhaps even m a tu ra tio n  p lays a  ro le  in  t h i s  p ro cess .

(2) P ercep tio n  in  th e  sense in  which a d u lts  p e rce iv e  is  n o t p re se n t from 

th e  beginning; i t  must be acq u ired , i t  must be learn ed .
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An in te r e s t  in  th e  von Senden work le d  Fantz to  c a rry  ou t a  

s e r ie s  o f  ob serv atio n s  and experim ents on newly hatched  ch icks and in fa n t 

humans from one to  f i f t e e n  weeks o f l i f e .  These experim ents were designed 

to  v a l id a te  th e  p ro p o s itio n  th a t  form p e rc ep tio n  in  b o th  anim al and man 

is  a lread y  p re se n t a t  b i r t h ,  hence in n a te , and in h e r ite d . This th e s is  

was confirm ed in  th e  ch ick . This cap ac ity  has obvious su rv iv a l va lue; 

th e  ch ick  being  a  p re c o c ia l b i r d ,  one whose young a t  b i r t h  a re  covered 

w ith  down and a re  ab le  to  run about, i t  must provide fo r  i t s  food from 

th e  beginning and th e re fo re  must be endowed from b i r t h  w ith  an in n a te , 

un learned  a b i l i t y  to  p erce ive  th e  food o b je c t . As m entioned e a r l i e r  in  

th i s  paper, s in ce  man is  born h e lp le s s ,  immature, and re q u ire s  e a r ly  

c a re , such v is u a l  d isc r im in a tio n  is  unnecessary  in  th e  e a r ly  p e rio d s . How

ev er, in  te s t in g  t h i r t y  in fa n ts ,  aged one to  f i f t e e n  weeks, Pantz found 

th a t ,  l ik e  the  newly hatched  ch ick s , they  had in n a te  form p e rcep tio n .

Upon c lo se  exam ination, th ese  r e s u l ts  do no t c o n tra d ic t von Senden's 

work. The p a t ie n ts  s tu d ie d  by von Senden were incapab le  o f see ing  

form s, they  d id  no t see shapes, they  cou ld  n o t d is t in g u is h  s iz e s — but 

from th e  beg inn ing , th ey  d id  v is u a l ly  d is t in g u is h  d iffe ren ces  and cou ld  

s t a t e  th a t  two o b je c ts  were d if f e r e n t  from each o th e r . S p itz  contends 

th a t  th e  in fa n ts  s tu d ie d  by Fantz f a i l  to  prove th a t  th e  neonate a t  

b i r t h ,  o r even in  th e  f i r s t  weeks o f  l i f e ,  d is tin g u ish e s  forms o r p a t

te r n s ,  th e  s tu d ie s  m erely show th a t  th e  in fa n t  no tes d iffe re n c e s . S p itz  

o f fe rs  the  fo llow ing  ex p lana tion :

The d iscrepancy  between th e  claim s made by Fantz and 
my own (as w e ll as von Senden’s )  fin d in g s  is  due to  a  d i f 
fe rence  in  concep tual approach. What von Senden and I  c a l l  
’s e e in g ’ r e f e r s  to  an a c t  o f p e rcep tio n  involv ing  an ap
p e rcep tiv e  p ro c e ss , w ithou t which ’s e e in g ’ ( in  th e  sense
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in  -which th e  a d u lt  p e rce iv es  v is u a l ly )  cannot be achieved.
This is  q u ite  d i f f e r e n t  from -what Fantz d esigna tes as 'see in g * . 
This s ta tem en t i s  no t a r b i t r a r y ;  i t  r e s t s  upon neuroanatom ical 
and p h y s io lo g ic a l g iv e n s , in  th a t  i t  i s  supported  by th e  ex
perim en ta l work o f  von H olst ( l 950) in  th e  v is u a l sphere and 
th a t  o f  R o senb lith  (1961) in  th e  a u d ito ry  sphere . Owing to  
t h i s  ap percep tive  p rocess man h a s , among o th e rs ,  th e  cap ac ity  
to  la y  do-wn mnemonic tra c e s  s u i ta b le  to  be re a c t iv a te d  as 
p re s e n ta tio n s , th i s  i s ,  as memories and as images; and a lso  
to  a c t iv a te  such t r a c e s  w ithou t th e  stim u lus o f a  corresponding 
e x te rn a l p e rc ep tio n . The work o f  Fantz ignores appercep tion
(S p itz , 1965, p . 59)-

In  a  review  o f p e rc ep tu a l le a rn in g  s tu d ie s ,  Gibson s ta t e s :

The c la s s ic  techn ique fo r  in v e s t ig a t io n  has al-ways been 
study  o f th e  e f f e c ts  o f  d ep riv a tio n  o f some norm ally p re sen t 
environm ental c o n tr ib u tio n , such as s tim u la tio n  by p a tte rn e d  
l i g h t .  The 'b o rn  b l in d ' p a t ie n ts  c o rre c te d  (o r somewhat co r
re c te d )  by su rgery  a re  th e  most dram atic cases. The cases 
summarized by von Senden have appeared in  an E ng lish  t r a n 
s la t io n  ( i9 6 0 ) , b u t shed no more l ig h t  th an  they  ever d id , 
s in ce  a l l  th e  confounding e f fe c ts  o f  nystagm us, em otional u p se t, 
in te r fe re n c e  from o ld  h a b i ts ,  and u n re l ia b le  te s t in g  procedures 
a re  s t i l l  in e v ita b ly  p re se n t in  th e  re p o r ts  (Gibson, 1963,
p. 36).

With th i s  c r i t ic is m  in  mind, a  fu r th e r  exam ination o f  th e  th eo ry  s e t  

f o r th  by S p itz  (1965) i s  made:

Again when Fantz claim s th a t  he has 'd isp ro v ed  th e  w idely- 
h e ld  n o tio n  th a t  very  young in fa n ts  a re  anatom ica lly  incapable  
o f  seeing  anyth ing  bu t b lobs o f l ig h t  and d ark ' he is  p e r
f e c t ly  c o r re c t .  A natom ically  th ey  a re  indeed capable of 
see ing  more th an  ju s t  b lo b s . The eye i s  th e r e ,  ready and 
w illin g ; neuroanatom ically  and p h y s io lo g ic a lly  i t  does fu n c tio n . 
But th i s  fu n c tio n  does no t ex tend  to  c e n tr a l  p ro c e sse s , p a r t i c 
u la r ly  to  m en ta tion . The appercep tive  fu n c tio n  is  no t y e t 
a v a ila b le . I t  w i l l  be acq u ired  through experiences prov ided  
in  th e  course o f a f f e c t iv e  exchanges w ith  ano ther person  in  
th e  s e t t in g  o f  o b je c t r e la t io n s  (S p itz , I965, p. 59)-

W hile m ain ta in ing  th e  s ig n if ic a n c e  o f th e  above s tu d ie s .  S p itz  (1965) 

i s ,  l ik e w ise , c r i t i c a l  o f  th e se  works. Thus, he d i f f e r s  w ith  von Sen

den 's  on th e  grounds th a t  th e  concep tual framework is  d i f f e r e n t  and a 

s tro n g  b ia s  a g a in s t in tro sp e c t iv e  psychology is  made. The s tu d ie s  by
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R iessen  (l9^7) th e  consequences o f v is u a l d ep riv a tio n  in  man and 

chimpanzee, and F a n tz 's  ( l 95T; 1958a , 1958b ) o b serv a tio n s  a re  s im ila r ly  

c r i t i c i z e d ,  no t fo r  th e  r e s u l t s ,  b u t because th e  ro le  o f  emotion in  

p e rc ep tio n  is  ignored . S p itz  co n sid ers  emotion v i th in  th e  framework 

o f  o b je c t r e la t io n s  th e  most p o te n t in c en tiv e  fo r  le a rn in g .

From th i s  somewhat extended exam ination o f S p i t z 's  b a s ic  con

cep ts  fo r  th e  development o f  p e rc e p tio n , i t  has been shown th a t  th i s  

c a p a c ity  i s  in n a te  and r e l i e s  on o b je c t r e la t io n s  w ith  th e  mother fo r  

f u r th e r  expansion. S p itz  contends th a t  th e  o ra l  c a v ity  w ith  i t s  equ ip

ment o f  tongue, l i p s ,  cheeks, and nasopharynx i s  th e  f i r s t  su rface  in  

l i f e  to  be used fo r  t a c t i l e  p e rc ep tio n  and e x p lo ra tio n . That i t  is  w ell 

s u i te d  fo r  t h i s  purpose is  suggested  by th e  re p re s e n ta tio n  in  i t  fo r  th e  

sense o f touch , t a s t e ,  tem p era tu re , sm ell, p a in , and o f deep s e n s i t iv i ty ,  

as th e  l a t t e r  w i l l  be invo lved  in  th e  a c t o f  swallow ing. However, a l l  

p e rc ep tio n  which tak es  p lace  through th e  in s tru m e n ta li ty  o f  th e  o ra l  

c a v ity  i s  s t i l l  c o n tac t p e rc ep tio n  and thus b a s ic a l ly  d i f f e r e n t  from 

d is ta n c e  p e rcep tio n .

S p itz  p o s tu la te s  t h a t ,  "a s h i f t  from c o n ta c t p e rcep tio n  to  d is tan ce  

p e rc e p tio n , from t a c t i l e  to  v is u a l  p e rc e p tio n , i s  o f  paramount s i g n i f i 

cance fo r  th e  in f a n t 's  developm ent" (S p itz , I965 , p. 65). This s h i f t  is  

m ediated  through th e  in s tru m e n ta li ty  o f  o b je c t r e l a t io n s ,  and is  seen 

when th e  in fa n t nurses a t  th e  b r e a s t ,  fe e l in g  th e  n ip p le  in  th e  mouth 

w hile  a t  th e  same tim e see ing  th e  m o ther's  fa c e . Thus, co n tac t p e r

c ep tio n  blends w ith  d is ta n ce  p e rc e p tio n , w ith  t h i s  b lend ing  opening 

th e  p a th  fo r  a  g radual s h i f t  from o r ie n ta t io n  through co n tac t to  o r ie n 

t a t io n  through d is tan ce  p e rc ep tio n . In  summary. S p itz  s t a t e s ;
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The s h i f t  to  d is ta n ce  p e rcep tio n  does n o t supersede 
and even le s s  a b o lish  th e  ro le  o f  c o n tac t p e rc e p tio n , i t  
on ly  narrows i t  down. The a d d itio n  o f d is ta n ce  p e rcep tio n  
en rich es  th e  spectrum  o f p e rc ep tu a l s e c to rs ;  i t  f a c i l i t a t e s  
o r ie n ta t io n  and m astery ; i t  expands th e  autonomous fu n c tio n s  
o f  th e  ego; and e v e n tu a lly  c o n tr ib u te s  im p o rtan tly  to  the  
primacy o f th e  r e a l i t y  p r in c ip le  (S p itz , 1965, p. 68 ).

Another w r i te r  (S ac k e tt, 1963) has proposed a  th eo ry  o f  v is u a l ly  

c o n tro lle d  in s t in c t iv e  b e h av io rs , in c lu d in g  im p rin tin g . R efe rrin g  to  the  

e a r l i e r  work o f Maturna (1960) who id e n t i f ie d  fo m  and in te n s i ty - s p e c if ic  

re c e p to rs  in  th e  fro g  r e t i n a ,  S ack e tt g e n e ra liz e s  t h i s  work, suggesting  

th a t  v is u a l ly  c o n tro lle d  in s t in c tu a l  behaviors a re  t r ig g e re d  by e x c ita t io n  

o f a p p ro p ria te  r e t i n a l  elem ents, " i t  is  hypo thesized  th a t  th i s  mechanism 

is  re sp o n s ib le  fo r  o n set o f  th e  im p rin tin g  c r i t i c a l  p e r io d , inborn 

p r e f e r e n t ia l  choice re sp o n ses , in n a te  o b je c t re c o g n itio n , and th e  

s tim u lu s -s p e c if ic  re le a s in g  fu n c tio n  involved  in  f ix e d  a c tio n  p a tte rn s "  

(S a c k e tt, I963 , p. 4o).

More re c en t s tu d ie s  by Fantz (1963) on p a t te rn  v is io n  in  human 

in fa n ts  ten d  to  support th e  view th a t  a  marked degree o f  p a tte rn e d  v is io n  

is  p re se n t a t  b i r t h ,  b e fo re  th e re  has been an o p p o rtu n ity  fo r  le a rn in g . 

According to  Day, "Although th e  co n troversy  concerning in n a te  and le a rn ed  

determ inan ts o f  p e rcep tio n  is  no lo n g er a  c e n tr a l  is s u e ,  th e  system atic  

in v e s t ig a t io n  o f p e rc ep tu a l responses which occur independently  o f  p r io r  

le a rn in g  has co n tin u ed "  (1964 , p . 16). Thus, th e  c ru c ia l  fa c to rs  fo r  in 

v e s t ig a t io n  a re  th o se  which can e i th e r  f a c i l i t a t e  o r  r e t a r d  e a r ly  develop

m ental p ro c e sse s , in c lud ing  l a t e r  le a rn in g  and normal n a tu re -n u r tu re  

in te r a c t io n a l  p ro cesses . In  p a r t ic u la r  a re  those  s tu d ie s  invo lv ing  

depth  p e rc ep tio n  as m easured by a  "v isu a l c l i f f . "
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Depth p e rcep tio n  d isc r im in a tio n  in  animal and hm an n eo n ates .

As has heen s ta te d  e a r l i e r  in  th is  p aper, development o f th e  

c ap a c ity  to  p e rce iv e  depth is  dem onstrated in  many sp e c ie s . Moreover, 

th i s  a b i l i t y  is  apparen t under normal co n d itio n s  as soon as th e  neonate 

is  ab le  to  move about a lone . That depth d isc r im in a tio n  is  e s s e n t ia l  

fo r  su rv iv a l in  c e r ta in  s p e c ie s , and o f g re a t consequence: in . o th e rs , 

speaks h ig h ly  fo r  th e  im portance o f i t s  in v e s t ig a tio n .

The apparatus used  in  s tu d ie s  o f  depth p e rcep tio n  is  c a l le d  a 

"v isu a l c l i f f . "  I t  is  designed and co n s tru c ted  in  such a manner th a t ,  

although  i t  is  a t  a l l  tim es " s a fe ,"  an i l lu s io n  o f depth is  conveyed 

to  th e  young su b jec t which th ey  u su a lly  avoid. A number o f  v a r ia tio n s  

in  c o n s tru c tio n  can be e f fe c te d , b u t th e  u su a l requirem ents a re  a  smooth 

g la ss  su rface  under which a  p a tte rn e d , u su a lly  sq u are , m a te r ia l  is  a f 

f ix e d . This m a te r ia l is  f lu s h  under th e  su rface  fo r  some a re a  and then  

drops down to  th e  bottom o f th e  ap p ara tu s , covering th i s  su rface  fo r  the  

r e s t  o f  th e  a re a . A n e u tra l  p la tfo rm  o f wood o r some o th e r  m a te r ia l is  

p rov ided  in  th e  c en te r  as a runway from which th e  su b je c t i s  coaxed a f t e r  

be ing  p laced  th e re . For s tu d ie s  invo lv ing  anim als th a t  te n d  to  o r ie n t  

o r  move r e a d i ly ,  as in  th e  p re se n t s tu d y , th e  c en te r  runway can be e lim i

n a ted  and th e  animal p laced  a t  one end on th e  "safe"  a re a . I f  depth d is 

c rim in a tio n  i s  p re sen t th e  anim al w i l l  "avoid" th e  v is u a l  drop w ith  ex

trem e co n sis ten cy . In  those  anim als in  which th i s  development has no t 

tak en  p lace  th e  "danger" a re a  is  n o t avoided and th ey  move about on i t  

in d isc r im in a te ly .

Some h i s to r i c a l  problems concerning in n a te  determ inants o f depth 

p e rcep tio n  can be found in  a  review  and ev a lu a tio n  by Shrinkman (1962).
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In  a d d itio n , s tu d ie s  o f th e  v is u a l  c l i f f  have been c o lle c te d  and ex

tended  in  monograph form by Walk & Gibson (1961). A h is to ry  and 

c r i t ic i s m  o f e a r ly  s tu d ie s  can a lso  be found in  P a tte rso n  (1965).

Some o f th e  fin d in g s  o f  Walk & Gibson (1961) u t i l i z i n g  a  v is u a l 

c l i f f  a re ; The young, and some a d u l ts ,  o f te n  sp ec ies  from t u r t l e  to  man 

were s tu d ie d . A ll su b je c ts  showed d isc r im in a tio n  o f  depth by more f r e 

quent descen ts from a cen te rb o ard  to  th a t  s id e  o f th e  ap p ara tus w ith  

th e  shallow er v is u a l  d ro p -o ff . Young organisms avo id  th e  deep s id e  as 

soon as th ey  a re  ab le  to  w alk, and b e fo re  they  have had experience  w ith  

f a l l i n g ,  c lim bing , o r walking in to  th in g s . Chicks and goa ts  were r e 

p o rte d  to  avo id  th e  deep s id e  b e fo re  they  were tw en ty -fo u r hours o ld . 

Human in fa n ts  cou ld  n o t be t e s t e d  u n t i l  they  cou ld  craw l r e s u l t in g  in  

t h e i r  i n i t i a l  exposure to  th e  appara tu s a t  between s ix  and o n e -h a lf  

months and one y e a r , b u t they  u s u a lly  avoided th e  deep s id e . Dark- 

re a re d  r a t s  avoided th e  deep s id e  on i n i t i a l  exposure to  th e  ap p a ra tu s , 

j u s t  as d id  t h e i r  norm ally re a re d  c o n tro ls . However, d a rk -re a re d  k i t 

ten s  d id  no t perform  s im ila r ly ,  and t h e i r  locom otion as w ell as t h e i r  

d ep th -p e rcep tio n  seemed to  be im paired. With re sp e c t to  th e  k i t t e n s ,  

Gibson (1963) concluded th a t  d isc r im in a tio n  o f depth m atu res, when normal 

co n d itio n s  o f  development a re  p rov ided , w ithou t b e n e f i t  o f rew ard o r 

punishment o r a s s o c ia t iv e  le a rn in g . O ther in v e s t ig a to rs  (Ganz & R iesen , 

1962, Healey & Edwards, I96O; R iesen , I9ÔI; R iesen & A arons, 1959; 

T a l la r ic o ,  I961) have re p o r te d  f in d in g s  c o n s is te n t w ith  th e  above.

T h e o re tic a l ly , Gibson (1963) argues on th e  s id e  o f  in n a te  o rg an i

z a tio n  o f  th e  v is u a l f i e l d  in  th e  s tu d ie s  c i te d ,  an o rg a n iz a tio n  such

as to  perm it d isc r im in a tio n  o f  depth. In  c o n tr a s t ,  th e  Hebb (19^9 )
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p o s i t io n  concludes th a t  p a tte rn e d  p e rcep tio n  re q u ire s  le a rn in g  and hence 

shou ld  develop r a th e r  slow ly in  th e  in fa n t  as i t  e s ta b lis h e d  "phase s e 

quences." As was m entioned e a r l i e r ,  th e  in n a te  versus le a rn e d  d e te r 

m inants o f  p e rc ep tio n  is  no lo n g e r a  c e n tr a l  is su e  o f co n tro v e rsy . How

e v e r , Maccoby (1964) has a ttem p ted  to  b lend  th e  two p o s it io n s  tow ard a 

more m eaningful concept o f  p e rc e p tu a l de term inan ts. Thus,

An a l te r n a t iv e  in te r p r e ta t io n  o f G ibson 's (1963) r e s u l t s  
cou ld  be made th a t  would be more consonant w ith  th e  Hebb 
p o s i t io n . F i r s t  one cou ld  assume, as Hebb does, t h a t  th e  
dependence o f  p a tte rn e d  p e rc ep tio n  on le a rn in g  is  g r e a te r  as 
one goes up th e  phy logenetic  s c a le ;  th u s  th e  f a c t  t h a t  dark- 
re a re d  r a t s  can im m ediately use cues f o r  depth upon exposure 
to  th e  l i g h t  does no t imply th a t  human being  cou ld  do so.
And, w hile  most human in fa n ts  av o id  th e  deep s id e  b e fo re  
th ey  had been locom oting long enough to  have much experience 
w ith  f a l l i n g ,  they  have n e v e r th e le s s  been moved about in  a 
v is u a l  environm ent, and have p layed  w ith  toys which th ey  
b rought up c lo se  to  t h e i r  eyes and moved away ag a in , e tc .  
so th a t  some o f  th e  cues fo r  d is tan ce  have had an o p p o rtu n ity  
to  be e s ta b lis h e d  th rough  le a rn in g  in  o th e r  c o n tex ts . The 
Hebb p o s i t io n  does no t re q u ire  th a t  w hatever le a rn in g  under
l i e s  th e  e stab lish m en t o f  phase sequences w i l l  have occu rred  
e x c lu s iv e ly  on th e  b a s is  o f  rew ard and punishment (Maccoby,
1964, p . . 209).

Summary

A number o f  th e o r ie s  and s tu d ie s  invo lv ing  th e  determ inants and 

development o f  p e rc ep tio n  in  anim als and humans have been examined in  

t h i s  s e c tio n . I t  may be no ted  th a t  some in v e s t ig a to r s  have, seem ingly, 

drawn conclusions from m ethodo log ically  weak s tu d ie s , w hile o th e rs  have 

adhered to  s t r i c t  experim en tation  and d id  no t draw g e n e ra liz e d  in fe ren ces  

from th e  d a ta . N ev erth e le ss , i t  appears th a t  th e  development o f  p e r 

cep tio n  in  neonates fo llow s some r a th e r  in n a te  and s p e c ie s - s p e c i f ic  

de te rm in an ts . F u r th e r , th e  appearance o f  t h i s  c ap ac ity  to  p e rce iv e  

appears to  be t i e d  c lo se ly  to  th e  im p r in t in g - c r i t ic a l  p e r io d  concepts
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as s e t  f o r th  e a r l i e r  in  th i s  paper.

S tud ies invo lv ing  th e  s p e c if ic  q u a li ty  o f depth d isc r im in a tio n  

were a lso  m entioned. I t s  appearance in  most te s ta b le  neonates a t  a 

very  e a r ly  age speaks fo r  th e  s ig n if ic a n c e  o f th i s  m odality , e s p e c ia l ly  

in  those  anim als where i t s  presence is  n ecessary  fo r  s u rv iv a l. The 

fo llow ing  s e c tio n  is  concerned w ith  a  study  invo lv ing  a sp ec ie s  o f  

anim al fo r  whose an cesto rs  th e  depth p e rcep tio n  phenomenon was e s 

s e n t i a l  fo r  s u rv iv a l purposes. The study  to  be re p o rte d  concerns the  

v is u a l  c l i f f  perform ance o f m othered and unmothered domestic sheep.

V isual C l i f f  Performance o f  Mothered and 
Unmothered Domestic Sheep

Lemmon and P a tte rso n  (1964) n o ted  dram atic and s ig n i f ic a n t  e f 

f e c ts  when th e  m other-neonate bond i s  in te r ru p te d  in  sheep. This r e 

s u l ta n t  behav io r was measured by in v e s t ig a tin g  th e  e f fe c ts  on e a r ly  

depth p e rcep tio n  by means o f a  v is u a l c l i f f  ap p ara tu s . Lambs of 

r e g is te r e d  S u ffo lk  ewes b red  by the  same S u ffo lk  ram were used. In 

th e  i n i t i a l  experim ent, th i r te e n  s e ts  o f  tw ins were a l te r n a te ly  a s 

s ig n ed  to  m othered and unmothered groups on th e  b a s is  o f f i r s t -  o r 

second-born a l te r n a t io n .  The m othered lambs rem ained w ith  th e  ewes 

in  in d iv id u a l indoor s t a l l s ,  w hile th e  unmothered lambs were taken  from 

t h e i r  mothers im m ediately a f t e r  b i r t h .  They were cleaned  w ith  te x tu re d  

c lo th s  approxim ating th e  ewe's tongue, and fed  colostrum  from t h e i r  own 

m others o r  from ano ther la c ta t in g  ewe u n t i l  th e  depth p e rcep tio n  t r i a l s  

were com pleted. Lambs in  bo th  groups were te s t e d  once every hour on 

th e  v is u a l c l i f f  and observed through a  peephole in  th e  en clo su re  in  

th e  end away from th e  p la tfo rm  where th e  anim al was s tan d in g . A sm alle r
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v ers io n  o f th e  Gibson and Walk (1960) v is u a l c l i f f  was u t i l i z e d .  The 

c o n s tru c tio n  c o n s is te d  o f a  pane o f g la ss  (k6 X 92 cm), en clo sed  on 

a l l  s id es  and a t  th e  top  w ith  s o l id  p a in te d  wood, and was l ig h te d  from 

beneath  to  minimize g la re . At one end and beneath  th e  g la ss  was a 

wooden p la tfo rm , 15 X 46 cm. The r e s t  o f  th e  g la ss  conveyed an "apparent 

drop" i l lu s io n  o f one m eter.

The s tim ulus fo r  th e  lamb to  move onto th e  "drop" was th e  over

head in te r s e c t io n  o f  th e  p lanes o f th e  w all and the ' c e i l in g  o f  th e  v is u a l 

c l i f f  enclo su re . The ra t io n a le  fo r  th i s  a sp ec t was re p o rte d  by C o llia s  

(1956) who no ted  th e  tendency o f th e  newborn lamb to  o r ie n t  i t s e l f  along 

a p lane o r in te r s e c t io n  o f p lanes and to  move in  such a  r e la t io n  u n t i l  

stopped  by some o b s tru c tio n . Lemmon and P a tte rso n  (1964) re p o r t  th a t  

th e  youngest lambs in  t h e i r  experim ents behaved in  th e  manner d esc rib ed  

by C o llia s , moving w ithou t reg a rd  to  th e  apparen t drop beneath  them. 

N ev erth e le ss , a  few hours a f t e r  b i r t h  they  began to  e x h ib it  th e  "char

a c t e r i s t i c  s te re o ty p e d  behav ior" as d esc rib ed  by Gibson and Walk (1960). 

This involves th e  lamb backing in to  a  p o s tu re  o f  defense w ith  i t s  f ro n t  

le g s  r i g i d  and i t s  h in d  leg s  lim p. The anim als never le a rn e d  to  fu n c tio n  

w ithou t o p t ic a l  defense d e sp ite  rep ea ted  experience o f th e  t a c tu a l  

s o l id i ty  o f th e  g la ss  (Gibson and Walk, I96 0 ).

In  t h e i r  experim ent, Lemmon and P a tte rso n  (1964) d e fin ed  "pass

ing" on th e  c l i f f  as rem aining on th e  15 X 46-cm p la tfo rm  fo r  3 m inutes 

w ithou t p lac in g  any two f e e t  sim ultaneously  on th e  pane o f g la ss  over 

th e  vacant o r "drop" a rea . The r e s u l t s  o f  t h i s  study  showed th a t  th e  

m othered lambs "passed" o r avoided th e  c l i f f  on an e a r l i e r  t r i a l  th an  

d id  th e  unmothered tw in  lamb. The number o f t r i a l s  needed to  "pass"
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th e  c l i f f  ranged from one to  seven fo r  th e  m othered p a i r s ,  and from 

two to  tw elve t r i a l s  fo r  th e  unmothered group.

The second p a r t  o f  th e  Lemmon and P a tte rso n  experim ent l i k e 

wise involved m othered and unmothered g roups. Five p a ir s  o f lamhs 

were used in  th is  study; each lamh s in g le  born and from a d i f f e r e n t  

ewe. They were matched on th e  b a s is  o f sex and b i r t h  w eight. The un

mothered lambs were t r e a te d  th e  same as in  th e  prev ious s tudy . The 

m othered lambs were f i t t e d  w ith  tra n s lu c e n t  goggles which, presum ably, 

would give some advantage to  th e  unmothered group. According to  Lemmon 

and P a tte rso n :

The goggles were l e f t  on w hile th e  lamb rem ained 
w ith  i t s  mother in  an in d iv id u a l indoor s t a l l ,  and were 
worn fo r  a  p e r io d  o f  tim e equal to  h a l f  th e  age a t  which 
i t s  matched pairm ate  d isp lay ed  ad ap tiv e  re a c tio n  to  th e  
t e s t in g  ap p ara tu s . For example, p a i r  l 6 , th e  unmothered 
lamb d id  n o t s u c c e ss fu lly  avoid  th e  vacan t a re a  o f  th e  
g la ss  pane u n t i l  i t s  12t h  t r i a l  a t  th e  age o f 12 hours.
The m othered member o f p a i r  l 6 th u s  wore goggles fo r  6 
hours. When th e  goggles were removed, th e  lamb su ccess
f u l ly  avoided th e  g la ss  im m ediately, on th e  f i r s t  t r i a l ,  
w ithou t p rev ious experience on th e  v is u a l  c l i f f  apparatus 
(Lemmon & P a tte rso n , 196k,  p. 835»)•

Again, as in  th e  p rev ious experim ent above, every mothered lamb o f  th e  

m atched p a ir s  e x h ib ite d  avoidance behav io r a t  an e a r l i e r  age th an  th e  

lambs in  th e  unmothered s i tu a t io n .

The au thors  o f  th e se  experim ents c i t e  ample evidence which sug

g e s ts  th a t  in te r fe re n c e  w ith  th e  form ation  o f  th e  m other-neonate bond in  

goats and sheep c le a r ly  a f f e c ts  l a t e r  s o c ia l  and o th e r behav io r. In  such 

anim als th e re  is  g re a t  s u rv iv a l value in  th e  c lo se ly  r e la te d  develop

ment o f  th e  a b i l i t i e s  to  p e rce iv e  depth and to  be m obile. Lemmon and 

P a tte rso n  p o in t ou t th a t :  "The r e s u l t s  o f  th e se  experim ents p re sen t
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s t r ik in g  evidence th a t  some u n sp e c if ie d  elem ents in  th e  m other-neonate 

r e la t io n s h ip  a re  c lo se ly  r e la te d  to  th e  development o f p e rc ep tu a l s k i l l s ,  

p a r t i c u la r ly  depth p e rc e p tio n , as w ell as subsequent a d ju s tiv e  avo id

ance behav ior" (iSGk,  p . 836).

Summary

A ra th e r  len g th y  and ex ten siv e  h is to ry  o f  ob serv atio n s  and 

re sea rc h  experim ents have p o in ted  out th a t  fu tu re  behav ior of human 

and sub-human anim als can be d r a s t ic a l ly  a l t e r e d  when th e  m other-neonate 

bond is  in te r f e r e d  w ith  in  s in g le  o r m u ltip le  ways. Only re c e n tly  

have a ttem pts been made to  study  th e  e f fe c ts  o f  d is ru p tin g  in flu en ces  

in  ear-ly experiences as r e la t in g  to  l a t e r  development and p e rc ep tu a l 

d isc r im in a tio n s  in  p re c o c ia l  an im als, p a r t i c u la r ly  sheep and g o a ts .

The focus o f th e  p re se n t study is  th e  in v e s t ig a tio n  o f p rev io u s ly  

u n sp e c if ie d  elem ents in  th e  e a r ly  ewe-lamb re la t io n s h ip  as p o ss ib le  

cau sa l fa c to rs  r e la t in g  to  subsequent developm ental and su rv iv a l be

h av io r.
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PROBLEM

The p re se n t in v e s t ig a t io n  was an ex ten sio n  o f th e  re c en t demon

s t r a t i o n  th a t  newborn lambs l e f t  w ith  t h e i r  mothers develop th e  cap ac ity  

to  p e rce iv e  depth (as measured on a  s im u la ted  v is u a l  c i i f f )  s ig n if ic a n t ly  

sooner than  p a ire d  lambs who ar-e taken  from t h e i r  mothers and r a is e d  by 

humans. I t  was proposed in  th i s  study  th a t  a  number o f mother-young 

in te ra c t io n a l  p rocesses in  sheep be sy s te m a tic a lly  c o n tro lle d  to  d e te r

mine which o f such p rocesses a re  most s ig n i f ic a n t ly  r e la te d  e i th e r  to  

th e  appearance o r to  th e  supp ression  o f depth p e rcep tio n . The f i r s t  

hypo thesis  d e a lt  w ith  th e  g en era l th eo ry  th a t  under vary ing  c o n d itio n s , 

unmothered anim als show slow er development o f  a d ju s t iv e  behav io r on a 

continuum th an  do norm ally  m othered anim als :

H ypothesis 1. In  a  v is u a l  d i f f  s i tu a t io n ,  groups o f 
lambs under v a rious types and degrees o f  m othering w i l l  
avo id  th e  c l i f f  a t  d if f e r in g  ages to  such a  degree th a t  th e  
groups w i l l  vary  s ig n i f ic a n t ly .

The second hypotheses was concerned w ith  th e  in v e s t ig a t io n  o f th e  

v a rio u s  mother-young in te r a c t io n a l  p ro cesses , and to  t r y  and determ ine 

which o f such p rocesses were most s ig n i f ic a n t ly  r e la te d  e i th e r  to  th e  

appearance o r to  th e  su p p ressio n  o f depth p e rc ep tio n . Thus, i t  was 

h y p o thesized  th a t  th e  e f f e c t iv e  v a r ia b le  r e la te d  to  th e  onset o f depth 

p e rc ep tio n  would be th e  development o f a  durable m other-neonate bond.
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T h is , in  tu rn ,  would have to  do w ith  th e  c ircum stances o r co n d itio n s  

which b e s t  met th e  b io lo g ic a l  and s o c ia l  needs o f th e  organisms in  

in te r a c t io n ,  i .  e . , th e  c ap a c ity  to  p e rce iv e  v is u a l  depth would be 

f a c i l i t a t e d  by th e  development o f  th e  ewe-lamb bond r a th e r  th an  by 

th e  fu lf i l lm e n t  o f hunger needs, sucking needs, c o n tac t needs, and 

so on, a t  a  segm ental le v e l .  I t  appeared p o ss ib le  th a t  the  mother- 

neonate bond could  be e s tim a ted  to  e x is t  in  degree o f  " s tre n g th ,"  

so to  speak.

S u b jec tiv e  ob serv atio n s  in  con junction  w ith  perform ance on 

th e  v is u a l c l i f f  apparatus would serve as p a r t i a l  c r i t e r i a  to  e stim ate  

th e  s tre n g th  o f th e  ewe-lamb in te r a c t io n a l  bond.

Thus:

Hypothesis 2 . Comparing a l l  groups w ith  th e  m othered 
lambs, avoidance o f  th e  v is u a l c l i f f  w i l l  vary  according 
to  th e  amount and q u a li ty  o f c o n tac t between mother and 
neonate.

S ta te d  fo rm ally , th e  aim o f th e  p re sen t re sea rc h  p ro je c t  was to  

determ ine what v a r ia b le s  a re  re la te d -a n d  s ig n i f ic a n t  to  th e  o nset o f 

depth p e rcep tio n  as a  r e s u l t  o f  e a r ly  and various mother-young in t e r 

a c t io n a l  p ro cesses . F u r th e r , an a ttem pt was made to  ev a lu a te  un

s p e c if ie d  fa c to rs  which c o n tr ib u te  to  th e  s tre n g th  o f  a  m other-neonate 

bond, assuming th e  v a l id i ty  o f th e  f i r s t  h y p o th esis .



CHAPTER III

METHOD

D e sc rip tio n  o f S ub jec ts 

The su b jec ts  were lambs bom  in to  a  f lo c k  o f r e g is te r e d  S uffo lk  

ewes which had been b red  to  th e  same r e g is te r e d  S u ffo lk  ram. A t o t a l  

o f 43 lambs were used  in  t h i s  s tu d y , in c lu d in g  9 s e ts  o f  tw in s . Of th is  

t o t a l ,  19 were males and 2k were fem ales. A ll b i r th s  were reco rded  b e 

tween March 2J  and A p ril 11 . The d is t r ib u t io n  o f b i r t h s  accord ing  to  

days, and tim e o f day, were r e l a t iv e ly  uniform . The s ix te e n  day p e rio d  

o f  lambing reco rded  fo r  t h i s  s tu d y , when d iv id ed  in to  fo u r-d ay  segm ents, 

r e s u l te d  in  12 , 11 , 9 , and 11 b i r t h s ,  r e s p e c tiv e ly . S im ila r ly , co n sid e r

ing th e  tim e o f  day fo r  b i r th in g  a c t i v i t y ,  th e  r e s u l t s  show numbers o f 

b i r t h s  a t  5 , 8 , 10 , 10 , k,  and 6 when th e  day is  d iv id ed  in to  fo u r hour 

segments beginning  a t  m idnight. However, 20 o f th e  43 lambs in  th is  

study  were born between th e  hours o f 8 A. M. and 4 P. M. These r e s u l t s  

would te n d  to  confirm  th e  f in d in g s  o f  H ersher, Richmond, and Moore (1963) 

th a t  sheep show no tendency to  d e l iv e r  a t  any p a r t i c u la r  tim e o f  day.

This is  n o t c o n s is te n t w ith  th a t  found by P atterson , (1965). He re p o rte d  

th a t  th e  p e rio d  o f g re a te s t  a c t i v i t y  fo r  b i r th s  o ccu rred  b e fo re  su n rise  and 

a f t e r  su n se t. I t  seems p o s s ib le  th a t  th e  p re se n t sample is  n o t la rg e  

enough to  confirm  o r  deny e i th e r  s e t  o f f in d in g s  r e la te d  to  tim e o f de

l i v e r i e s .
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Treatm ent o f  Sub jec ts

At b i r t h ,  each ewe and h er lamb were randomly a ss ig n ed  to  one 

o f  th e  e ig h t trea tm en t groups. These groups were as fo llow s:

Group A Lambs were i n s t a l l e d  w ith  t h e i r  mothers in  a  sm all 

s t a l l  in  which th e  ewe was co n fin ed  in  a  muzzle and a tta c h e d  rope and 

suspended in  a  s l in g ,  so th a t  w hile  th e  lamb had f r e e  access to  th e  

u d d er, th e  p ass iv e  ewe was p rev en ted  from nuzzlin g  o r  l ic k in g  th e  lamb 

o r  in h ib i t in g  i t s  n u rs in g .

Group B Ewes were s im ila i-ly  muzzled and slu n g , b u t w ere, in  

a d d it io n , f i t t e d  w ith  a  b ra s s ie r e  such th a t  th e  lambs had as much con

t a c t  as th ey  w ished w ith  t h e i r  p a ss iv e  m others ' b o d ie s , b u t could  no t 

n u rse .

Group C Lambs were l e f t  w ith  a  lo o se , bu t b ra s s ie re d  mother in  

th e  s t a l l .  A lthough th e  ewe in  t h i s  case cou ld  n o t nu rse  h e r own young, 

maximal lamb-ewe in te ra c t io n  was p e rm itte d  in  o th e r  re s p e c ts .

Group E Lambs were co n fin ed  a sm all w ire pen w ith in  th e  m o ther's

s t a l l  in  such fa sh io n  th a t  lamb and mother had v is u a l and a u d ito ry  con

t a c t  w ith  each o th e r , b u t l i t t l e  p h y s ic a l co n tac t o th e r th an  th a t  which 

was f a c i l i t a t e d  by p re ss in g  a g a in s t th e  w ire pen.

Group F Lambs were fo s te r e d  onto a  re c e n tly  d e liv e re d  ewe, 

n o t t h e i r  own m other, in  th e  ew e's s t a l l  w ith  th e  ew e's nose and face  

and th e  lam b 's nose, fa c e , and b u tto ck s  a rea  an o in ted  w ith  o i l  o f  a n ise .

Group N Lambs and ewes were s im ila r ly  an o in ted  w ith  an ise  o i l  

as in  group F, b u t in  t h i s  group th e  lambs were re tu rn e d  to  t h e i r  cwn 

m others .

Group 0 Lambs were removed from t h e i r  mothers and p laced  in

i s o la t io n  pens. These lambs were com pletely  unmothered by th e  ewes.
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Group H This group serv ed  as c o n tro ls  in  th a t  th e  lambs 

and ewes were no t r e s t r i c t e d  in  any manner concerning th e  normal 

m othering p ro c e ss , a lthough they  w ere, as w ith  Group C, su b je c te d  to  

th e  i n i t i a l  c lean in g  p rocedures, d esc rib ed  below , fo r  o th e r  groups.

Im m ediately a f t e r  d e liv e ry , each ewe-lamb com bination was con

f in e d  in  in d iv id u a l s t a l l s  where th ey  rem ained fo r  th e  d u ra tio n  o f th e  

t e s t in g  s i tu a t io n .  • I t  was observed th a t  a t  b i r t h  th e  ewes commenced 

c lean in g  th e  lamb by l ic k in g  i t  v ig o ip u s ly , u su a lly  s t a r t in g  a t  th e  

head and working backwards. This c lean in g  p rocess fre q u e n tly  la s te d  

u n t i l  th e  lamb was ab le  to  s tan d  a lo n e . Consequently, in  a l l  t r e a t 

ment groups an a ttem pt was made to  p rov ide th e  lambs w ith  s im ila r  

kinds o f  e a r ly  t a c tu a l  experiences. Taken im m ediately a f t e r  d e liv e ry , 

each anim al was rubbed and c leaned  w ith  a  warm dampened sponge and 

d r ie d  w ith  b u rla p  and te r r y c lo th  u n t i l  i t  s to o d  a lo n e . This was f o l 

lowed by w eighing, tag g in g , p a in tin g  th e  u m b ilic a l a re a  w ith  io d in e , 

and th en  re tu rn in g  th e  lamb to  th e  ap p ro p ria te  trea tm en t co n d itio n .

The feed in g  procedure depended on th e  p a r t ic u la r  trea tm en t o f 

each lamb, a lthough  th e  f i r s t  feed in g  fo r  a l l  lambs took p lace  w ith in  

two hours a f t e r  b i r t h .  Those lambs re q u ir in g  b o t t l e  feed ing  were fed  

colostrum  tak en  from th e i r  own m others o r  from o th e r  l a c ta t in g  ewes.

These feed ings fo llow ed a  re g u la r  schedule fo r  a l l  b o t t l e  fe d  lambs 

from b i r t h  to  th e  conclusion  o f th e  te s t in g  s i tu a t io n .  O bservations 

were made o f  a l l  o th e r lambs p e rm itte d  to  suck le  norm ally in  o rd e r to  

determ ine th a t  p roper n u t r i t io n  was being  ob ta in ed . In  th o se  s i tu a t io n s  

where th e  ewe was n o t p e rm itted  to  f a c i l i t a t e  nu rs in g  o r by circum stances 

o f  th e  design  no t amenable to  a llow ing th e  lamb to  su ck le , th e  experim enter
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a s s i s te d  th e  anim al in  o b ta in in g  th e  n ip p le .

Experim ental Design

The experim ental day was d iv id ed  in to  s ix  segments o f  fo u r 

hours each , beginning  a t  m idnight. A ll lam bs, re g a rd le ss  o f  tim e o f 

b i r t h  o r tre a tm en t s i tu a t io n ,  were t e s t e d  on th e  v is u a l  c l i f f  ap

p a ra tu s  a t  th e  nex t tim e p e rio d . Thus, a l l  lambs were t e s t e d  and fe d  

th e  f i r s t  tim e as soon as they  were ab le  to  s tan d  and move about to  

some degree. Those anim als re q u ir in g  hand feed ing  w ith  a  b o t t l e  were 

fe d  im m ediately a f t e r  t e s t in g  to  minimize any le th a rg y . A f te r  t e s t in g ,  

each lamb was im m ediately re tu rn e d  to  i t s  trea tm en t s t a l l .  This p ro 

cedure was con tinued  a t  fo u r hour in te rv a ls  u n t i l  th e  response  c r i t e r io n  

was e l i c i t e d  on th e  v is u a l c l i f f  which th en  s ig n i f ie d  com pletion o f 

th e  t e s t in g  s i tu a t io n .  Upon com pletion of t e s t i n g ,  a l l  r e s t r i c t io n s  

were removed and th e  normal ewe-lamb in te ra c t io n  allow ed to  tak e  p la ce .

The V isual C l i f f

A permanent v is u a l c l i f f  a p p a ra tu s , comparable to  th e  one employed 

by Lemmon & P a tte rso n  ( l$ 64 ) ,  was c o n s tru c te d  o f  somewhat more durable 

design . The o v e ra l l  dimensions were 73§-" (h igh) x 46- "̂ (long) x 31" 

(w ide). B asic m a te r ia ls  fo r  th e  apparatus c o n s is te d  o f 3/^ "  plywood 

which was p a in te d  f l a t  b lack  in s id e  to  minimize g la re .

The to p  o f  th e  apparatus was f i t t e d  w ith  a  I7"  x 31" h inged  

f la p  through which th e  lamb was p laced  onto a  p la tfo rm . The h inged  f la p  

was edged w ith  rubber s t r ip s  to  e lim in a te  a l l  e x te rn a l sources o f  l i g h t .  

The g la ss  su rfa c e  u t i l i z e d  fo r  th e  t e s t  s i tu a t io n  measured 44 3/ 4 " x 

29 7/16" and was f i t t e d  in to  s lo t t e d  grooves to  e lim in a te  cues. From
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th e  su rfa ce  o f th e  g la ss  to  th e  ln.side to p  o f th e  apparatus m easured 

2k'', w hile beneath  th i s  was a  48" s im u la ted  drop. The g la ss  p la t -  

fozm onto which th e  lamb was in tro d u ced  through th e  to p  m easured 

29 7 /16" X 12". D ire c tly  beneath  th e  g la s s  su rface  o f th e  p la tfo rm  

was f i t t e d  a  re d  and w hite  1§" checkerboard  co tto n  m a te r ia l  which 

dropped from th e  f ro n t  edge o f th e  p la tfo rm  p e rp en d icu la r to  th e  bottom 

o f  th e  a p p ara tu s . From th a t  p o in t i t  was f lu s h  on th e  bottom  to  th e  

end o p p o site  th e  p la tfo rm . The p la tfo rm  was l ig h te d  from beneath  by 

two vending machine f lu o re s c e n t l i g h t s .  A fte r  being  p laced  on th e  

i n t e r io r  p la tfo rm , th e  lambs were observed  through ta p e re d  peepholes 

in  th e  end o p p o site  th e  p la tfo rm .

Lambs were p la ce d  on schedule on th e  in te r io r  p la tfo rm  and 

observed. A sim ple P a s s -F a il  c r i t e r io n  was used  w ith  pass in g  defined  

as s ta y in g  or th e  p la tfo rm  fo r  a  p e r io d  o f  th re e  m inutes w ithou t p lac in g  

any two f e e t  s im u ltan eo u sly  on th e  pane o f  g la ss  over th e  vacan t a rea . 

When such c r i t e r io n  response was e x h ib ite d  on any t r i a l ,  a  subsequent 

t r i a l  invo lv ing  th e  use o f  g e n tle  p re ssu re  to  push them forw ard "over 

th e  c l i f f "  was a ttem p ted . The age a t  which th e  c r i t e r io n  response was 

f i r s t  observed  was reco rded  as th e  c r i t i c a l  v a lu e , and th e  r e s u l t s  

were s ta t e d  as hours o f age a t  c r i t e r io n .



CHAPTER IV

RESULTS

The f i r s t  hypo thesis  t e s t e d  was th a t  groups o f lamhs under 

v a rious co n d itio n s , ranging from m othered to  unmothered, w i l l  avo id  th e  

v is u a l  c l i f f  s i tu a t io n  a t  d if f e r in g  ages to  such a  degree th a t  th e  

groups w i l l  vary s ig n if ic a n t ly .  A ll lambs were p laced  in  a  v is u a l 

c l i f f  apparatus every  fo u r hours from b i r t h  u n t i l  th ey  e x h ib ite d  the  

c r i t e r io n  avoidance response. Ages a t  which th e  c r i t e r io n  responses 

were f i r s t  e x h ib ite d  a re  given in  Table 1 . These a re  shown as th e  mean 

number o f  hours f o r  each trea tm en t group in  ascending o rd e r, A one-way 

a n a ly s is  o f v a rian ce  fo r  a l l  e ig h t trea tm en t groups was s ig n if ic a n t  a t  

th e  .001 le v e l .  S ince th e  trea tm en t groups were no t o f  uniform  s iz e ,  

th e  H arring ton  method c i te d  in  Walker and Lev ( l 953) vas used. The 

ob ta in ed  F was f . 6l  w ith  7 and 35 degrees o f  freedom (Table 2 ). Thus, 

th e  f i r s t  hypo thesis  was supported .

The second hypo thesis  te s t e d  was th a t  comparing a l l  groups w ith  

th e  m othered lambs, avoidance o f  the  v is u a l  c l i f f  w il l  vary p ro p o rtio n 

a te ly  as th e  " s tren g th "  o f  th e  m other-neonate bond decreases in  each 

group. Thus, in  a d d itio n  to  o v e ra ll  v a rian ce  co n sid e ra tio n s  " 'o f 'th e  

f i r s t  h y p o th esis , th e re  was an in t e r e s t  in  making group comparisons w ith  

th e  c o n tro l and t e s t s  on d iffe ren c es  between a l l  p a irs  o f means. These 

were te s t e d  using  th e  Dunnett t  s t a t i s t i c  and th e  Ïïewman-Keuls method

k-0



TABLE 1

AGES m  MEAN NUMBER OF HOUES AT WHICH EACH 

GROUP EXHIBITED CRITERION RESPONSE

Group Number o f Lambs Mean. Number o f Hours

H 5 5.8

C 5 6 .4

A 5 10.4

B 5 13 .4

E 5 15.8

F 5 18.6

N 6 24.0

0 T 29.2

TABLE 2

ANALYSIS OF VARIANCE OF AGES IN HOURS AT WHICH EACH ---

GROUP EXHIBITED THE CRITERION RESPONSE

Source of Sum of Degrees o f  Mean F F
V a ria tio n Squares Freedom Square .001

T o ta l 4675.07 42

Between Means 2821.24 7 403.03 7 -61 4.66

W ithin Groups 1853.82 35 52.96

it-1
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d e sc rib e d  in  Winer (1962). Comparing a l l  means w ith  a  c o n tro l (D unnett, 

1955), th e  o b ta in ed  t  fo r  Group P was 2 .78  and s ig n i f ic a n t  a t  th e  .05 

l e v e l ,  f o r  Group W i t  was 4 . l 4 and s ig n if ic a n t  a t  th e  .01  le v e l ,  and 

fo r  Group 0 i t  was 5 .5 7 , which i s  s ig n i f ic a n t  a t  th e  .01  le v e l .  Groups 

A, B, C, and E had t ' s  o f  1 . 00 , I .6 5 ,  . 13 , and 2 . 17 , none o f  which were 

s t a t i s t i c a l l y  s ig n if ic a n t .  A ll t ' s  were o b ta in ed  w ith  a  k o f  8 and th e  

degrees o f  freedom fo r  th e  mean square e r ro r  were 35* Table 3 g ives 

th e  le v e l  o f  s ig n if ic a n c e  fo r  t e s t s  on d iffe re n c e s  between a l l  p a ir s  

o f  means (Winer, I962). Thus, th e  r e s u l t s  would suggest th a t  th e  second 

h y p o th esis  has been supported .

Before th e  c r i t e r io n  avoidance responses were observed , th e  lambs 

behaved in  th e  manner d esc rib ed  by C o llia s  ( l 95&) and P a tte rso n  (1965). 

Thus, on th e  e a r ly  t r i a l s  th e  lambs tended  to  o r ie n t  them selves along 

th e  su rfa c e  o f th e  w all and to  be com pletely o b liv io u s  to  th e  apparent 

drop beneath  them. V ision  appeared to  develop norm ally j eyes were open 

in  a l l  c a se s , and even a t  le s s  th an  an hour o f age a l l  o f  th e  lambs 

co u ld  fo llow  a moving ewe o r a  moving hpman.

The development o f  avoidance behav io r was u su a lly  sudden and 

somewhat dram atiç in  n a tu re . When th e  lamb f i r s t  appeared  to  n o tic e  i t s  

seem ingly p recario u s  p o s i t io n ,  i t  would e x h ib it  th e  ty p ic a l  s t a r t l e  

response  o f sheep and g o a ts . This invo lved  th e  ex ten s io n  and s t i f f e n in g  

o f  th e  f ro n t  legs and f le x io n  o f  th e  r e a r  p a r ts  w ith  a  "back -pedalling" 

m otion o f  th e  r e a r  le g s .

The lambs which f a i l e d  a  t r i a l  on th e  c l i f f  appara tu s u su a lly  

d id  so w ith  a  minimum o f h e s i ta t io n .  The behav io r was somewhat ex p lo ra 

to ry  in  th a t  they  moved forw ard w ith  t h e i r  head in  th e  normal p o s i t io n .



TABLE 3

LEVELS OF SIGNIFICANCE FOR TESTS ON DIFFERENCES 

BETWEEN ALL PAIRS OF MEANS

Treatm ent H C A B E F N

Means 5•8 6 .4  10 .4  13 .4  15.8  18 .6  24 .0 29.2

H 5.8 .01 .01

C 6 . it- .01 .01

A 10 .lt- .05 .01

B 13.4 .01

E 15.8 .05

F 18.6

N 24.0

0 29.2
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o r  in  b u tt in g  movements v i t h  th e  head r a is e d  and o r ie n tin g  along the  

su rfa c e  o f th e  w a ll, as m entioned above. Once th e  avoidance response 

was ach ieved  th e  lamb no lo n g er o r ie n te d  upward o r to  th e  su rface  of 

th e  w a ll. In s te a d , they  m ain ta ined  th e  s t a r t l e  response and continued  

look ing  down a t  th e  c l i f f .  A ttem pts to  push the  lamb over th e  c l i f f ,  

once th e  avoidance response was made, r e s u l te d  in  in c re a se d  re s is ta n c e  

and "back-peda lling"  behav io r.

The avoidance behav io r d isp lay ed  by th e se  fo u r-fo o te d  animals 

i s  paramount to  su rv iv a l f o r  those  o f th e  sp ec ies  l iv in g  in  a reas  where 

s te e p  in c lin e s  a re  common. In  a  p i l o t  study  p r io r  to  th e  p re se n t ex p e ri

m ent, a  group o f te n  new b om  k ids were s im ila r ly  t e s t e d  on th e  v is u a l 

c l i f f .  Since th e  n a tu ra l  h a b i ta t  o f  goats is  c h a r a c te r i s t i c a l ly  found 

to  be in  environments o f more rugged t e r r a in ,  i t  was in te r e s t in g  to  

n o te  th a t  th e  k ids were more p re c o c ia l th an  t h e i r  lamb c o u n te rp a r ts . In  

every  case th e  k id  d isp lay ed  th e  s t a r t l e  avoidance response as soon 

as i t  was ab le  to  s tan d  a lo n e . Thus, th i s  behavior occurred  when each 

k id  was le s s  th an  one hour o ld .

One o th e r o b se rv a tio n  is  re p o rte d  which may be o f  in te r e s t  to  

fu tu re  in v e s t ig a to rs  in  t h i s  a re a . Again, in  a  p r io r  p i l o t  study  w ith  

fo u r  lam bs, i t  was found th a t  lambs taken  from th e  ewe a t  b i r t h ,  and 

i s o la te d  in  in d iv id u a l s t a l l s ,  became in c re a s in g ly  le th a rg ic  and f a i l e d  

to  pass th e  c l i f f  u n t i l  a l l  fo u r were p laced  to g e th e r  in  one s t a l l .  On 

th e  nex t t r i a l  th re e  o f  th e  fo u r lambs e x h ib ite d  th e  c r i t e r io n  avoidance 

response .



CHAPTER V

DISCUSSION

The r e s u l t s  o f th e  p re sen t experim ent s ig n i f ic a n t ly  support th e  

many p rev ious fin d in g s  th a t  th e  development o f  depth p e rc e p tio n , and 

subsequent performance on a  v is u a l  c l i f f  a p p ara tu s , i s  fu n c tio n a lly  r e 

la t e d  to  e a r ly  experiences in  anim als and humans. More s p e c i f ic a l ly ,  

th e  m othered and unmothered lambs in  th i s  study  perform ed c o n s is te n tly  

w ith  t h e i r  co u n te rp arts  as re p o r te d  by Lemmon & P a tte rso n  (1964). F u r th e r , 

th e  c r i t e r io n  avoidance response , as m easured in  mean number o f hours 

fo r  each trea tm en t group, was ach ieved  by every group b e fo re  th e  un

m othered lambs.

An a n a ly s is  o f th e  trea tm en t groups r e la t in g  to  th e  second hy

p o th e s is  t e s t e d  t h a t ,  comparing a l l  groups w ith  th e  m othered lambs, 

avoidance o f th e  v isu a l c l i f f  would vary  p ro p o r tio n a te ly  as th e  "s tren g th "  

o f th e  m other-neonate bond decreases in  each group, p o in ts  to  some ra th e r  

s t r ik in g  c o r re la te s  in  o th e r  anim al s tu d ie s ,  and r a is e s  some r a th e r  p ro 

v o ca tiv e  qu estio n s  in  o th e r  a r e a s .

F i r s t ,  th e  fin d in g s  o f th i s  study  suggest th a t  th e  degree and /o r 

q u a li ty -q u a n ti ty  o f th e  m other-neonate bond is  fu n c tio n a lly  r e la te d  to  

th e  subsequent development o f  depth p e rcep tio n  as m easured by performance 

on a v is u a l  c l i f f .  A c o n s is te n t in c rease  in  group mean tim es to  d isp lay  

th e  c r i t e r io n  avoidance response was found to  vary  p ro p o r tio n a te ly  w ith
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th e  amount o f p o ss ib le  ewe-lamb in te r a c t io n  allow ed in  th e  s p e c if ic  

tre a tm e n t s i tu a t io n s .  For example, comparing th e  r e s u l t s  o f  th e  C ontrol 

Group H w ith  those  o f th e  B inder Group C, th e  only  d if fe re n c e  between 

th e  groups invo lved  th e  a d d itio n  o f  a  b ra s s ie re  on th e  Group C ewes. 

S u p e r f ic ia l ly ,  a t  l e a s t ,  t h i s  a ffo rd e d  maximal ewe-lamb in te r a c t io n  and 

was r e s t r i c t i v e  only  in  th e  la c k  o f  n u rs in g  ex p erien ces. The s l ig h t  d i f 

fe ren ce  in  th e  r e s u l t s  would te n d  to  su g g es t, th e n , t h a t  a l l  o th e r  th in g s  

being  e q u a l, th e  a c tu a l n u rs in g  experience  is  no t s t a t i s t i c a l l y  s ig n i 

f ic a n t  in  th e  development o f depth p e rc ep tio n  as m easured in  t h i s  s tudy . 

However, th o se  lambs deprived  o f  t h i s  experience d id , o v e r a l l ,  tak e  

lo n g e r to  ach ieve th e  avoidance response  th an  th e  C ontro l Group H. L ike

w ise , th e  in c re a se  o f r e s t r i c t iv e n e s s  in  Groups A, B, E, and 0 , r e s u l te d  

in  co rrespond ing ly  g re a te r  amounts o f  tim e fo r  th e  response  to  occur.

The most in tr ig u in g  r e s u l t s ,  however, concern Groups F (c ro s s 

fo s te re d  and an o in ted  w ith  an ise  o i l )  and N (an ise  o i l  o n ly ) which p e r

m itte d  th e  same ewe-lamb in te r a c t io n  to  occur as w ith  th e  C ontro ls H, 

b u t w ere, n e v e r th e le s s , s ig n i f ic a n t ly  d i f f e r e n t .  In  a d d it io n , when com

p ared  w ith  th e  C o n tro ls , th e  Group N lambs took s ig n i f ic a n t ly  lo n g er in  

t h e i r  perform ance responses th an  d id  th o se  in  Group F. I t  i s  in te r e s t in g  

to  no te  th a t  th e  Group N lambs w ere, th e o r e t ic a l ly ,  a llow ed th e  same 

q u a l i ty /q u a n t i ty  in te r a c t io n  w ith  th e  ewes, b u t d isp lay ed  th e  second 

lo n g e s t amount o f tim e as a  group to  pass th e  v is u a l  c l i f f .  This i s  q u ite  

in te r e s t in g  in  l i g h t  o f th e  f a c t  th a t  th e  group re q u ir in g  th e  g re a te s t  

amount o f  tim e . Group 0 , was com pletely  unmothered.

The im portan t q u e s tio n , th e n , would seem to  revo lve  around some 

m other-neonate bond nuances which may n o t have been r e a d i ly  ap p aren t. For
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a t  l e a s t  fo u r o f th e  trea tm en t groups i t  appears t h a t ,  a lthough  th e re  

i s  no s ig n i f ic a n t  d iffe re n c e  between them, (A,B,C,E) and C ontro l (h ) ,  

th e re  is  an observab le  in c rease  in  tim e as th e  p o s s ib i l i t i e s  f o r  in t e r 

a c tio n  d ecrease . In  th i s  re g a rd , th e  r e s u l t s  cou ld  be ex p la in ed  in  terms 

o f  ex p erim en ta lly  induced "good" and "bad" m othering in  which th e  lamb

o r ewe had no c o n tro l over th e  r e s u l ta n t  beh av io r. Thus, th e  ewe cannot

in te r a c t  w ith  th e  lamb, and lik e w ise , th e  lamb w ith  th e  ewe w hile  each 

is  r e s t r i c t e d  in  some manner. The extrem e, o f co u rse , is  m an ifest in  

th e  Group 0 lambs which had no p o ss ib le  co n tac t w ith  th e  m other.

The o th e r  m ajor asp ec t concerns Groups F and N which were no t

exp erim en ta lly  r e s t r i c t e d  in  th e  obvious sense . These trea tm en t groups 

were allow ed f r e e  access in  term s o f  th e  m other-neonate r e la t io n s h ip ,  

w ith  th e  excep tion  th a t  b o th  groups were su b jec te d  to  th e  a p p lic a tio n  

o f  o i l  o f  an ise  on th e  ewe and lamb, and Group F involved  c r o s s - f o s te r 

ing  te ch n iq u es . In  th e se  two groups th e re  appears to  be j u s t i f i c a t i o n  

f o r  a  dep artu re  from th e  u su a l ex p lan a tio n s  ap p lic ab le  to  behav io r con

t r o l s  imposed from w ith o u t. Thus, th e  la c k  o f development o f avoidance 

behav io r in  th e  v is u a l  c l i f f  s i tu a t io n  in  Groups F and IT would seem to  

be m ediated  th rough  some u n sp e c if ie d  b eh av io ra l in d ices  brought about 

by th e  a p p lic a t io n  o f  the  an ise  o i l .  The f a c t  th a t  lambs w ith  t h e i r  

own mothers took  lo n g er to  d isp lay  th e  c r i t e r io n  response th an  d id  

th o se  in  th e  c ro s s - fo s te re d  s i tu a t io n  would seem to  argue a g a in s t  th e se  

r e s u l t s  be ing  an ex tension  o f m other-neonate bond s tre n g th .

P a r a l le l  Comparisons in  Mothered-Unmothered R e la tio n sh ip s  

C erta in  a sp ec ts  o f  th i s  study  have r e p l ic a te d  th e  fin d in g s  r e 

p o r te d  by Lemmon & P a tte rso n  (19&4 ) and P a tte rso n  (1965), S p e c if ic a l ly ,
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t h i s  concerns Group H (mothered) and Group 0 (unmothered) lam bs, and 

supports  t h e i r  f in d in g s  in  th a t  every Group H Iamb achieved  th e  c r i t e r io n  

avoidance response b e fo re  i t s  Group 0 c o u n te rp a r t. P a tte rso n  (19^5 ) 

draws upon th e  w ritin g s  o f  E rikson  ( l 950) and R ibble (194-3 , 1955) con

cern ing  organism ic hom eostasis and co n tac t need g r a t i f i c a t io n  to  ex p la in  

h is  f in d in g s . E rikson  s t r e s s e d  th e  im portance o f  a t ta in in g  e a r ly  organism ic 

hom eostasis o r  eq u ilib riu m  a t  th e  p h y s io lo g ic a l le v e l  and a  sense  o f 

"basic  t r u s t "  a t  th e  p sy ch o lo g ica l le v e l .  K ib b le 's  th e o r ie s  and o b ser

v a tio n s  suggest th a t  th e  organism ic hom eostasis may be a id ed  i n i t i a l l y  

by adequate co n tac t s tim u la tio n . O ther w r i te r s ,  Shevrin and Toussieng 

(1965), re p o r t  on in s t i tu t io n a l iz e d  c h ild re n  to  support t h e i r  model o f 

th e  need fo r  t a c t i l e  s tim u la tio n . They r e la t e  m aternal d e p riv a tio n  to  

im portan t fa c to rs  in  many severe  ch ildhood  d is tu rb a n ce s . Provence 

and L ipton (1962) repoi-t th a t  by th e  second month o f l i f e  a l l  o f  th e  

in s t i tu t io n a l i z e d  c h ild re n  in  t h e i r  study  re a c te d  abnorm ally to  being 

h e ld . In  a d d it io n , th e  in fa n ts  engaged in  much rocking  b eh av io r, and 

were u nusually  q u ie t and s le p t  e x cessiv e ly .

The p re se n t w r i te r  is  w e ll aware o f th e  dangers o f anthropormorphism 

in  t h i s  d iscu ss io n . However, th e  c r i t ic is m s  le v e le d  a g a in s t in fe ren ces  

drawn from m aternal d ep riv a tio n  s tu d ie s  invo lv ing  in s t i tu t io n a l iz e d  in 

fa n ts  is  much th e  same as th a t  found in  compar'able s tu d ie s  w ith  anim als. 

Thus, W ohlwill s t a t e s :

An in tr ig u in g  r e s u l t  on t h i s  same question  has been 
re p o r te d  by Lemmon & P a tte rso n : M other-deprived sheep show
re ta rd a t io n  in  perform ance on th e  v is u a l  c l i f f ,  even in  com
p a riso n  w ith  c o n tro l anim als deprived  o f  p a tte rn e d  v is io n  
fo r  tw ice  th e  amount o f  tim e as t h e i r  matched ex périm en ta is .
Ho d i r e c t  e f f e c t  o f  d ep riv a tio n  o f  th e  m o ther-ob jec t as such 
need be assumed, o f  co u rse , to  account fo r  t h i s  f in d in g ;
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r a th e r ,  i t  i s  l ik e ly  th a t  th e  e f f e c t  i s  m ediated by 
reduced le v e ls  o f  ex p lo ra to ry  b eh av io r r e s u l t in g  from 
m aternal d e p riv a tio n  (W ohlw ill, I966 , p. 223).

W ohlw ill' s comments th a t  perform ance on th e  v is u a l  c l i f f  i s  m ediated , in  

th i s  c a se , by reduced  le v e ls  o f e x p lo ra to ry  b eh av io r r e s u l t in g  from 

m aternal d e p riv a tio n , and no t e f fe c te d  th rough  d e p riv a tio n  o f  th e  m other- 

o b je c t ,  is  no t a  s u f f ic ie n t  ex p lan a tio n  in  l i g h t  o f  th e  p re se n t e x p e r i

ment. V isual o b serv a tio n s  o f th e  lambs in  a l l  b u t th e  s t a t i s t i c a l l y  

s ig n if ic a n t  groups r e s u l te d  in  no d e te c ta b le  decrease o f  ex p lo ra to ry  

beh av io r. N ev erth e le ss , as th e  experim en tal in te r fe re n c e  o f  ewe-lamb 

in te r a c t io n  in c re a se d , so , l ik e w ise , d id  th e  amount o f  tim e tak en  to  

d isp lay  th e  avoidance perform ance response .

I t  was n o ted , however, th a t  in  th e  two groups an o in ted  w ith  o i l  

o f  an ise  th e  lambs appeared to  be more le th a rg ic  and le s s  ex p lo ra to ry  

th an  lambs in  th e  o th e r  g roups, d e sp ite  th e  f a c t  th a t  th e se  lambs were 

n o t deprived  o r r e s t r i c t e d  from p o ss ib le  in te r a c t io n  w ith  th e  ewe. This 

behav io r was s t r ik in g ly  s im ila r  to  th a t  d isp lay ed  by th e  lambs com

p le te ly  deprived  o f  any m othering.

The most n o ta b le  fe a tu re  o f th e se  two groups was th e  behav ior 

o f  th e  ewe tow ard th e  lamb. B eh av io ra lly , th e  ewes were in c o n s is te n t 

in  t h e i r  in te ra c t io n s  w ith  th e  lambs. For example, they  were b o th  ac

cep tin g  and r e je c t in g  o f  th e  lambs w ith  no apparen t co n sis ten cy . At 

tim e s , th e  lamb was allow ed  to  approach fo r  n u rs in g  and co n tac t allow ed 

f o r  a  few seconds b e fo re  th e  lamb was pushed away o r s tep p ed  away from 

by th e  ewe. F req u en tly , th e  ewe would b eg in  to  l i c k  th e  lamb in  th e  

u su a l manner and th en  a b ru p tly  cease t h i s  a c t i v i t y ,  b reak ing  c o n tac t 

w ith  th e  seek ing  o r n u rs in g  lamb. At o th e r  tim es , th e  ewe would con
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t in u a l ly  c i r c l e  and back away from th e  approaching lamb w hile w atching 

i t ,  n e v e r th e le s s . In  no case d id  th e  ewe appear "n a tu ra l"  w ith  th e  

neonate as d id  m others in  th e  o th e r  groups. This abnormal behav io r 

was, s t a t i s t i c a l l y ,  more s t r ik in g  in  th o se  ewes w ith  t h e i r  own lambs 

(Group N) th an  th o se  in  th e  c ro s s - fo s te re d  (Group F) s i tu a t io n  when 

b o th  groups a re  compared w ith  th e  c o n tro ls .  Thus, i t  seems apparen t 

th a t  th e  r e s u l ta n t  development o f  avoidance responses in  a  v is u a l  c l i f f  

s i tu a t io n  i s ,  in  some ways, co n tin g en t upon th e  re c ip ro c a l beh av io r and 

in te ra c t io n  o f b o th  th e  lamb and th e  ewe.

P o ss ib le  M echanistic E xplanations

In  th e  p re se n t study  i t  is  presumed th a t  fa c to rs  invo lved  in  

e a r ly  ewe-lamb in te r a c t io n s  r e s u l t  in  th e  development o r r e ta rd a t io n  

o f  v is u a l  depth d is c r im in a tio n s . The appearance o f  r e t i n a l  s e n s i t iv i ty  

to  m otion p a ra lla x - -a c c o rd in g  to  Walk and Gibson (1961) th e  most im

p o r ta n t s in g le  cue to  d istance--seem s to  depend, in  la rg e  p a r t ,  f o r  

i t s  ex p ed itio u s  appearance on th e  g r a t i f i c a t i o n  o f e a r ly  c o n ta c t needs 

th rough  c o n s is te n t and accep tin g  m othering beh av io r.

The work o f  Gibson (1963), Hebb (19^9)  ̂ Moltz (1963), P a tte rso n  

(1965), and S ack e tt (1963) can , ag a in , be examined fo r  some th e o r e t ic a l  

ex p lan a tio n s  o f th e  r e s u l t s  in  t h i s  s tu d y . The perform ance of th e  

m othered and goggled lambs in  P a t te r s o n 's  s tu d y  would c e r ta in ly  argue 

fo r  th e  in n a te  p o s i t io n  o f Gibson g e n e ra lly , and th e  p o s it io n  o f S ack e tt 

s p e c i f ic a l ly .  S e n s i t iv i ty  to  depth appeared  on th e  f i r s t  t r i a l  in  some 

lam bs, moments a f t e r  th e  goggles were removed. This in d ic a te s  th a t  

s e n s i t i v i t y  to  depth was developing w ithou t th e  experiencing  o f d is ta n ce  

cues and w ithou t p r a c t ic e .  Thus, th e  c a ta r a c t  p a t ie n ts  d iscu ssed  by
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Hebb may a lso  have p e rce iv ed  depth im m ediately, a lthough  id e n t i f ic a t io n  

o f  forms may have tak en  some tim e and conscious p ra c t ic e .  For S a c k e tt , 

th e  onset o f  th e  c r i t i c a l  p e rio d  fo r  im p rin tin g  is  determ ined by th e  

m a tu ra tio n  o f  r e t i n a l  c e l l s  responsive  to  movement, in  Moltz* case , move

ment and in te n s i ty  change, in  th e  p re se n t s tu d y  i t  may be th a t  th is  

m a tu ra tio n  occu rred  -when th e re  was some cum ula tive , o r adequate , amount 

o f  in te ra c t io n  bet-ween th e  lamb and th e  e-we. S ince th e re  appears to  

have been such a  re g u la r  and c o n s is te n t in c re a se , as measured in  h o u rs , 

f o r  each group o f lambs from m othered to  unmothered, th e  above ex p lana tion  

seems w arran ted . The p o s i t io n  o f Hebb cannot be d iscoun ted  due to  th e  

f a c t  t h a t ,  in  th e  extended amount o f  tim e tak en  by th e  Group 0 unmothered 

lambs in  th i s  s tu d y , some degree o f im p rin tin g  was a t ta in e d  in  th e  feed 

ing  and handling  o f th e se  anim als by humans. The amount o r q u a li ty  o f 

le a rn in g  canno t, o f co u rse , be determ ined.

E ffe c ts  o f Experience 

The p re se n t study  suggests t h a t ,  a s id e  from th e  underly ing  

n e u ra l and p h y s io lo g ic a l mechanisms concerning p e rcep tu a l development, 

a  v a r ie ty  o f  in te r a c t io n a l  p rocesses r e s u l t  in  s ig n if ic a n t  b eh av io ra l 

perform ances. In  a d d it io n , th e  fa c to rs  which may be id e n t ic a l  in  term s 

o f  p e rc ep tu a l development fo r  bo th  anim als and humans may no t fu n c tio n a lly  

m an ife st them selves in  l a t e r  behav io r in  th e  same way. For example, in  

human in fa n ts  th e  r e s u l t s  o f  m aternal d e p riv a tio n , r e je c t io n ,  o r "bad" 

m othering may be m an ifested  as severe  d is tu rb an ces  as desc rib ed  by C asie r 

(1961), Shevrin  & Toussieng (1965), S p itz  (1962, 1965), and Yarrow (1961), 

R egarding cau sa l f a c to r s  in  such d is tu rb a n c e s , and, an attem pt a t  r e 
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so lv in g  them th rough conclusions drawn hy th e  ahove w z 'ite rs , might in 

volve an a u t i s t i c  c h i ld  who, through c o n tac t s t im u la tio n , can derive  

th e ra p e u tic  value in  p sy ch o lo g ica l trea tm en t as i l l u s t r a t e d  hy W aal's 

(1955) re p o r t  o f  a  s p e c ia l  technique o f psychotherapy w ith  such a  c h ild . 

In  th e  anim al realm , th e  very su rv iv a l o f a  lamb o r  goat may fre q u e n tly  

depend on th e  f i r s t  tendency o f  th e  neonate to  o r ie n t  to  th e  s a fe ty  

o f  th e  m o th er's  s id e  o r  to  th e  s id e  o f  an embankment, thus avoid ing  

th e  danger o f  f a l l i n g .  S t i l l  l a t e r ,  th i s  b ehav io r is  q u ite  v a lu ab le  to  

s u rv iv a l i f  edges o f  s o l id  ground overlooking  vacan t spaces e l i c i t  th e  

b ack -p ed a llin g  s t a r t l e  re a c t io n , and u l t im a te ly , to  avoid  s i tu a t io n s  

in  which th i s  response would become necessa ry . However, i f  some d is 

tu rbance  o r  c r i t i c a l  f a c to r  in te r f e r e s  w ith  th e  normal m o th e r-in fan t 

r e la t io n s h ip  and re ta rd s  th e  e a r ly  development o f  th ese  re sp o n ses, th e  

consequences can be sev e re .

O ther C onsiderations 

F u rth e r co n sid e ra tio n s  a t  th i s  p o in t would seem to  j u s t i f y  a 

somewhat d if f e r e n t  s ta tem en t o f th e  trea tm en t groups in  th i s  expez-i- 

ment fo r  purposes o f  c l a r i f i c a t i o n .  Thus, in  term s o f th e  ewe-lamb 

bond as s ta t e d  accord ing  to  th e  e a r l i e s t  appearance o f  the  avoidance 

re sp o n se , and p ro g ress in g  to  th e  l a t e s t ,  i t  i s ,  by groups: ( l )  H, 

n a tu ra l  m othering; (2) C, n a tu ra l  m othering except fo r  n u rs in g ; (3)

A, lamb f r e e  to  have c o n tac t and nurse  b u t no response p o ss ib le  by ewe; 

( 4 ) B, lamb f re e  to  have c o n tac t b u t no n u rs in g  o r response p o ss ib le  by 

ewe; (5) E, lamb and ewe f r e e ,  w ith  lamb co n ta in ed  w ith in  a pen in s id e  

pen o f ewe—no in te r a c t io n  except through v is u a l  co n tac t; (6) F , lamb 

and ewe p e rm itte d  com plete in te r a c t io n ,  b u t c ro s s - fo s te re d  and o i l  o f
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a n ise  ap p lied ; (7) N, lamb and ewe (own) p e rm itte d  complete in te r a c t io n ,  

b u t o i l  o f an ise  a p p lie d ; and (8) 0 , lambs un-m othered except f o r  human 

c o n ta c t in  feed ing .

S ta tin g  again  th e  awareness o f  p o ss ib le  im p lica tio n s  In th e  an- 

throporm orphic view, th e  la ck  o f  an a p p ro p r ia te , s p e c ia l iz e d  language 

makes i t  d i f f i c u l t  to  avo id  th e se  e r ro r s .  With t h i s  in  mind an attem pt 

to  draw some f u r th e r  conclusions from th i s  s tu d y  w i l l  be made.

F i r s t ,  th e  r e s u l t s  suggest t h a t ,  in  g e n e ra l , " in c o n s is te n t"  o r 

"bad" m othering can be more d e trim en ta l th an  m othering where in te ra c t io n  

and co n tac t is  n o t p o s s ib le , and, in  a d d itio n , on ly  s l ig h t ly  b e t t e r  than  

no m othering a t  a l l .  T his i s  c o n s is te n t w ith  th e  in te rp re ta t io n s  and 

f in d in g s  o f Harlow (1961) and Seay, A lexander, and Harlow (1964) in  th e  

in fa n t  rh esu s.

Any a ttem pt to  e x p la in  th e  reasons f o r  th e  Group N lambs ta k in g  

lo n g er than  th e  Group F lambs to  d isp lay  th e  avoidance c r i t e r io n  response 

would involve pure sp e c u la tio n . I t  might be th a t  th e  o b ta in ed  d iffe ren c e  

was an a r t i f a c t  o f  th e  p a r t i c u la r  trea tm en t group, a lthough  th e  d i f 

fe ren ce  appears too  la rg e  to  accep t t h i s  e .xplanation . A nother approach 

m ight be th e  p o s s ib i l i ty  th a t  th e  ewes in  th e  C ro ss-F o ste red  Group 

"recognized" th a t  th e  lambs were no t t h e i r  own, b u t as a  r e s u l t  o f  th e  

o i l  o f  an ise  were in  some way am bivalent and p rov ided  some semblence o f 

c a re . From th i s  i t  cou ld  be in f e r r e d  th a t  th e  ewes w ith  t h e i r  own lambs, 

and an ise  o i l ,  "knew" th a t  th e  lambs belonged to  them, b u t were so d is 

tu rb e d  by th e  obvious "wrongness" o f  th e  sm ell th a t  they  re a c te d  even 

more v io le n t ly  tow ard th e  lamb. However, s in ce  th e  trea tm en t between 

t h i s  l a t t e r  group and th e  c o n tro l group was th e  same, except fo r  th e
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a n ise  o i l ,  and y e t were s t a t i s t i c a l l y  d if f e r e n t  from each o th e r  when 

compared w ith  th e  c o n tro l ,  i t  would appear th a t  a  more b a s ic  ex p lan a tio n  

would s u f f ic e .  To understand  th i s  a  few s ta tem en ts  concerning e a r ly  

feed in g  experiences in  lambs i s  w arran ted . Hafez and S c o tt (1962) re -^  

p o r t  th a t  th e  lamb a t  b i r t h  soon r i s e s  on wobbly le g s  and d ire c ts  i t s  

head  tow ards th e  body o f  th e  m other. Many a ttem p ts l a t e r  th e  neonate 

f in d s  th e  n ip p le  and begins to  su ck le . A few days l a t e r ,  th e  lamb can 

run  d i r e c t ly  to  th e  udder and beg in  to  suck le  im m ediately. Between 

each few suck s, th e  lamb pushes suddenly w ith  i t s  head , alm ost l ik e  

b u t t in g ,  except th a t  th e  mouth is  d ire c te d  fo rw ards. For th e  most p a n t, 

th e  lamb ra p id ly  w iggles i t s  t a i l  w hile  th e  n u rs in g  i s  taA ing p la ce . 

O bservations during th e  c u rre n t experim ent support th e  above d is c r ip t io n s  

o f  th e  lam b’s beh av io r. However, th e  ewe does no t rem ain p ass iv e  under 

normal co n d itio n s  w hile t h i s  beh av io r is  ta k in g  p la c e . During th e se  

i n i t i a l  n u rs in g  ex p erien ces , th e  ewe was fre q u e n tly  observed  engaging 

in  a  l ic k in g  process t h a t  began a t  th e  lamb’s p e lv ic  a re a  and proceeded 

forw ard  to  th e  head reg io n  and then  back again . The l ic k in g  is  u su a lly  

v igorous and appears to  s tim u la te  bo th  in te rn a l  and e x te rn a l p ro cesses . 

R etu rn ing  again  to  th e  ewes and lambs an o in ted  w ith  an ise  o i l ,  i t  was 

observed  th a t  th e  l ic k in g  p rocess  desc rib ed  above was, a t  b e s t ,  sporad ic  

when i t  took  p lace  a t  a l l .  P a tte rso n  (1965) s ta t e s :

As f o r  co n tac t need  g r a t i f i c a t io n ,  we may sp ecu la te  
h o l i s t i c a l l y  th a t  sheep m others, as w e ll as m others o f  o th e r 
sp e c ie s ,  answer a  number o f needs b esid es  th o se  f o r  c o n ta c t, 
probab ly  ou t o f m o tiv a tio n  unconnected w ith  th e  needs them
s e lv e s . In  o th e r  words, th e  ewe may l i c k  th e  lamb because 
o f  th e  o lfa c to ry  a t t r a c t io n  o f  th e  membrane. Furtherm ore, 
we may sp ec u la te  th a t  much o f  th e  need-answ ering i s  so su b tle  
t h a t  human observers may be e n t i r e ly  o b liv io u s  to  th e  cane- 
s o l i c i t i n g  behav io r o f  th e  lamb o r i t s  c lo su re  in  th e  ca re -  
g iv in g  behav io r o f th e  ewe (P a tte rso n , I965, p . 50 ).
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From t h i s  th e  fo llow ing  in te r p r e ta t io n  and conclusions can he made 

concerning th e  d iffe ren c es  between th e  Groups w ith  th e  o i l  o f  an ise  

and th e  C ontro l Group. The behav io r d isp lay ed  by th e  ewes tow ard th e  

lambs was p re c ip i ta te d  by th e  absence o f "proper" o lfa c to ry  a t t r a c t io n .  

S ince th e  ewe was no t a t t r a c t e d  by th e  lam b's sm ell, in  a d d itio n  to  her 

own being  in te r f e re d  w ith , th e  lamb rece iv ed  in c o n s is te n t co n tac t 

s t im u la t io n , n u rs in g , and o th e r need-answ ering m aternal c a re . The 

e f f e c t s  o f th i s  re la t io n s h ip  re s u l te d ,  th en , in  a  r e ta rd a t io n  o f  p e r

c e p tu a l development in  much th e  same way as those  lambs which rece iv ed  

no m othering , except by humans. I t  seems obvious th a t  lambs in  th e  

o th e r  trea tm en t groups were developm entally re ta rd e d  p ro p o rtio n a te  to  

th e  l im ita t io n s  o f  the  p o ss ib le  in te r a c t io n s .  None, however, were so 

d is ru p tiv e  as th e  two groups j u s t  d iscussed .

Im p lica tio n s  fo r  Human Study 

I t  would appear th a t  some g en era l p a r a l le l s  can be made from 

th i s  study  to  those  invo lv ing  human In fa n ts . For example, Shevrin  & 

Toussieng (1965) and S p itz  (1962, 19^5 ) d esc rib e  c h ild re n  who have ex

p e rie n ce d  m aternal d ep riv a tio n  and o th e rs  who were r a is e d  a t  home w ith 

f a m il ie s .  Both groups, however d isp lay ed  s im ila r  d is tu rb an ces  in  be

h a v io r and development. O ther s tu d ie s  (C as le r, I9 6 I; Yarrow, 1961) 

have re p o r te d  s im ila r  o b serv a tio n s  to  th e  above. As was m entioned 

e a r l i e r  in  t h i s  p aper, many s tu d ie s  o f human in fa n ts  were experim en tally  

weak as a  r e s u l t  o f th e  su b je c ts  under in v e s t ig a tio n . T h e re fo re , many 

in fe re n c es  have been drawn to  support th e  f in d in g s . I t  would seem th a t  

th e  c u rre n t experim ent w ith  ewe-lamb re la tio n s h ip s  has a  g re a t deal to
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o f f e r  "by way o f  ex p lana tion  concern ing  s im ila r  s i tu a t io n s  in  humans. 

Thus, i t  i s  tem pting to  conclude th a t  d e sp ite  th e  f a c t  th a t  a  c h ild  

has a  m other, h is  development and behav io r can he d r a s t i c a l ly  a l te r e d  

as a  fu n c tio n  o f th e  q u a li ty  and q u a n tity  o f  m othering. Too, th e  

k in d  o f  m othering can he , and o f te n  i s ,  as d e b i l i ta t in g  as no m othering 

a t  a l l .

These conclusions a re  n o t new, h u t th e re  has been very  l i t t l e  

evidence to  support them h e re to fo re .

In  d iscu ss in g  im p lica tio n s  o f  th i s  study  w ith  re fe re n c e  to  

humans an attem pt has been made to  r e f r a in  from being  o v e rly  th e o r e t ic a l .  

However, i f  i t  can be assumed th a t  fo r  th e  ego, p e rc ep tio n  p lays th e  

p a r t  which in  th e  id  f a l l s  to  in s t in c t  (Freud, 1923) ,  th en  a  s im ila r  

p a r a l l e l  can be drawn w ith  re s p e c t to  th e  g en era l development o f th e  

lambs in  t h i s  study . In  o th e r  words, anim als whose b a s ic  eq u ilib riu m  

and b a s ic  t r u s t  is  e s ta b lis h e d  e f f i c i e n t ly  seem to  have a  b e t t e r  chance 

to  r e a l iz e  th e  p o te n t i a l i t i e s  o f  t h e i r  g en e tic  endowment and , th u s , 

u l t im a te ly  in c rease  th e  p ro b a b i l i ty  o f  th e i r  su rv iv a l.

S yn thesis  o f  Findings

The f i r s t  im portant f in d in g  o f th i s  re sea rc h  study  was th a t  

groups o f  lambs under various c o n d itio n s , ranging  from m othered to  un

m othered, avoided  a  v is u a l c l i f f  s i tu a t io n  a t  d if f e r in g  ages to  such 

a degree th a t  th e  groups v a r ie d  s ig n i f ic a n t ly .  This f in d in g  was i n t e r 

p re te d  as evidence th a t  c e r ta in  in n a te  determ inants o f  p e rc ep tu a l 

development can be s ig n i f ic a n t ly  a l t e r e d  as a  r e s u l t  o f  v a rio u s  ewe- 

lamb r e la t io n s h ip s .
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A second f in d in g  concerned th e  in v e s t ig a t io n  o f  th e  " s tren g th "  

o f  th e  m other-neonate bond and th e  p o ss ib le  nuances in  such a  r e 

la t io n s h ip  which a f f e c t  l a t e r  b eh av io r. Here, comparing a l l  groups 

w ith  th e  m othered lambs, avoidance o f  th e  v is u a l  c l i f f  v a r ie d  p ropor

t io n a te ly  as th e  q u a li ty  and q u a n tity  o f  th e  ewe-lamb re la t io n s h ip  

decreased . This f in d in g  was in te rp re te d  to  mean t h a t ,  re g a rd le ss  

o f  th e  c au sa l f a c to rs  invo lved , in c o n s is te n t o r "bad" m othering can 

r e s u l t  in  profound d is tu rb an ces  o f  th e  e a r ly  developm ental p ro cess .

In  a d d itio n , t h i s  f in d in g  suggests  t h a t  in c o n s is te n t o r r e je c t in g  

behav io r tow ard th e  lamb can be n e a r ly  as d ra s t ic  in  i t s  e f f e c ts  as 

no m othering a t  a l l .

Suggestions fo r  F u ture  Research

As in d ic a te d  e a r l i e r ,  a  s t r ik in g  f in d in g  in  t h i s  study  was the  

dram atic e f f e c ts  which th e  a p p lic a tio n s  o f an ise  o i l ,  on b o th  th e  ewe 

and th e  lamb, had on th e  care  behav io r o f  th e  ewe and th e  r e s u l ta n t  r e 

ta rd a t io n  o f depth d isc r im in a tio n  in  th e  lamb. I t  appears w arran ted  

th a t  fu tu re  re se a rc h  in  th i s  a re a  shou ld  a ttem pt to  d isco v er i f  th i s  

r e s u l te d  from an in n a te  o lfa c to ry  re a c t io n  to  th e  sm ell o f  th e  lamb, or 

th e  p o s s ib i l i ty  th a t  r e je c t io n  and in c o n s is te n t behav io r by th e  ewe was 

th e  r e s u l t  o f  n o t "knowing" w hether th e  lamb was h e rs . A ttem pts might 

invo lve  tre a tm e n ts  c o n s is tin g  o f c ro s s - fo s te r in g  tech n iq u es  w ithou t 

an ise  o i l ,  d e s e n s i t iz a t io n  o f  o lfa c to ry  senses in  th e  ewes, o r a p p l i 

c a tio n s  o f  va rio u s  o th e r  "p leasan t"  and "unpleasan t"  o i l s .

S ince th e  observed r e je c t in g  and in c o n s is te n t b eh av io r d isp lay ed  

by th e  ewe r e s u l te d  in  such dram atic e f f e c t s ,  a  need to  exp lo re  o th e r
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v a i'iab le s  to  i n s t i l l  t h i s  behav io r i s  in d ic a te d . Thus^ an o ther l in e  

o f  in v e s t ig a tio n  might e n ta i l  a  normal mother-lamh s i tu a t io n  w ith  the  

a d d itio n  o f  some i r r i t a t i n g  f a c to r  to  th e  ewe which would cause h e r to  

behave abnorm ally. This cou ld  invo lve th e  w ithho ld ing  o f  food o r th e  

p resence  o f an o th er ewe w ith in  th e  confines o f th e  lambing pen.

The e f f e c ts  o f  no mother co n tac t a re  obvious from th i s  and 

o th e r  s tu d ie s .  However, th e  ro le  o f su rro g a te  mothers has th u s  f a r  

n o t been ex p lo red  in  term s o f a  w oolly fa c s im ile  fo r  th e  lamb. This 

cou ld  prov ide a  r e a l i s t i c  a p p ra is a l  o f  any f a c i l i t a t i n g  e f f e c ts  in  

development as measured in  th i s  experim ent.

Im perative in  any s tu d ie s  in vo lv ing  th e se  suggested  v a r ia b le s  

i s  th e  need fo r  extended o b serv a tio n s  which might re v e a l o th e r nuances 

worthy o f measurement in  th e se  r e la t io n s h ip s .



CHAPTER VI 

SUMMARY

The r e la t io n s h ip  between mothers an.d t h e i r  o ffsp rin g  has long 

been considered  an im portant one in  anim al s tu d ie s . Numerous th e o r ie s  

and s tu d ie s  concerned w ith  in f a n t i l e  experiences in  th e se  r e la t io n s h ip s  

and th e  r e s u l ta n t  e f f e c ts  on c e r ta in  developm ental p rocesses have been 

re p o rte d . C onsiderable evidence has shown th a t  in te rfe re n c e  in  th e  

form ation  o f  th e  m other-neonate r e la t io n s h ip  in  sheep produces remark

ab le  e f fe c ts  in  l a t e r  p e rcep tu a l and s o c ia l  behav io r. These d is tu rb an ces  

have g e n e ra lly  been a t t r ib u te d  to  a  s t r e s s  r e a c t io n . The p re se n t r e 

sea rch  was designed to  explore c e r ta in  a sp ec ts  o f th e  m other-neonate 

r e la t io n s h ip  in  sheep to  determ ine which o f th e se  a re  most in f lu e n t ia l  

in  f a c i l i t a t i n g  o r su p ress in g  th e  development o f depth p e rcep tio n .

E ight trea tm en t groups were used  in  th i s  study  ranging  in  

s tre n g th  o f r e la t io n s h ip  from m othered to  unmothered. Lambs in  a l l  

groups were t e s t e d  fo r  th e  cap ac ity  to  r e a c t  a d ap tiv e ly  to  th e  s tim ulus 

o f  depth on a  v is u a l  c l i f f  ap p ara tu s . A ll lambs re c e iv in g  some own- 

sp ec ie s  m othering avoided the  v is u a l c l i f f  "drop" befo re  th o se  th a t  were 

unmothered. F u r th e r , th e  appearance o f th e  c r i t e r io n  avoidance response 

v a r ie d  p ro p o r tio n a te ly  w ith  th e  s tre n g th  o f th e  ewe-lamb in te r a c t io n .

The r e s u l t s  a lso  suggested  th a t  m aternal behav io r desc rib ed  as incon

s i s t e n t  and am bivalent can produce e f f e c ts  on development alm ost as

59



6o

d r a s t ic  as a complete absence o f m aternal c a re .

The ex p lan a tio n  was suggested  th a t  th e  appearance o f  avoidance 

behav io r along a  continuum, as found in  t h i s  s tu d y , is  p re d ic a te d  on 

th e  s tre n g th  o f  a  b a s ic  h o l i s t i c  eq u ilib riu m  and b a s ic  t r u s t  e s ta b lis h e d  

in  th e  lamb through th e  re la t io n s h ip  w ith  th e  ewe. This development o f 

c e r ta in  p e rc ep tu a l m o d a litie s  in c reases  th e  chances to  r e a l iz e  th e  

p o te n t i a l i t i e s  o f  t h e i r  b a s ic  endowment and, th u s , in c rease  th e  prob

a b i l i t y  o f su rv iv a l.
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Raw Data

APPEM)IX I

TIMES n r HOURS FOR EACH LAMB HT EACH 

GROUP TO EXEIBTE CRITERION RESPONSE

Treatm ent Times in  Hours

A 13 6 10 7 l6

B 13 12 9 l 4 19

C 5 9 5 6 7

E 23 17 9 18 12

F 15 15 19 20 24

H 5 5 7 6 6

0 36 13 14 39 24

N 15 45 25 25 13

42

21
37
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APPENDIX I I

TESTS ON DIFEERENCES BETWEEN ALL PAIRS OF MEANS

Raw Data

reatm ent H C A B E F N 0

Means 5 .8  6 .4 10.4 13 .4 15.8 18.6 24.0 29.2

H 5.8 .6 4 .6 7 .6 10.0 12.8 18.2 23 .4

C 6 .4 - 4 .0 7 .0 9 .4 12.2 17.6 22.8

A 10 .4 - 3 .0 5 .4 8 .2 13.6 18 .8

B 13.4 - 2 .4 5.2 10.6 15.8

E 15.8 - 2 .8 8 .2 13 .4

F 18.6 - 5 .4 10.6

N 24.0 - 5 .2

0 29.2
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