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VISUAL CLIFF PERFORMANCE OF MOTHERED AND

UNMOTHERED DOMESTIC SHEEP

CHAPTER I 

INTRODUCTION

In w arm -b looded  an im als, p aren ta l ca re -g iv in g  b eh av ior is  a lm o st  

u niform ly required  fo r  sp e c ie s  su rv iva l (Hafez & Scott, 1962). H arlow

(1961) and L orenz (1952) have reported the lo n g -la s tin g  resu lts  of in ­

com plete o r  unusual p aren ta l care  in  m onkeys and in g e e se , resp ec tiv e ly . 

The m ech a n ism s and sy ste m s  intervening betw een  e a r ly  in fan tile  esqjeri- 

ence and la te r  behavior have only recen tly  com e to the attention of in ­

v e stig a to r s  (Sackett, 1963). F urther d escr ip tion  o f the relationship  

betw een ea r ly  exp erien ce  and la te r  b ehavior ob viou sly  depends upon 

additional in vestiga tion  o f fa cto rs  affecting thé p ercep tu a l p r o c e s s .

H isto r ica l R eview  

It h as been pointed out (F en ichel, 1945) that when in stin c ts  are  

d iscu ssed , the p h y sio lo g ica l needs o r  som atic  changes which cau se  

certa in  urgent sen so ry  ejq )eriences are  u su a lly  taken as m o d e ls . Ob­

v iou sly , n eed  sa tis fa c tio n s  fo r  hunger, thirsty oxygen, defecation , and
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urination  a re  v ita l and can be postponed only fo r  a sh o r t tim e; further, 

the a im s o f th ese  needs cannot be ap p reciab ly  a ltered  (F en ich el, 1945). 

Such a  rigid  m odel fo r  in stin ctiv e  b eh av ior had led  not only  to som e m is -  

understanding o f the p sychoan alytic  con cep t o f the sex u a l in stin c ts , but 

a lso  perhaps to in to leran ce fo r  the u se  o f the word, " instinct, " i t s e lf .

In m ark ed  con trast to the im p erative  p h y sio lo g ica l in stin c ts , the sexu a l 

in s t in c ts , a s  defined by F reud  (1949), have the cap acity  to change o r  to 

m ake th em se lv es  apparent in  variou s w ays and in  d ifferen t d isg u ise s .  

M ost im portant, the sexu a l in stin cts  m ay  even be su b ject to a lteration  

of th e ir  o t^ ects o r  a im s, a  featu re w hich seem s d ra m a tica lly  absent in  

the p h y sio lo g ica l in stin c t d octrine. In o rd er  to c la r ify  the d istin ction s  

betw een  p h y sio lo g ica l and sex u a l in stin c ts  Beach (I960) h as defined  

s p e c ie s - s p e c if ic  b eh avior a s  fo llow s:

S p e c ie s -s p e c if ic  b eh avior p a ttern s constitu te the norm al 
b eh av iora l rep eto ire . They are  p r e se n t  in  the sa m e o r  v e ry  
s im ila r  form  in a ll o r  n ea r ly  a ll m em b ers  of the sp e c ie s  o f  
the sam e age and s e x  (Beach, I960, p . 2).

The determ inants o f behavior can be subdivided into 
th ree  broad c a teg o r ie s:  h is to r ic a l d eterm inants, environ­
m en ta l determ inants, and o rg a n ism ic  determ inants (Beach,
I960, p . 5 ).

K ortlandt (1955) p o in ts out that p sy ch o a n a ly s is  c lo se ly  links the 

ejq jer ien ce-su scep tib le  fea tu res  o f the sexu a l in stin c ts , o r  the environ ­

m en ta lly  determ ined  a sp e c ts  o f s p e c ie s - s p e c if ic  sex u a l behavior, to 

c r it ic a l developm ental p sy ch o sex u a l s t a g e s . . M ore than one n on -an alytic  

th e o r is t  h as em p h asized  the im portance of c r it ic a l developm ental p er io d s



in  the l iv e s  o f o rg a n ism s (B each & Jayn es, 1954; H ess , 1959; T inbergen, 

1951), Among p sychoan alytic  th eo r ists , E rik son  (1950) d efin es e igh t  

s ta g es  o f ego developm ent w ith th e ir  ch a r a c te r is t ic  in n er p sy ch o lo g ica l 

co n flic ts , p h y sio lo g ica l m aturational p o s s ib il it ie s ,  and ob servab le  so c ia l  

behavior. He c a lls  h is  eight s ta g e s  "a l i s t  of ego q u a lit ie s - -c r ite r ia  by 

which the individual d em on stra tes that h is  ego, a t a g iven  stage, i s  strong  

enough to in tegrate the tim etab le  o f the organ ism  with the stru ctu re  of  

so c ia l in stitu tions (1950, p . 218),

Furtherm ore,

The em ergin g  ego identity , then, b r id ges the ea r ly  ch ild ­
hood sta g es , when the body ego and the p aren t im a g es w ere  
given  th e ir  sp e c if ic  m ean in gs, and the la te r  s ta g es , when a  
v a rie ty  of so c ia l  ro les b eca m e availab le  and in crea sin g ly  
c o e rc iv e . A  la stin g  ego identity , we have sa id , cannot begin  
to e x is t  without the tru st o f the f ir s t  o r a l stage; i t  cannot 
be com pleted  without a p r o m ise  of fu lfillm en t w hich from  
the dominant im age of adulthood reach es down into the 
baby*s beginnings and w hich, by the tangible ev id en ce of  
so c ia l health, c r e a te s  a t e v e ry  step an accru ing se n se  of 
ego strength (1950, p . 218).

The g en era l concept o f  c r it ic a l p er io d s a s su m e s  that th ere  a re

sp e c if ic  period s in  ontogeny during which the o rgan ism  is  se n s it iv e  to

certa in  types o f stim u lation  and, furth erm ore, that the p a rticu la r

ch a r a c ter is t ic s  o f the g iven  stim u lation  can be re la ted  to im portant

featujres of subsequent b eh av ior. Such a  concept i s  sta ted  by F reud  in

h is  theory of p sy ch o sex u a l develop m ent (1949). In a  s im ila r  m anner,

Liorenz (1937) sta tes:



There a re  sp e c if ic  and r e s tr ic ted  p er io d s  during w hich  
the stim u li which w ill evoke certa in  in stin c tiv e  resp o n ses  
a re  perm an en tly  d eterm in ed . A fter  the c r it ic a l p er io d  has 
p a ssed , the environm ent cannot a lte r  the nature o f the 
effectiv e  s tim u lu s , {p. 248),

M oltz (1963) d isa g ree s  w ith such a form u lation . D escrib ing  h is  

own approach as "ep igenetic, " he h y p o th esizes  a  p er io d  o f developm ent  

during which b eh aviora l arou sa l i s  la r g e ly  o r  e x c lu s iv e ly  determ ined  by  

stim u lu s in ten sity  and that th is p er iod  term in a tes  a s  the a n im a l's  p e r ­

ceptual environm ent esqpands to p erm it g r e a te r  sp e c if ic ity  o f a fferen t  

con tro l. M oltz contends that during the e a r ly  neonatal p eriod , the im ­

printing o r  follow ing resp on se functions to m odulate the g r o s s  se n so ry  

input p rovided by the imp rinting obj ec t  so  a s  to m ake i t  fa ll  w ithin t h e . 

range n e c e s sa r y  to evoke a p a ra sy m p a th e tica lly -g o v em ed  organ ic p r o c e s s  

of s e le c t iv e  learn ing, with fe a r  reduction functioning as the rein forcing  

agent. Supporting th is re in forcem en t m od el fo r  im printing phenom ena, 

Jam es (1959) found that p r e c o c ia l b irds w ill m ove tow ard a  station ary  

flash in g  ligh t if  in itia l exposure takes p la ce  during the c r it ic a l p er iod .

M oltz (1963) su g g ests  that m oving tow ard a flash in g  lig h t and follow ing  

a m oving im printing ob ject both a re  in itia ted  by a g iven  stim u lu s m agn i­

tude acting on the cen tra l nervou s sy stem  and both s e r v e  to adjust th ese  

m agnitudes until an optim al le v e l  o f exc ita tion  p r e v a ils .

In fu rth er con trast with the ep igen etic  approach i s  the c r it ic a l  

p erio d  theory o f Scott and h is  co llea g u es a t the Jackson  M em oria l L abora­

tory  (Scott, 1945, 1958, 1962; Scott & M ars ton, 1950; W illiam s & Scott, 1953).



C ritica l P e r io d s

Scott (1958, 1962) sp e c if ic a lly  p ostu la ted  the follow ing c r it ic a l  

p erio d s with certa in  b a s ic  p r o c e s s e s  by w hich they a re  d elineated . 

T h ese p er io d s a re  the neonatal, in  which there is  estab lish m en t of 

neonatal nutrition, i . e . ,  nu rsin g . Next, i s  a tran sition  p er io d  w hile  

developm ent of adult s en so r y  and m otor ca p a c itie s  takes p la c e . N ext 

i s  the so c ia liza tio n  p er io d  during which p r im a ry  so c ia l relationsh ip s  

develop . Then fo llow s a  ju ven ile  p er io d  when th ere  is  developm ent o f  

p h y sica l s k il ls  and grow ing independence from  p a ren ts. During the  

pubertal p eriod , developm ent of sexu a l re la tion sh ip s takes p la ce , and 

fin a lly , in  the p aren ta l p er io d  there i s  developm ent of the relationship  

with offsp rin g . Scott, F red er icso n , and F u lle r  (1951) d ivided  this  

seq uence into sp e c if ic  p er io d s fo r  the puppy a s  fo llow s: neonatal, ten  

days; tran sition , ten days to three w eek s o f age; so c ia liza tio n , three  

w eek s to ten w eek s of age; ju ven ile , from  ten  w eek s to sex u a l m atu rity .

A s im ila r  sequence has been  w orked out fo r  the m o u se  (W illiam s  

& Scott, 1953) and the e^q)erimental ev id en ce fo r  the c r it ic a l p er iod  

h yp oth esis w as c le a r ly  va lid atin g . Scott and M arston (1950) r e -in terp re t  

som e o ld er  (Scott, 1945) findings as fu rth er validating evidence of 

c r it ic a l p er io d  phenom ena in  la m b s. They poin t out that the lam b is  

b o m  with adult m otor and se n so r y  ca p a c itie s , i .  e . , the u su a l acq u isition s  

of the tran sition  p er io d . This m ean s that the so c ia liza tio n  p eriod  is  

a lread y  underw ay at b irth , and it  m ay be specu lated  that any exp erim en ta l



in ter feren ce  introduced w ill have dram atic and a lm o st  im m ed iately  

ob servab le  e f fe c ts . Indeed, the strik ing findings of B lauvelt (1955),

C ollias (1956), L iddell (1955), and M oore (I960) in  th is regard  lea d  to 

the conclusion  that stim ulation  o f certa in  kinds during the tran sition  

p eriod  in sheep and goats is  profoundly cru c ia l to adequate so c ia l ad­

ju stm en t and u ltim ate ly  to su rv iv a l.

E rikson*s Stages

E rik son 's (1950) eight th eo retica l s ta g es  of ego developm ent, as  

m entioned above, are  b ased  upon p h y sica l m aturation , so c ia l exp ectation s, 

and inner con flic ts  c h a ra c ter is tic  o f the variou s s ta g e s . The f ir s t  stage, 

the o r a l- sen so ry , is  b ased  upon attaining a h o m e o sta s is  of b od ily  functions, 

i . e . ,  ea se  o f feeding, depth o f s leep , and relaxation  of b o w els . Con­

s is ten c y  o f the environm ent, accord ing to E rik son , lead s to a b a sic  

se n se  of tru st o r  d istru st upon w hich the w hole o f identity i s  b ased .

M others crea te  a  se n se  of tru st in  th e ir  ch ildren  by  
that kind o f adm in istration  w hich in  its  quality  com bines  
se n s it iv e  care of the baby's individual n eed s and a firm  
se n se  o f p erso n a l tru stw orth in ess w ithin the trusted  fr a m e ­
w ork of th e ir  cu ltu re 's  l ife  s ty le  (1950, p . 221).

The second  stage is  the m u scu la r-a n a l, and, as the term  im p lie s ,  

i s  based  upon m aturation of bow el and bladder co n tro l. Out o f th is stage , 

the infant d er iv es  e ith er  a fee lin g  o f autonom y o r  fee lin g s  o f sham e and 

doubt concerning h is  own ego.

The third stage, the lo co m o to r-g en ita l, i s  the am bulatory stage  

and that o f in fantile g en ita lity . The s e n se  of in itia tive  in  attack  and



conquest v ie  with "a s e n se  of gu ilt o v e r  the goa ls contem plated  and the 

a cts  in itia ted  in one*s exuberent enjoym ent of new  lo co m o to r  and m en ta l 

pow er" (1950, p . 224).

With the appearance of the la ten cy  period , the ch ild  who has  

m a stered  the éimbulatory fie ld  and the organ m od es sub lim ates the 

n e c e s s ity  to be a g g r e ss iv e  and now le a m s  to win recogn ition  by producing  

th in gs. If, by reason  of a lack  of stead y  attention and d iligen ce , the in ­

dustrious productiv ity  fa lls  short o f attaining the p lea su r e  o f w ork-  

c'ompletion, then th ere e x is ts  the danger that a s e n se  of in fer io r ity  m ay  

resu lt.

Identity v e r su s  ro le  d iffusion  is  the con flic t o f  the stage  of  

puberty and a d o le sc e n c e . The advent o f p h y sica l g en ita l m atu rity  u p se ts  

the se n se  o f continuity and sa m e n e ss . "The in tegration  now taking p la c e  

. . .  is  the accrued  exp erien ce  o f the eg o ’s a b ility  to in tegrate  childhood  

id en tifica tion s with the v ic is s itu d e s  o f the lib ido . . . and with the 

opportunities offered  in  so c ia l ro les"  (1950, p . 228). If such in tegration  

fa ils  b eca u se  of p rev iou s doubt of sex u a l identity  th ere  i s  a  danger o f  

ro le  d iffusion  o r  o v er-id en tifica tio n .

A fter  the id en tity  s tru g g les , the ego is  p rep ared  fo r  the sixd i 

stage, that o f young adulthood which in v o lv es  p r im a r ily  the ab ility  to 

attain  and m aintain  in tim a cy . F a ilu re  lea d s  to iso la tio n .

G enerativity  v e r su s  stagnation is  the co n flic t o f the stage of  

adulthood. "G enerativity i s  p r im a r ily  the in te r e s t  in  estab lish in g  and
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guiding the n ext generation  o r  w hatever in a g iven  c a se  m a y  becom e  

the absorbing ob ject o f a p aren ta l kind of resp on sib ility"  (1950, p . 231).

The fin a l stage of m atu rity  in vo lves "the acceptance of on e 's  one 

and only l i f e  cy c le  a s  som ething that had to be and that, by n e c e ss ity ,  

p erm itted  of no substitutions"  (1950, p . 232). "The lack  o r  lo s s  o f th is 

accru ed  ego in tegration  is  s ig n ified  by d esp a ir , f ear  o£  death" (1950, 

p . 232).

A s with Scott's (1962) c r it ic a l p er iod  h yp oth esis, E rik son  (1950) 

a lso  in d ica tes that the p r o c e s s e s  o f ea r ly  so c ia liza tio n  are  cru c ia l in  

building ego in tegration . In con trast, how ever, Scott's i s  a theory b ased  

upon b eh av iora l in d ices  w hile E rikson  is  th eoriz in g  about in n er  p r o c e s s e s .  

F o r  Scott the neonatal p er io d  is  p r im a r ily  sp en t in  p h y sio lo g ica l m aturation  

and i s  th erefo re  b eh av iora lly  unim portant. T h is f ir s t  p er io d  fo r  E rikson  

i s  the m o st  stru ctu ra lly  im portant stage, w h ere tru st i s  acq u ired . Scott

(1962) p la c e s  m ore em p h asis on the m otor se n so r y  accom p lish m ents of 

the tran sition  p er iod . T his tran sition  p eriod  se e m s  to have som e o f the 

attributes o f E rik son 's f ir s t ,  second , and th ird  s ta g es .

E arly  E xp erien ce  in  Sheep and Goats

Scott and M arston (1950) conclude that the lam b at b irth  i s  a lread y  

in  Scott's tran sition  p er io d . T his i s  the p er io d  of g re a te st  su scep tib ility  

to environm ental m anipulation. Supporting th is  contention a re  the 

num erous stu d ies  o f the strik in g  resu lts  o f v e r y  ea r ly  in ter feren ce .in  

the developm ent o f sheep and g o a ts . F o r  exam ple, M oore (1958) found



that s ix  of sev en  k ids conditioned to ra ise  a fo re leg  to a s ign a l when  

they w ere l e s s  than four hours old  died w ithin a few  m onths, even  though 

none of tw enty non-conditioned  k ids o f com parable age w ere  lo s t .  

Ijiddell (1956) found that the pattern  of conditioning in  adults i s  a ffected  

by ea r ly  sep aration  from  the m oth er. He sep arated  four k ids from  th e ir  

m oth ers at b irth  and b o ttle -fed  them , leav in g  th e ir  tw ins (controls)  

with th e ir  m o th ers . At th ree  w eeks of age a ll the kids w ere  g iven  

twenty conditioning tr ia ls  p e r  day fo r  50 d ays. S ignals (dim m ing ligh ts)  

w ere  10 secon d s in duration and w ere  term in ated  by a  m ild  e le c tr ic  

shock  to the fo re le g . T r ia ls  w ere sep arated  by in terv a ls  o f two m in u tes. 

The sep arated  kids rece iv ed  the conditioning tr ia ls  alone and the non­

sep arated  w ere  conditioned with the m oth er p r e se n t  in  the sa m e room . 

L iddell reported  that during th is  training p er io d  the sep arated  k ids w ere  

le th a rg ic  and lo s t  m u sc le  tone, w h ereas the n o n -sep arated  k id s did not. 

The sep arated  kids rem ained  iso la ted  fo r  one yea r , at w hich tim e they  

jo in ed  the flo ck . They w ere  re-con d ition ed  with the sam e m ethod at  

two y ea rs  o f age, fo r  two h ou rs a day fo r  24 d ays. Interval betw een  

tr ia ls  w as in crea sed  to s ix  m in u tes. It w as found that during th ese  

la te r  tr ia ls  the n on -sep arated  goats show ed "fretful" m ovem en ts during 

the r e s t  in terv a l fo r  the en tire  24 days as con trasted  to the orphaned  

goats which cea sed  m aking fretfu l m ovem ents sh ortly  a fter  the sta rt  

of the conditioning tr ia ls .  M othered an im als fa iled  to respond to 25% 

o f the conditioned stim u li, but sep arated  goats m is s e d  25% of the
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conditioned stim u li a t the s ta r t  o f the 24 -d ay  p er io d  and in crea sed  th e ir  
.

fa ilu res  to 45%, In o th er w ord s, unm othered an im als when re-con d ition ed  

as adults fa iled  to rea ct adaptively  to s t r e s s .

S im ilarly , k ids and lam b s adopted by fo s te r  m oth ers and k ids  

and lam bs reared  by hand (M oore, 1962) show ed a  p attern  o f conditioning  

different from  n orm ally  reared  co n tro ls . Adopted and b o ttle -fed  k ids  

and lam b s conditioned e a r lie r , had m o re v igorou s conditioned r e sp o n se s , 

and responded to a g r e a te r  num ber of s ig n a ls  than did th eir  co n tro ls . 

The unm othered b o ttle -fed  an im als a lso  w ere  m o re  a c tiv e  but sp en t l e s s  

tim e n ear  the w all in  an open fie ld  te st , had h igh er h e a r t  and resp ira tio n  

rates, and w ere low  in  dom inance (M oore, 1962; H ersh er, M oore, 

Richmond & B lauvelt, 1962). M oore and A m stey  (1962) report that 

none of the adopted o r  b o ttle -fed  an im als w as su scep tib le  to tonic im ­

m obility , w hereas a ll  n o rm a lly  reared  lam b s and k ids w ere  su sc ep tib le .

Iso la tion  o f the Infant Rhesus 

H arlow (1962) in  sum m arizing h is  ex ten siv e  w ork with in fan tile  

rhesus reports on a v a r ie ty  of rearing situ ation s, including tota l iso la tio n , 

p a rtia l iso la tion , e ith er  in individual bare w ire  ca g es  in  a colony room  

fo r  two y ea rs  o r  lon ger, o r  in  individual w ire  ca g es  w ith a c c e s s  to one 

o r  two m other su rro g a tes  fo r  a t le a s t  the f ir s t  s ix  m onths, and, fin a lly , 

situations with rea l o r  su rro g a te  m oth ers p lus contact with o th er infants  

fo r  the f ir s t  y ea r  o r  two of l i f e .  Total iso la tio n  fo r  two y ea rs  resu lted
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in  fa ilu re to d isp lay  so c ia l o r  sex u a l b eh av ior in the n ex t two y ea rs ,  

spent in  a  jo in t liv ing ca g e . R esu lts a fter  s ix  m onths of such iso la tio n  

su ggest s e v e r e , but not com plete, so c ia l d e f ic its . Only m ild  e ffects  

have been  ob served  thus fa r  in m onkeys iso la te d  through the f ir s t  80 

days of l ife  (Mason, I960).

P a r tia l iso la tio n  in in fancy produced b eh aviora l ab erration s in  

m any m onkeys, including sex u a l inadequacy in  a ll m a le s  and in a ll but 

one fem a le . Four fem a les  w ere  im pregnated , in  sp ite  o f inadequate 

posturing, and proved  to be com p lete ly  inadequate m oth ers (M ason, 1961), 

Infants ra ised  by liv e  m oth ers w ere  m ore  advanced in  so c ia l and sexu a l 

behavior than infants ra ised  by su rrogate  m oth ers in a  con tro lled  playpen  

situation (Harlow & Harlow, 1962). The m o th er 's  ro le is  not en tire ly  

c lear , how ever, b ecau se in a m o re  stim ulating  p layroom  situation, 

su rrogate-m oth ered  bab ies have shown n orm al so c ia l and sexu a l b e ­

havior. O ver a ll, i t  appears that the lo n g er  and the m o re  com plete the 

so c ia l deprivation, the m ore devastating a re  the b eh aviora l e ffe c ts .

M ason (I960) concludes that so c ia l organ ization  am ong nonhuman 

p rim ates i s  ch a ra c te r is t ica lly  o rd er ly  and e ffic ien t. P resu m ab ly , th ese  

regular so c ia l relationsh ip s are dependent upon stab le  in terind ividual 

stim u lu s-r esp o n se  ten d en cies. M ason p oin ts out that sex u a l p resen tation , 

p resen tation  fo r  groom ing, grasp in g  the h ips p rep aratory  to m ounting, 

and the th reat pattern  a re  a few  o f the h igh ly  stereo typ ed  resp o n ses  

d escrib ed  fo r  rhesus m onkeys w hich o rd in a r ily  function as so c ia l cu es.
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elic itin g  appropriate rec ip ro ca l re sp o n ses  from  other a n im a ls . Further, 

th ese  s tim u lu s-r e sp o n se  re la tion sh ip s form  the b a sis  fo r  so c ia l co ­

ordination, com m unication, and so c ia l con tro l in  fe r a l groups (Chance, 

1956). In sofar as the findings o f H arlow  and H arlow (1962) and M ason  

( i 960, 1961a, 1961b) b ea r  on th is prob lem , they su g g est that among 

anim als w hose so c ia liza tio n  has been  r e str ic ted , the cue function of 

m any b a sic  so c ia l resp o n ses  i s  p o o r ly  e s ta b lish ed  i f  not a b sen t a ltogeth er .

M eier  (1964) found d ifferen ces  in  conditioning p a ra m eters  in infant 

m onkeys attributable to m ode o f b irth . B irth by su rg ica l m ea n s, com pared  

with vaginal d elivery , induced an e ffe c t  on the behavior of the infant, 

such that the infant so b o m  w as m uch l e s s  a c tiv e  and m uch l e s s  read ily  

arou sed  than an infant b o m  va g in a lly . The m ech an ism  by w hich such  

d ifferen ces are  induced, M eier  sp ecu la tes , m ay  be m ate  m a l and en d o cr i-  

nal w hereby a  horm one having an e ffe c t  on aro u sa l v a r ie s  p red ictab ly  in  

quantity tow ard natural p artu rition .

F u rth er Studies o f Sheep and Goats 

Not a ll kinds o f ea r ly  tam pering with the m oth er-n eon ate  bond 

are harm ful to sheep and g o a ts . B lauvelt, Richmond, and M oore (1959) 

report that k ids reared  by sheep and lam b s reared  by g oats  grow  fa ster , 

gain w eight m o re  rapidly, and appear h e a lth ier  than k ids and lam bs  

reared  by th e ir  own m oth ers, although liv in g  w ith an im als o f the other  

sp e c ie s  does not p erm anently  change the b a s ic  behavior p atte  m s  of the
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adopted a n im a ls . G oats do not behave lik e  sheep , nor sheep lik e  g o a ts . 

The behaviora l d ifferen ces  betw een the two s p e c ie s  o f adopted a n im a ls , 

according to Scott (1958), are  approxim ately  the sa m e as one finds  

betw een n orm ally  reared  sheep and g o a ts . H ersh er , Richmond, and 

M oore (1963) note that any b eh av ior of the adopted an im als s im ila r  to 

the b ehavior of the fo ster in g  so c ia l group is  l ik e ly  to be sh o r t- liv e d . 

Although occasionéilly  an adopted lam b w ill c lim b  onto e leva ted  ob jects  

a s  k ids c h a r a c te r is t ic a lly  do, m o s t  o f the tim e i t  w ill not. A kid  ra ise d  

with lam b s m ay tend to be s lig h tly  l e s s  a ctiv e  and m o re subdued than 

kids ra ised  with other k id s . Infrequently, a lam b liv in g  with k ids w ill  

return a butt rather than subm it to the g rea ter  a g g r e s s iv e n e s s  and a ctiv ity  

o f its  kid fo s te r  s ib lin g s . The authors note that goats and sheep ch a ra c -  

ter isticé illy  butt in v e r y  d ifferent w a y s. The goat w ill rea r  up on hind  

le g s  and butt sidew ays as i t  com es down. Y ea r-o ld  m ale  goats that have  

been reared  with sheep continue to figh t in this w ay. A fter  s e v e r a l y e a r s  

of liv in g  with sheep , how ever, a m a le  goat m ay be o b served  using the 

charging body-butt w ith four fe e t  on the ground u sed  ch a ra cter istica U y  

by sheep . Staying on the ground in  th e ir  charge, ram s can knock o v er  

a  rearing goat (H ersher, Richmond, & M oore, 1963).

T h ese sam e authors a lso  p o in t out that u n sp e c ie s - lik e  b ehavior  

m ay appear in  the fo s te r  m oth ers o f lam b s and k id s, p resu m ab ly  a s  a  

r e su lt  o f the m aintenance of s p e c ie s - s p e c if ic  b eh av ior in the young and 

the m oth ers' in ab ility  to adjust to i t .  F o r  exam ple, old  ew es se e m  to
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exp ect th e ir  lam bs to fo llow  them  quite c lo s e ly .  Such c lo s e  follow ing, 

how ever, i s  not a fea tu re  o f the k id 's  b eh av ior . When a  k id  is  fo stered  

by a ewe, the ew e m ay  b ecom e disturbed  at not being ab le to keep h e r  

"lamb" n ea r  her; she m ay have to spend m o re  tim e away from  the flock  

seek ing the kid than do the o th er ew es w hose lam b s sta y  c lo s e r  to them . 

Thus when a ew e is  g iven  a kid  to rear, the k id 's  b ehavior ca u ses  the 

ew e to behave m ore lik e  a goat in  regard to spending m o re  tim e away  

from  the flo ck  (H ersher, Richmond, and M oore, 1963),

Scott (1945) a lso  o b serv ed  that adult sheep  tend to fo llow  a s in g le  

lea d e r  co n sisten tly , g en era lly  the o ld est ew e. Goats show m uch l e s s  

tendency to fo llow  a s in g le  lea d e r . Scott (1958) e lsew h ere  attributes  

the sp e c ie s  d ifferen ce in  lea d ersh ip -fo llo w in g  b eh avior to the g r ea ter  

tendency o f new -born  kids to rem ain  im m ob ile  w hile sep arated  from  

th e ir  m oth ers a s opposed  to the lam b 's tendency to fo llow  stron g ly  and 

seek  contact im m ed iately , so  that the habit o f follow ing the m oth er in  

sheep is  m o re  stron g ly  esta b lish ed  ea r ly  in  l i f e  and continues through­

out adulthood. The s tro n g er  tendency to flo ck  in  sheep, then, m ay be  

a la r g e ly  innate p ie c e  of s p e c ie s - s p e c if ic  b eh av ior.

E a rly  Feed ing E 3q)eiience  

A ccording to H afez and Scott (1962) the lam b at b irth  soon r is e s  

on wobbly le g s  and d irec ts  i t s  head  tow ards the body of the m oth er.

A fter  m any attem pts the neonate finds the n ipple and b egin s to suckle; 

a few  days la te r , it  can run d irec tly  to the udder and begin  to suckle
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im m ed ia te ly . B etw een each few  su ck s, the lam b p u sh es suddenly with  

i t s  head, a lm o st lik e  butting, ex cep t that the m outh is  d irected  forw ard s. 

W hile suckling, the lam b rapidly w igg les  its  ta il .  U sually  s in g le  lam b s  

a ltern a te ly  suck le both n ipples taking two to th ree sucking p er io d s of 

20 to 50 seconds b efo re  changing from  one to the o th er. With tw ins, 

each h as its  own n ipple (Hafez & Scott, 1962), The lam b m ay suck standing, 

k n eeling , o r  lying down. Suckling is  fo r e s ta lle d  by the s lig h te s t  le g  

m ovem ent o f the m oth er  and the lam b then g r a z e s , o r  returns to w hatever  

its  a ctiv ity  was b efore  attem pting to suck le (Hafez & Scott, 1962).

A fter p arturition , the m oth er  usuEiUy a llow s suckling a t any tim e  

of the day o r  night and fo r  any length  of t im e . During the f ir s t  w eek, 

the in terva l betw een sucklings m ay be one h ou r o r  even l e s s  (Hafez &

Scott, 1962). Twin lam b s w ere  o b served  to suck le 33 tim es  during the 

night and 45 tim es  during the day, making a to ta l of 78 tim es  in  24 hours  

(Sojetado, 1952). Twin lam bs suck led  or  attem pted to suck le 15 to 45 

tim es  o v er  a p er io d  o f 16 hours ob servation  (Munro, 1955). The tim es  

at which the lam b suckl-es a ltern ate  with p er io d s  of r e s t . A fter  the f ir s t  

w eek, the m oth er d oes not go to the lam b fo r  nursing but the lam b com es  

to the ewe who, in turn, l im its  the tim e spent in  suckling by walking  

aw ay (Hafez & Scott, 1962). Lam bs four to s ix  w eeks of age suckle only  

s ix  tim es  d aily  (B a m ico a t e t a l . , 1949; Brown, 1959).

The duration o f suckling from  each o f the two n ipp les o f the ew e  

i s  related  to age o f a  lam b (Munro, 1956). In the f ir s t  two w eeks a fter



16

lam bing, each  suckle m a y  la s t  ten  m inutes; the lam b su ck les  som e fiv e  

t im es  from  each nipple (Munro, 1956). The duration of each  suckling  

i s  sh o rter  fo r  o ld er  lam b s than younger on es and sh o r ter  at n ight than 

during the day (Hafez & Scott, 1962).

The estim ation  o f m ilk  y ie ld  in the ew e h as been  b ased  on Icu n b  

w eight in c r e a s e s  when suckling  o ccu rred  at th ree and four hour in terv a ls  

im der e3q>erimental conditions (W allace, 1948; B a m ico a t e t a l . , 1949). 

Munro and Inks on (1957) show ed that the m ilk  consum ption o f lam b s  

suckling at fo u r  hour in terv a ls  w as s im ila r  to that o f lam b s suckling at 

one hour in te r v a ls .

When th ere is  no "creep" feed ing (supplem ental feed ing o f lam b s), 

the p re-w ean in g  growth rate of the lam b s i s  re la ted  to the am ount of 

m ilk  drunk during suckling; when the creep  feed ing i s  present^ the 

relationsh ip  d e c lin e s . T his relationsh ip  is  o f g r e a t im portance in  

tw in-preducing b reed s and in a r ea s  of lim ited  p astu re , s in ce  m ilk  y ie ld  

i s  reduced as a resu lt o f a  low  le v e l  o f nutrition  during la te  pregnancy  

(Hafez & Scott, 1962). E w es suck ling  tw ins y ie ld  con sid erab ly  m ore  

m ilk  than th o se  with s in g le  lam b s, e sp e c ia lly  when the p lane o f nutrition  

i s  h igh. The extern a l stim u lu s o f suckling in flu en ces m ilk  y ie ld  rather  

than any p o ss ib le  p ren ata l in flu en ces, s in ce  tw in -bearing ew es rearing  

sin g le  lam b s y ie ld ed  no m o re  m ilk  than s in g le  bearing ew es (B a m ico a t  

e t ^ . , 1949) . When one lam b o f tw ins o r  tr ip le ts  i s  w eaned se v e r a l  

w eek s a fter  b irth  m ilk  preduction  drops. Even so , the p r e se n c e  of two
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o r  three lam b s fo r  the f ir s t  few  w eek s s e e m s  to stim u la te  m ilking  

capacity  fo r  the whole la cta tio n  (Hafez & Scott, 1962).

S e lf  Concepts o f A nim als  

The im portant ea r ly  p r o c e s s  o f nutrition  h as been  related  to e a r ly  

p sy ch o lo g ica l p r o c e s se s  by som e th e o r is ts .  E rik son  (1950) and o th ers  

(Angyal, 1941; R ogers, 1951) have em p h asized  the im portance of the 

ea r ly  assum ptions about the s e lf  in  the form ation  o f e g o -  and se lf -c o n c e p ts . 

L orenz (1937) su g g ests  that the ea r ly  im printing o f so m e fow l is  a  m eans  

of own sp e c ie s  id en tification , hence o f s e lf- id e n tif ic a tio n . Without 

drawing such con clu sion s a s  to s e lf -c o n c e p t  of the p a rtic u la r  an im als,

Scott (1945) reported that sheep reared  by  hum ans show ed a se n se  of 

fa m ilia r ity  with en c lo su re s , a tendency to fo llow  hum ans without fear , 

and so m e tendency toward independence o f other sh eep . When a fem a le  

lam b w as sep arated  a t b irth  and returned to the flo ck  a fter  nine days, 

she tr ie d  to jo in  the o th er  sheep but w as butted off by a ll  the ew es in ­

cluding h e r  own m oth er. Scott reports that she n e v e r  developed so c ia l  

behavior, excep t fo r  a sh o r t p eriod  when sh e returned to the flock  during 

o estru s  at the age of one y e a r . When sh e  had lam bs o f h er  own she  

show ed a m arked d ecrea se  in  ca re -g iv in g  behavior and did not butt 

strange lam b s away, although she p erm itted  none to n u r se . F u rth er­

m ore, she seem ed  to rea c t only  m ild ly  to frequent sep aration  from  h e r  

la m b s. Scott a lso  reports that a  m a le  lam b, not a  true orphan; w as  

iso la te d  from  the 4th to the 12th day of l i f e  and w as subsequently  a lso
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driven  o ff by the ew es when he tr ied  to rejoin  the flock; he did fin a lly  

s u c c e ss fu lly  return during the rutting sea so n . Ifis la te r  sexu al behavior, 

how ever, w as reported to be not a s  a g g r e ss iv e  as n orm al m ale sexu a l 

a ctiv ity . Scott attem pts to relate  th ese  two c a s e s  o f s o c ia l  m a l-  

adjustm ent to fru stration  of a ffilia tiv e  needs and to the n egative r e ­

in forcem en t of being butted away from  oth er sh eep . It i s  d ifficu lt to 

s e e  how th ese  fa cto rs  alone could bring about the o b serv ed  resu lts , 

p a rticu la r ly  in  the ligh t o f Hess* th eory  of im printing, relating strength  

of im printing to energy expended (H ess, 1956, 1957). H ess* e x p e r i­

m en ta l findings would su g g est that i f  an an im al i s  s t i l l  w ithin the im ­

printing p eriod , the m ore  en ergy  he expends in  follow ing, the g r e a te r  

w ill be the tendency to continue to fo llow  in la te r  so c ia l re la tio n sh ip s. 

Since the opposite w as ob served  in S cott's  (1945) sheep w e cannot co n ­

clude with Scott on the su ffic ien cy  o f butting in  the gen eration  of la te r  

so c ia l iso la tio n . The Lorenz (1937) theory o f an im al se lf -c o n c e p t  se e m s  

to o ffer  a p lau sib le  explanation. It m ay a lso  be p o ss ib le  that a num ber  

of kinds o f form ative relationsh ip s o th er than the m oth er-in fan t re la tio n ­

ship , have th e ir  e ffects  upon se lf- id e n tif ic a tio n  v e r y  e a r ly  in  l i fe .  F o r  

exam ple, Im anishi (I960) in  studying M acaca fu sca ta  in  the natural sta te  

n otes that it  is  convenient to speak o f two kinds o f dom inance ranking: 

"basic, " and "dependent. "

That is ,  g iven  two infants and th e ir  re sp ec tiv e  m oth ers, 
the one w hose m oth er is  m o re  dom inant in  b a s ic  rank m an i­
fe s t s  its  dom inance in  b a sic  rank, even i f  the la tte r  infant



19

is  m o re  dom inant than the fo rm er  in  te r m s  o f th e ir  own 
b a sic  rank. B ehavioral e:q )ression  o f such  "dependent rank" 
i s  u su al among the fem a le  and im m ature Japanese m onkeys  
o b served  in  the fie ld . When such a dependent dom inance 
status i s  fixed  by so c ia l conditioning, i t  m ay b ecom e a b a sic  
dom inance sta tu s. The b a s ic  rank i s ,  th erefo re , not alw ays  
attributable to p h y sica l a n d /o r  p h y sio lo g ica l fa c to rs  (I960, 
p . 399).

If anything approaching such com plex  ranking i s  p r e se n t in  the flocking  

o f sheep, then Scott*s (1945) two an im als m ay  have been  den ied  p a r t ic i­

pation in  the form ation  o f rankings, and so  denied  an e s se n t ia l  p a rt of 

the data o f se lf-c o n ce p t form ation . It m ay  be that they sta y ed  away 

from  the flock  not b ecau se they w ere low -ran k ed  but b eca u se  they w ere  

not ranked at a ll in the flo ck 's  organ ization .

V isual Depth D iscrim in ation  in  A nim als  

D epth .d iscrim inations m ay  be o b serv ed  in an im als by recording  

certa in  p ro p ertie s  o f th e ir  b eh av ior when confronted with a  c liff  o r  

p r e c ip ic e . H owever, v isu a l, so m esth etic  and k in esth etic  sen so r y  inputs 

m ay be confounded in stu d ies em ploying th is m ethod (Shinkman, 1962).

Y erkes (1904) p laced  to r to ise s  ind ividually  on a  30 x  60 cm . 

board at variou s heights (30, 90, and 180 c m .)  above a  n e t and m ea su red  

the in terv a l betw een the tim e the anim al w as p la ced  on the board and 

the tim e i t  f e l l  o ff the board and into the n et. He o b serv ed  three sp e c ie s  

of to r to ise  on the apparatus; a w ater  to r to ise  (C hrysem ys p ic ta  Schneider), 

an am phibious torto ise , (N anem ys guttata Schneider), and a  land to r to ise  

(T errapene C arolina L innaeus). Four to r to is e s  from  each  sp e c ie s  w ere
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each g iven  one tr ia l a day fo r  10 d ays. The a v erage  tim e p e r  tr ia l (in 

m inutes) spent on the board by an im als of the three sp e c ie s  fo r  a ll  the 

th ree heights was as fo llow s: W ater sp e c ie s , 5 .6 ;  am phibious s p e c ie s ,

4 5 .5 , and land sp e c ie s , 5 2 .0 . T hese data show  c le a r  m ain e ffects  fo r  

sp e c ie s  as w ell as fo r  height. Y erkes (1904) in terp reted  the h eigh t  

effec t as evidence that v is io n  p la y s  a p art in  determ ining the r esp o n ses ,  

and the sp e c ie s  e ffec t as a re flec tio n  of d ifferen ces  in  the evolutionary  

im portance o f depth d iscr im in a tio n  fo r  an im als o f the sam e fa m ily  who 

l iv e  in  d ifferent environm ents. E volutionary d ifferen ces  m ay have b een  

confounded, how ever, with d ifferen ces  in  the am ount of exp erien ce  land  

and w ater  to r to ise s  had had in situ ation s resem b lin g  Y erkes' actu al c liff .  

Thorndike (1899) had m ade s im ila r  ob servation s on ch icks aged 95 h o u rs. 

He p la ced  them  individually on p la tform s at vary in g  heights above the  

table, and noted when they jum ped to the ta b le . He reported  that ch ick s  

alw ays jum ped quickly from  h eigh ts betw een 1 and 10 in ch es, h es ita ted  

a long tim e before jum ping from  a h eigh t o f 22 in ch es, and a lm o st n e v e r  

jum ped from  a height o f 39 in c h e s . He concluded that ch icks d iscr im in a te  

depth innately; how ever, it  is  not c le a r  to w hat exten t he con tro lled  the 

v isu a l e3q>erience of h is  su b jects. In a s im ila r  ejqjerim ent, Kurke (1955) 

gave d om estic  ch icks 10 days of "enforced  v e r t ic a l experience"  in  a  

sp e c ia l brooder containing a ra ise d  p la tfo rm . When tested  on another  

p latform  w hose height varied , th e se  ch ick s jum ped down to the table  

from  a g r ea ter  a v erage  height than ch icks g iven  on ly  " restr ic ted  v e r t ic a l
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e:q )erien ce. ” Waugh (1910) p la ced  m ic e  ind iv idually  on a  sm a ll d isc  

attached p erp en d icu larly  to a m ovab le v e r t ic a l rod p a ssin g  through a 

h o le  in the tab le . He then ra ised  the d isc  to va r io u s h eigh ts  above the 

table and ob served  how m uch tim e e lap sed  b efo re  the m ou se  jum ped down. 

A  m ild  e le c tr ic  shock w as u sed  to induce the an im al to jum p. Waugh 

found a  p o sit iv e  correla tion  betw een the tim e to jump and the d istance  

to the table, and in ferred  that m ic e  d iscr im in a te  depths up to 18 c m .,  

w hich w as the g r e a te s t  h eight he u se d . It i s  apparent, how ever, that 

he le f t  uncontrolled  the k in esth etic  and v estib u la r  sen so r y  inputs afforded  

the anim al during the a scen t o f the d isc .

A  p rin cip a l d efect in  the c l if f  stu d ies c ited  above i s  the con­

founding o f v isu a l w ith n o n -v isu a l s tim u li. R ecently , stu d ies  o f a s im ila r  

nature have been  done using a  s im p le  apparatus which e lim in a tes  a ll  

n o n -v isu a l cu es , thus enabling the ex p er im en ter  to obtain d iscr im in a tio n s  

b ased  so le ly  on v isu a l s tim u li. The apparatus, known as the v isu a l c lif f  

(Walk & G ibson, 1961) c o n s is ts  o f a runway board  with a  la r g e  sh e e t of 

c le a r  g la ss  d irec tly  underneath i t .  The g la ss  extends on e ith e r  s id e  of 

the cen tra l runway p a r a lle l to the f lo o r . The runway and g la s s  are  in  a  

la r g e  box s e v e r a l fe e t  square, and a re  attached to the s id e s  o f the box  

at about two fe e t  above the bottom . The bottom  o f the box i s  covered  

w ith som e pattern , fo r  exam ple a  red  and w hite ch eck ered  p attern . P ap er  

b earing the sam e pattern  co v ers  the underside o f the g la ss  sh e e t  on one 

s id e  of the runway, which i s  ca lled  the shallow  s id e  s in ce  the optic
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pattern  is  a lm o st le v e l  w ith the runway. The o th er  s id e  is  ca lled  the 

deep sid e , s in ce  the patterned  su rface  i s  about two fe e t  below  the runway. 

A nim als a re  tested  fo r  depth d iscr im in ation  by p lac in g  them  on the run­

w ay and noting to which s id e  they go i f  tiiey  lea v e  the runway. L aten cies  

and num ber o f tim es the runway is  c r o s se d  m ay a lso  be m easu red , as  

w e ll as  tim e on or o ff the runway. When an im als co n sisten tly  choose  

one s id e  o v e r  the otiier, they  are  cer ta in ly  responding d ifferen tia lly  to 

w hatever v isu a l depth cu es  the pattern  a fford s. C learly , a t le a s t  two 

c la s s e s  o f exp erim en ta l v a r ia b les  m ay be m anipulated in  stu d ies using  

th is  apparatus; one is  the optic relation  betw een the two f ie ld s  adjoining  

the runway, and the o th er  i s  the p a st h is to ry  of v isu a l stim u lation  of the 

an im als who are tested .

G ibson and Walk (I960, 1961) and Walk and G ibson (1961) tested  

ch ick s, tu r tle s , rats, lam b s, goats, p ig s , k ittens, and dogs, using a  

v isu a l c lif f  with a red and w hite ch eck ered  pattern, and found that a ll  

th ese  s p e c ie s  reliab ly  ch o se  the sha llow  sid e  of the v isu a l c liff . Chicks 

and goats a lw ays went to the shallow  s id e  by age 24 hours, and cats did 

the sam e a t age 4 w eek s . Cats p la ced  by hand on the deep s id e  show ed  

freez in g  behavior, w hich did not extinguish  even  a fter  m any tr ia ls .  

T allar ico  (1961) ob served  a  tendency fo r  ch icks to ch oose the shallow  

sid e  as ea r ly  as three h ou rs a fter  hatching.

In a  s e r ie s  of con tro l exp erim en ts, G ibson and Walk (I960) covered  

the u n d ersid e of the g la s s  in the v isu a l c liff  w ith p la in  gray  p ap er on
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both s id e s  o f the runway. In th is  situation , the p roportion  of rats leav in g  

the runway on e ith er  s id e w as not s ig n ifica n tly  d ifferen t from  o n e-h a lf.

A s an additional control, t e s t s  w ere m ade with no p a p er  under the g la ss  

on e ith e r  s id e , so  that both s id e s  w ere  deep . Rats in  th is s e r ie s  s im p ly  

fa iled  to lea v e  the runway.

Two m ajor cu es w ere  p resu m ed  to determ in e s id e  p referen ce:  

re la tiv e  m otion  p a ra lla x  (rate of d isp la cem en t on the retina of the im a g es  

of the p attern  e lem en ts on each  s id e  a s  the anim al m o v es  along the run­

way) and the s iz e  of the retin a l im a g es o f the p attern  e lem en ts (Walk & 

Gibson, 1961). Gibson and Walk have endeavored  to iso la te  th ese  cu es  

and to a s s e s s  th e ir  re la tive  im p ortan ce . D ifferen tia l im age s iz e  w as  

elim in ated  by m aking the p attern  e lem en ts  on the sha llow  sid e  su ffic ien tly  

sm a lle r , so that the pattern  e lem en ts  on the two s id e s  gave r ise  to retinal 

im a g es  which w ere equal in  s iz e .  With m otion  p a ra lla x  p resu m ab ly  the 

only rem aining d ifferen tia l depth cue, d ay-o ld  ch icks and adult rats  

a lm o st in variab ly  ch ose  the shallow  s id e . It w ill be n oticed  that o th er  

cues to depth rem ained b es id es  the sup p osed ly  iso la te d  m otion p a ra lla x  

( e .g . ,  d ifferen tia l accom m odation). N ext, d ifferen tia l m otion p a ra lla x  

w as elim in ated  by covering the u n d ersid e o f the g la s s  on both s id e s  o f  

the runway with patterned  p ap er  containing e lem en ts  som ew hat sm a lle r  

on one s id e  than on the other, thus iso la tin g  s iz e  as  a depth cue. In a  

s e r ie s  of tr ia ls  under this condition, d ay-o ld  ch icks ch o se  the two s id e s

about equally  a s  often; adult rats tended to choose the s id e  with la r g e r  

p attern  e lem en ts .
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Walk, Gibson, and Tighe (1957) te s te d  9 0 -d a y -o ld  lig h t-  and 

d ark -reared  rats on the v isu a l c lif f  u sing  s iz e  and p a ra lla x  cu es , and 

found that an im als from  both groups re lia b ly  ch ose  the sha llow  sid e , 

supporting the in terpretation  that depth d iscr im in a tio n  in rats can occu r  

without p r io r  learn in g . N ea ley  and Edwards (I960) noted that the dark- 

reared  an im als in  the Walk e t  (1957) exp erim en t had been  a llow ed  a 

20-m inute p er io d  to adapt to the ligh t b e fo re  being te s te d . T h ese  authors 

p erform ed  an exp erim en t d esign ed  to con tro l fo r  the p o ss ib ility  that v e ry  

rapid learn in g , analogous to im printing, had o ccu rred  during that tim e. 

They rep lica ted  the Walk e t  p roced u re, obtaining the sa m e r e su lts .  

Two additional control groups w ere  tested ; one w as a  90-d a y  d a rk -rea red  

group, fo r  whom  the 20 m in u tes of lig h t adaptation took p la ce  under  

individual tran slu cen t hoods, thus excluding any opportunity fo r  p a tte m -  

v is io n . S ev en ty -fiv e  p ercen t o f the rats in  th is group ch ose  the shallow  

sid e  o f the v isu a l cliff; th is finding supports the Walk e t a l. con clu sion  

that depth d iscr im in ation  o ccu rs  independently o f lea rn in g . In the second  

control group, the rats w ere  su r g ic a lly  blinded, to con tro l fo r  any non­

v isu a l cu es that m ight have b een  p r ese n t. T h ese rats did not d iscr im in a te  

betw een the sha llow  and deep s id e s .

Shinkman (1962) rep orts  that N ea ley  a lso  rep lica ted  the Walk e t a l. 

(1957) study, w ithout p a ra lla x  ew es, w ith d a r k -a n d  lig h t-r e a r e d  rats 

10-m on th s-o ld , and a p attern  co n sistin g  o f  on ly  th ree w ide lin e s  on e ith er  

s id e  p a r a lle l to the runway. T h ese  lin e s  a l l  subtended the sa m e v isu a l
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angle w hen view ed  from  the runway. He found that the lig h t-r e a r e d  rats  

ch ose the shallow  sid e, and the d a rk -rea red  rats fa iled  to m ake the d is ­

crim in ation . The sam e d a rk -rea red  rats w ere  tested  im m ed ia te ly  

th erea fter , using the o r ig in a l Walk et s iz e  stim u lu s pattern , and 

s t i l l  did n ot d iscr im in a te . This su g g ests  that the rats ra ised  in  the dark  

fo r  10 m onths m ay have su ffered  im p aired  v is io n . The im p airm en t w as 

apparently tem porary, how ever, b ecau se when the rats w ere  te sted  a fter  

a m onth in  the light, they co n sisten tly  ch o se  the shallow  o r  la rg e  p attern  

s id e . In a  subsequent experim ent, Shinkman (1962) a lso  rep orts that 

N ealey  te s te d  the h yp oth esis  that the Walk e t  rats d iscr im in a ted  on 

the b a s is  o f  sharpness o f fo cu s. He p ro jected  sharp and b lu rred  p attern s  

of equal s iz e  onto the two s id es  o f a  ground g la s s  sc r e e n  w hich w as in  the 

p o sitio n  o r ig in a lly  occup ied  by the c le a r  g la s s  sh e e t in  the v isu a l c liff .

It w as found that lig h t-r e a r e d  rats d escen d ed  equally  often  on both s id e s ,  

thus ruling out focus a s  the c r it ic a l cue controlling rats' b eh avior on the 

v isu a l c l if f .

The capacity to rea ct d isc  r im in atively  to the d istan ce of a v isu a l  

stim u lu s appears to ch a ra cter ize  a g rea t m any sp e c ie s , ranging from  

in se c ts  to p r im a tes . In the ca se  o f in se c ts , b ird s, and rats, i t  i s  

evident that d isp lacem en t o f the im ages on the retina l m o sa ic  i s  a  v e r y  

im portant fa cto r  in depth d iscrim in ation . W allace (1959) dem onstrated  

with the d e se r t  lo cu st  S ch isto cerca  g reg a r ia  fo rsk a l, the im portance of 

v isu a l scanning b ehavior (which n e c e s s a r ily  g iv e s  r ise  to m otion  parallax),
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Pum phrey (1948) and G rinnell (1921) noted the o ccu rren ce  o f scanning  

resp o n ses  in  b ird s in  the natural environm ent, and G ibson and Walk (I960) 

show ed the c r it ic a l im portance o f m otion  p a ra lla x  in depth d iscr im in ation  

by ch icks, p erform in g under m o re  con tro lled  con d ition s. The findings  

support the g en era l statem ent that stim u lu s im age d isp la cem en t and the 

resu lting  m otion  p a ra lla x  are in tim ate ly  linked  with depth d iscr im in a tio n .

N eu rolog ica l C onsiderations

Sackett (1963) p roposed  a  su b -recep to r  (but su p ra-cen tra l)  

afferen t se n so ry  unit o r  units to account fo r  p r e fe r e n c e s  in  v isu a l stim u li, 

fea tu res w hich he thinks underlie unlearned fo llow ing b eh av ior in  so m e  

a n im a ls . O verlapping developm ent of the a c tiv ity  o f th ese  units in  an  

uneven seq uence contributes to the o n se t and d isappearance o f the c r it ic a l  

p eriod  in  the developm ent of v isu a lly  con tro lled  behavior. F o s te r  group  

p referen ce  in  sheep and goats (H ersh er et a l . , 1963) d isc u sse d  e a r lie r ,  

i s  co n s is ten t with th is theorizing , as  is  the con cep t o f im printing b ehavior  

in  fo w ls.

Liindsley (1939) found that the human neonate w ill respond to both 

lig h t and sound. L in d sley  and o th ers (B ayer & B ayley, 1959) have found  

that the EEG alpha rhythm is  p o o r ly  developed  a t b irth  but b eg in s to 

d ifferen tiate  rapidly at about two m onths of age, indicating that the v isu a l  

co rtex  is  lik e w ise  developing rapidly.

Citing the w ork of Senden and of R ies en, Hebb (1949) p o in ts out 

that new ly see in g  human beings (a fter congen ita l ca ta ra ct rem oval) and
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ch im panzees reared  in  darkness, though they read ily  d iscr im in a te  two 

f ig u res  when both a re  g iven  together, and though they p e r c e iv e  unity in  

the p r im itiv e  sen se , a re  am azingly  poor in  the p ercep tion  of f ig u res  o r  

o b jects . They have g re a t  d ifficu lty  in recognizing fig u re s  and in  having, 

with regard  to them, an exp erien ce of figured identity . Learning is  

required  to bring out the p o ten tia lities  of the way things look . A ccording  

to Hebb, the human learn in g  under th ese  c ircu m sta n ces  g o es  through a  

p r o c e s s  o f sep arate attention to each  p art o f the fig u re  and only grad u ally  

a r r iv e s  a t an id en tification  of the figu re  as a w hole. Hebb reports that 

without an extended learn in g  p eriod  gen era liza tion  o f p ercep tion  cannot 

be accom p lish ed . He a lso  notes that ob jects w hose n am es have been  

lea rn ed  m ay  fa il to be recognized , i . e . ,  nam ed, when th e ir  p rev iou s  

surroundings have b een  changed. D em ber (I960) h as s im ila r ly  noted  that 

in  ta c h is to scopie p resen ta tion  of s im p le  stim u li, the p r o c e s s  o f detectin g  

the p r e se n c e  of a fig u re  requ ires the sh o r tes t  p resen ta tio n  duration; the 

detection  of a  change in  the stim u li w ith the d irection  u n sp ecified  req u ires  

a s lig h tly  lon ger  duration of p resen ta tion . A  s t i l l  lo n g er  duration is  

required  fo r  a sub ject to recogn ize a  stim u li a s  one p rev io u sly  o r  su b ­

sequently  p resen ted , and the lo n g est duration i s  required  fo r  the p r o c e s s  

of identifying a stim u li w ithout giving com parison  s tim u li from  w hich to 

ch o o se .

Hebb (1949) reason s that i t  i s  p o ss ib le  that a  n orm al human infant 

g o es through a p r o c e s s  s im ila r  to that exhib ited  in  the ca taract p a tien ts .



28

The im m ediate c o r r e c tn e ss  and apparent u tter  s im p lic ity  of ou r adult 

p ercep tion s o f ob jects and form s m ay be en tire ly  m islead in g  a s  to the 

g e n e s is  and p h y sio lo g ica l b a sis  o f  th ese  p ercep tio n s. V ery e a r ly  in l ife ,  

perhaps b efore  the age a t which the trad itional g e s ta lt  exp erim en ts with  

infants w ere p e ifo r m ed , there m ay have been  this sam e p iecem ea l, 

rep etitive, and sum m ative p r o c e s s  demanding eye  m ovem en ts and m any  

sep arate  v isu a l fixation s; so that a s  adults we a re  able to p e r c e iv e  a 

square at a g lance only  by v irtue o f th is e a r lie r  com p lex  lea rn in g .

Sum m ary

It h as been known in  anecdotal reports ( e .g . ,  G rabowski, 1941) 

fo r  m any y e a r s  that rem arkable d ifferen ces  in  adult sheep b eh av ior  

could be introduced by adopting a new  lam b to human fo s te r  p a ren ts . 

N atu ra listic  ob servation  has led  to the form ulation  o f th eo r ies  that ea r ly  

exp erien ce  in  a ll an im als , including man, se ts  the cou rse  of la te r  b e ­

h a v io r  in  m any im portant r e sp e c ts . The task  o f exp erim en ta l in v e s t i­

gation and articu lation  o f  the e ffec ts  h as on ly  recen tly  begun.

The focus of the p resen t study is  the in vestiga tion  of m othering  

ex p er ien ces  o f lam bs and the e ffec ts  of such ex p er ien ces  on early  

su rv iv a l behavior.



CHAPTER n

PROBLEM

The rev iew  of re levan t litera tu re  p r e se n te d  in  the p reced in g  

chapter contains num erous ind ications that d ifferen tia l treatm en t o f the 

young of m any sp e c ie s  w ithin and in relation  to m oth er-n eon ate  in te r ­

action  produces dram atic e ffe c ts  in the ch a ra c ter  and d irec ted n ess  of 

la te r  b eh avior. P a r ticu la r  note w as taken o f s tu d ies  of sheep b ehavior.

In the p r e se n t in vestiga tion , the b eh av ior of lam b s in  regard  to 

a c r it ic a l se lf -p r e se r v a tio n  situ ation  w as stud ied  in  ord er to d eterm ine  

the e ffec ts  o f n orm al m othering and the la ck  th ereo f on a  su rv iv a l reaction  

o f the young an im al. This c r u c ia l function brought under study w as the 

p ercep tion  o f and reaction  to a  s im u lated  v isu a l c lif f .  This m ethod of 

in vestigatin g  depth p ercep tion  and su rv iv a l reaction  on a v isu a l c lif f  w as  

u sed  to eva lu ate two h y p o th eses . The f ir s t  h yp oth esis  d ea lt w ith  the 

g en era l th eory  that unm othered an im als show  s lo w e r  developm ent of ad-  

ju st iv e  b eh av ior than do n o rm a lly  m oth ered  an im als:

H ypothesis 1. In a  v isu a l c liff  situation , m oth ered  lam b s  
w ill avoid  the c liff  a t a  sign ifican tly  e a r l ie r  age than w ill un­
m othered  la m b s.

29
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The second  h yp oth esis concerned  the iso la tio n  o f the m ediating  

m ech an ism  through which the su rv iva l resp o n se  is  acqu ired  by the lam b .

If the £Lrst hyp oth esis w ere  to be supported and if  the m othered  lam b s  

avoided the v isu a l c liff  a t an e a r lie r  age, the question  would rem ain  

a s  to how  the acqu isition  o f th is  ab ility  i s  accom p lish ed . Two g en era l 

p o s s ib il it ie s  regarding m ea n s o f acq u isition  m ight be su g g ested . The 

m ore m ech a n istic  p o ss ib ility  m ight be that the lam b acq u ires sk ill through  

tuto red im ita tion  o r  som e o th er  d irect exp er ien ce  con tro lled  by v isu a l  

contact with the m other and the environm ent. The secon d  p o ss ib ility  

regarding the th eo retica l m ean s o f acq u isition  o f the su rv iv a l reaction  

m ight be the postu lation  that the lam b a cq u ires a m ore  g en era l «ilertness  

o r  "ego" e ffec tiv en ess  through g en era l contact with the m other, and 

that such e a r ly  "ego" developm ent m ay h ave lit t le  to do with s tr ic t ly  

v isu a lly  m ed iated  behavior.

Ih o rd er  to d eterm in e i f  the acq u isition  of the tendency to avoid  

the v isu a l c liff  w ere  v isu a lly  m ediated  in  the m othered  lam b s, g o g g les  

w ere u se d  to p reven t p attern ed  v is io n  to a  group of o th erw ise  n orm ally  

m oth ered  la m b s.

Thus:

H ypothesis 2. With the opportunity to le a m  v isu a l patterns  
v ir tu a lly  elim inated  up to the tim e of f ir s t  testin g , o th erw ise  
n o rm a lly  m othered  la m b s in  a  v isu a l c lif f  situation  w ill avoid  
the c lif f  a t a s ig n ifica n tly  e a r lie r  age than w ill unm othered  
lam b s w hose v is io n  h as been unim paired  by any exp erim en ta l 
m ea n s.
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Stated form ally , the aim  of the p r e se n t r e sea rch  p ro jec t w as to 

determ in e if  a relationsh ip  e x is ts  betw een the e a r ly  exp erien ce  o f being  

attended by a  s a m e -sp e c ie s  m o th er  and the rate o f developm ent o f a  

su rv iv a l resp on se  in  a  v isu a l c lif f  s itu ation . A  secon d  a im  o f the p ro jec t  

w as to evaluate the ro le  o f v isu a l ex p er ien ce  in  the m a jo r  relationsh ip  

of the f ir s t  h yp oth esis .



CHAPTER n i

METHOD

D escrip tion  of Subjects  

The subjects w ere  lam b s b o m  into a  flo ck  of r e g is te r e d  Suffolk  

ew es w hich had been  bred  to the sam e r e g is te r e d  Suffolk ram . The ram  

w as sep arated  from  the ew es until the f ir s t  o f O ctober, and consequently , 

a ll but f iv e  lam b s w ere b o m  betw een F eb m a ry  28 and A p ril 5 . B etw een  

th ese  two dates 51 b irths w ere recorded, 26 of w hich w ere  twin b ir th s . 

One twin b irth  and th ree s in g le  b irths w ere  o b serv ed  a fter  A p ril 5 . The 

distribution  of lam bings betw een the 28th of F e b m a ry  and the 5th of 

A pril s p e a r e d  to be b im odal with peaks about the end of the f ir s t  w eek  

in  M arch and another about the third night o f ^ r i l .  T h ere w ere  only  

two b irth s recorded  betw een the 17th and the 30th of M arch. During 

the f ir s t  p er io d  of g re a te s t  activ ity , betw een F e b m a ry  28 and M arch 17, 

the tim es  b efore  su n rise  and a fte r  su n set w ere  the p er io d s  of g r e a te s t  

a ctiv ity  a s  fa r  as d eliv ery  w as concerned . During th is 18 day p er iod  

only s ix  d e liv e r ie s  w ere  o b served  betw een 8 A .M . and 6 P .M . ,  two of 

which w ere  tw ins. Throughout the sam e p er io d  32 d e liv e r ie s  took p la ce  

betw een 6 P .M . and 8 A .M . During the seco n d  peak  p er io d  o f lam bing

32
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a ctiv ity , in  the f ir s t  w eek  o f.A p ril, the d istribution  of t im es  of d e ­

l iv e r ie s  seem ed  to be spread  throughout the daylight hours rather than  

during the n ighttim e hours with m o st  o f the d e liv e r ie s  occu rrin g  a fter  

8 A .M . A ccording to H ersher, Richmond, and M oore (1963) th e ir  sheep  

show ed no such tendency to d e liv e r  at any p a rticu la r  tim e o f day. In 

the p r e se n t  study, how ever, the m odal tim e o f day fo r  d e liv ery  w as  

betw een  5 A .M . and 7 A .M . with 20 d e liv e r ie s  (eight s in g le  b irth s and  

s ix  tw in b irths) occu rrin g  during th is p er io d . A nother peak p er io d  w as  

betw een  6 P .M . and 8 P .M . w ith 14 b irth s (four s in g le  and fiv e  tw in). 

Appendix A  g iv e s  the actual d istribution  of s in g le  and twin b irth s by 

t im es  of day a c r o s s  the spring lam bing sea so n . It appears that the 

t im es  o f d e liv e r ie s  a re  not random ly d istributed  throughout the 24 hours  

of the day, a finding conflicting  with that o f  H ersh er  e t  (1963).

T reatm ent o f Subjects  

In the f ir s t  s ta g e  of the exp erim en t th irteen  p a ir s  o f twin lam b s  

(T w en ty -s ix  an im als in  all) w ere  u sed . One m em b er o f each  twin p a ir  

w as rem oved  from  the m oth er and sib ling  to becom e the unm othered o r  

h u m an -reared  m em b er  of the tw in p a ir . F ir s t -  and se co n d -b o m  tw ins 

w ere  se le c te d  a ltern a te ly  to be rem oved, th erefore , a ll d e liv e r ie s  had  

to be o b serv ed  by the ex p er im en ter  in ord er  to m ake p ro p er  a lternating  

s e le c t io n s . The u se  o f a ltern ate  twins p reclu d ed  m atching of su b jects  

by s e x  s in ce  sheep tw ins m ay be of lik e  o r  unlike s e x . H ow ever, f ir s t
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born twins w ere  c h a r a c te r is t ica lly  la rg er , and th erefore , r e la tiv e ly  

la r g e  and sm a ll anim als w ere  a ltern a te ly  put into the two con d ition s.

Im m ed iately  a fter  d e liv ery , ew es w ere o b serv ed  to com m ence  

cleaning the lam b which rem ained  with them  by lick in g  i t  v ig o ro u sly  

starting a t the head and w orking backw ards. This clean ing p roced u re  

so m etim es la s te d  m ore than an hour. The m othered  lam b s rem ained  

with the ew es in  individual indoor s ta lls  fo r  the duration of the testin g  . 

p roced u re. Feeding of the m oth ered  lam bs w as by n orm al nursing  

during th is p er io d .

An attem pt w as m ade to p rovid e the sep arated  unm othered lam b s  

with s im ila r  kinds of ea r ly  tactu al and nutritional e x p e r ie n c e s . Each  

unm othered anim al w as rubbed and cleaned with a  w arm  dam pened  

sponge and d ried  with burlap and terryclo th  until i t  stood  a lon e . When 

able to stand, the lam b w as b o ttle -fe d  its  f ir s t  m ea l o f co lo stru m  taken  

from  its  own m other o r  from  another lactating ew e. T his p roced u re  

p a ra lle led  the sequence o b serv ed  in  norm al ew e-lam b  in tera ctio n  w here  

the lam b i s  denied nourish m en t until able to stand and approach. A fter  

the in itia l feed ing the unm othered  lam bs w ere  g iven  additional bottle  

feed ings o f co lostru m  o r  a  m ix tu re  of canned m ilk  and w a ter  at in terv a ls  

of two to fo u r  hours fo r  the duration of the testin g  p er io d .

The subjects of the secon d  stage of the e3q>eriment w ere  fiv e  

m atched p a ir s  o f Suffolk lam b s (ten an im als in  a ll) .  M atching v a r ia b les  

w ere se x  and w eight at b irth . A ll lam bs w ere  the offspring o f d ifferen t
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ew es so that no twin p a ir s  w ere  included. A s in the f ir s t  stage of the 

experim ent, a l l  d e liv er ie s  w ere ob served , and, in  addition, the lam bs  

w ere  im m ed ia te ly  w eighed . The f ir s t  f iv e  ob served  b irths w ere  o f two 

fe m a le s  and three m a le s . T hese an im als w ere rem oved from  the ew es  

and reared  in  the m anner d escr ib ed  above fo r  the unm othered tw ins. 

Continued ob servation  o f d e liv er ie s  and w eighing o f lam b s le d  to se le c tio n  

o f f iv e  m ore lam b s (two fem a les  and th ree m ales) of appropriate w eights  

to be m atched with the an im als  a lread y  se le c te d . This second  group of  

lam b s w ere  u sed  as goggled , m othered  su b jects. The heads w ere wiped  

fr e e  o f m em brane m a ter ia l and p la stic  tran slu cen t g o g g les  w ere affixed . 

T h ese g o gg les  w ere h eld  in  p la ce  by e la s t ic  bands around the head and 

neck . The e la s t ic  bands w ere  tight enough to preven t d islodgem ent  

by the lick in g  o f the ew e. P rev iou s ob servation s of nonexperim ental 

lam b s fitted  with s im ila r  gogg les  fa iled  to show any in ter feren ce  

in  breathing o r  sw allow ing, although a  s ligh t p u ffin ess around the 

m outh w as noted in so m e o f the n on -exp erim en ta l lam bs a fter  the 

g o g g les  had b een  worn fo r  p eriod s o f tw enty-four h ou rs. It m ay be 

noted that none of the exp erim en ta l lam b s rem ained goggled  fo r  lo n g er  

than ten  h o u rs.

E xperim ental D esign  

hi the f ir s t  stage of the e ^ e rim ent, using twin lam b s, each  

anim al, m oth ered  or unm othered, w as p la ced  in the v isu a l c lif f  apparatus 

once each hour from  birth  until i t  exhib ited  the cr iter io n  resp on se (to be
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d escr ib e d  la te r ) . In the secon d  sta g e  o f the experim ent, using m atched  

p a ir s , each  unm othered lam b w as p la ced  in  the v isu a l c lif f  apparatus 

once each  hour from  birth  until i t  exh ib ited  the c r ite r io n  resp on se , a s  

in  the f ir s t  s ta g e . Each m othered  p a ir -m a te  of the secon d  stage, how ­

ev er , w as le f t  goggled  with the m other, as d escr ib ed  above, until reaching  

an age equal to h a lf the age o f its  unm othered p a ir -m a te  when that p a ir -  

m ate had f ir s t  exhib ited  the cr iter io n  resp o n se  to the v isu a l c lif f  ap­

p a ra tu s. A t reaching th is  c r it ic a l age the gogg les  w ere  rem oved, not 

to be rep laced , and the m othered  lam b w as p laced  in  the v isu a l c lif f  

apparatus once each  hour until i t  exh ib ited  the cr iter io n  resp o n se .

The V isu a l C liff

A  sm a lle r  v e r s io n  o f the v isu a l c liff  (Gibson & Walk, I960, 1961, 

Walk & Gibson, 1961) w as con stru cted  using an 18" x  36" pane o f g la ss  

en c lo se d  on a ll s id es  and top and bottom  and ligh ted  from  beneath. The 

en c lo se d  space below  the g la s s  w as 48" deep and the en clo sed  sp ace  

above the g la ss  w as 24" h igh . Instead of the trad itional runway a c r o s s  

the m id d le o f the g la s s , a  p latform , 6" x  18" w as p la ced  at one end of the 

pane overlooking the apparent drop. A fter  being p la ced  on the p la tform  

through a  flap in the top o f the en c lo su re  overlooking the p latform , the 

la m b s w ere  o b served  through a p eep h ole in  the end opposite  the p la tform .

Lam bs w ere  p laced  on schedule on the 6" x  18" platform - A  

sim p le  P a s s -F a i l  cr iter io n  w as u sed  with p a ssin g  defined  as staying on
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the p latform  fo r  a p eriod  of th ree  m inutes w ithout p lacin g  any two fe e t  

sim u ltan eou sly  on the pane o f g la s s  o v er  the vacant a rea . When such  

cr iter io n  resp on se w as exh ib ited  on any hourly  tr ia l, two subsequent 

hourly  tr ia ls  w ere g iven  to va lid a te  the f ir s t  ob servation . The age at  

which the cr iter io n  resp on se w as f ir s t  o b serv ed  w as record ed  a s  the 

c r it ic a l value, zind thus resu lts  w ere  stated  a s  hours of age at c r ite r io n .



CHAPTER IV

RESULTS

In the f ir s t  s ta g e  o f the experim ent, the h yp oth esis  te sted  w as  

that m oth ered  (M) la m b s w ill avoid  the v isu a l c liff  at a  sign ifican tly  

e a r lie r  age than w ill unm othered (U) la m b s . M and U lam b s w ere  p laced  

in a v isu a l c liff  apparatus hourly  from  birth  until exhibiting the cr iter io n  

avoidance resp o n se . In the f ir s t  stage  a ll M lam bs ach ieved  the c r iter io n  

in  the v isu a l c lif f  situation  b efore th e ir  unm othered tw in s. A ges at  

w hich the cr iter io n  resp o n ses  w ere f ir s t  exh ib ited  a re  g iven  in Table 1.

A  t - t e s t  o f the d ifferen ces  in  a g es  w as s ign ifican t. The o b served  t w as

4 .0 5 , which is  s ig n ifica n t a t the .005  le v e l  with 12 d eg rees  o f freed om . 

Thus, the f ir s t  h yp oth esis w as supported.

In the second  sta g e  of the exp erim en t the h yp oth esis  te ste d  w as  

that w ith the opportunity to le a m  v isu a l p attern s v ir tu a lly  e lim in ated  

up to the tim e o f f ir s t  testin g , o th erw ise  n o rm a lly  m oth ered  lam b s in  

a v isu a l c lif f  situation  w ill avoid  the c lif f  a t a  s ign ifican tly  e a r lie r  age  

than w ill  unm othered lam b s w hose v is io n  h as been unim paired  by any 

exp erim en ta l m ea n s. The resu lts  o f the secon d  stage o f the esqjerim ent 

supported this h yp oth esis, in  that a ll g o g g led -m oth ered  (G) lam bs again
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Table 1

A ges a t Which M othered (M) and U nm othered (Ü) 

Tw ins Exhibited  C riterion  R esponse

P a ir

1

2

3

4

5

6
7

8 

9

10

11

12

13

M eans

M othered

2 hours

3 

5 

3 

2 
1 

1 

5 

3 

1 

7 

3 

5

3 .1 5

Unm othered

3 hours  

11

10

5

5

4 

2

7

5 

4

8 

12

7

6 .3 8
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ach ieved  cr iter io n  perform cince b efore th e ir  U p a ir -m a te s . A ges at  

w hich cr iter io n  resp on ses w ere f ir s t  exhibited a re  g iven  in T able 2,

A t - t e s t  o f the d ifferen ces in ages w as s ig n ifica n t. The o b serv ed  t  

w as 4 .3 4 , w hich is  s ign ifican t at the .0 1  le v e l  w ith 4  d eg rees  o f  freed om .

Thus, in  a ll in sta n ces  M lam bs p erform ed  in  a m o re  e ffic ien t  

m anner in  the v isu a l c lif f  situation . F u rth erm ore, i t  m ay be noted in  

Table 2 that th ree  of the G lam b s avoided the c lif f  on th e ir  f ir s t  tr ia ls ,  

im m ed ia te ly  a fter  the g o g g les  w ere rem oved with no p rev iou s ex p er ien ce  

on the v isu a l c lif f  apparatus. F o r  exam ple, the Ü lam b of p a ir  15 did 

not avoid the c lif f  until its  6th tr ia l at the age of 6 h ou rs. The G lam b  

o f p a ir  15 thus w ore g o g g les  fo r  3 h o u rs. When the g o gg les  w ere  r e ­

m oved  th is G lam b su c c e ss fu lly  avoided the g la s s  im m ed ia te ly . The G 

lam b s of p a ir s  16 and 18 a lso  avoided the c lif f  w ith no p rev io u s exp er ien ce .

During the f ir s t  tr ia ls , the M and U lam b s which had ex p erien ced  

no v isu a l deprivation w ere  ob served  to behave in  the m anner d escr ib ed  

by CoUias (1956); that i s ,  they tended to o r ien t th em se lv e s  along the 

su rface o f the w all, o r  fo llo w  the in ter sec tio n  of the w all and ce ilin g  

w ith  th e ir  m u zz le s , m aking u p w ard-d irected  butting m ovem en ts with the 

m outh and n o se . On the ea r ly  tr ia ls  b efore avoidance resp o n ses  w ere  

observed , the lam bs seem ed  to be com p lete ly  ob liv iou s to the apparent 

drop beneath th e ir  fee t. V ision  w as apparently developing norm ally;  

ey es  w ere open in  a ll c a s e s , and even at l e s s  than an hour o f age a ll of 

the ungoggled lam b s could fo llow  a m oving ewe (in the ca se  o f m oth ered



Table 2

A ges at Which G oggled-M othered (G) and U nm othered (U) 

P a ir -M a tes  E xhibited C riterion  R esponse

P a ir M othered U nm othered

14 9 .5  hours 13 hours

15 3 6

16 6 12

17 5 .5 7

18 2 .5 5

M eans 5 .3 0 8 .6 0

41



42

anim als) o r  a m oving human (in the c a se  o f h u m an -reared  an im als).

D evelopm ent of avoidance b ehavior was u su a lly  sudden and 

dram atic . When an anim al "noticed" it s  apparently p reca r io u s p osition , 

i t  would exhibit the typ ica l s ta r tle  resp on se of sheep  and goats, that i s ,  

exten sion  and stiffen ing o f the fron t le g s  and flex io n  of the rear p arts  

and "back-pedalling" of the rea r  le g s .

When p laced  in  the v isu a l c l if f  apparatus, the la m b s which fa iled  

a tr ia l c h a r a c ter is t ic a lly  did so  w hile m aking butting m ovem ents along  

tiie in ter sec tio n  of the w all and c e ilin g . In m o st c a s e s , the s ta r tle  

resp on se w as m ade in  a  m anner which kept the lam b on the platform , 

thus qualifying as a  cr iter io n  resp o n se . O ccasionally , an anim al 

exhibited the s ta r tle  reaction  but fa iled  the tr ia l b eca u se  its  fo re fee t had  

alread y reached the g la s s , o r  b eca u se  it  f e l l  onto the g la s s  or  o th erw ise  

w as unable to keep com p lete ly  fr e e  of the g la ss  su r fa ce .

■ F o r  a fou r-foo ted  anim al liv in g  in  an environm ent of steep in c lin e s ,  

such an innate m ode o f resp on se  to apparent depth i s  obviously  h igh ly  

adaptive. That th is s ta r tle  resp o n se  i t s e lf  is  a  v isu a lly  m ediated  reaction  

w as dem onstrated  by Gibson and Walk (I960) when they noted that s im p ly  

m oving a lam b o r  kid to a p o sitio n  w here its  head w as above the runway 

(platform ) and the vacan t area  out o f v iew  brought about the d isappearance  

of the re flex . This sam e phenom ena w as ob served  in  the p resen t ex p e r i­

m ent. In la te r  tr ia ls ,  th is str ik in g  s ta r tle  resp on se w as rep laced  by  

m ovem ents which s im p ly  avoided the vacant a rea  of the g la ss . The
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s ta r tle  re flex  could be e lic ite d  again, how ever, by p lacing a lam b on the 

g la s s  in stea d  of on the p la tform . F u rth er r e g r e ss io n  to the e a r ly  p r e ­

occupation w ith follow ing the w a ll and ceilin g  w as n ev er  o b serv ed  again  

in  the v isu a l c l if f  apparatus, although such orien tation  continued in te r -  

m ittan tly  in  n orm al " so lid  ground" situ ation s u n til its  fin a l d isappearance, 

a fte r  w eaning.

One fin a l ob servation  m ay be reported  which m ay be o f in te r e s t  

to future in v estig a to r s . Ih an ea r ly  p ilo t study connected  with the p resen t  

esq)erim ent, fou r lam b s w ere  iso la ted  a fter  being rem oved from  m other  

ew es éind clean ed  in  the u su a l m anner. T hey w ere  b o ttle -fe d  through  

ap ertu res in  the w a lls  o f th e ir  iso la tio n  pens on a  feeding sch ed u le  la te r  

found sa tis fa c to ry  fo r  o th er la m b s. Within 2 4 -3 6  hours, h ow ever, th ese  

la m b s w ere o b serv ed  to lo o se  m u sc le  tone and appetite and c o lla p se  

and die with dram atic speed  apparently as a d ir ec t  resu lt o f being  

iso la ted .



CHAPTER V

DISCUSSION

In the f ir s t  stage of the exp erim en t ev ery  M lam b a ch ieved  the 

c r ite r io n  avoidance resp o n se  b efore  its  U lam b tw in. In the second  

stage  of the e3q>erim ent ev ery  G lam b w hich rem ained  with its  m oth er  

and w as denied the opportunity fo r  v isu a l learn in g  a lso  a ch ieved  the 

cr iter io n  avoidance resp o n se  b efore  its  U lam b p a ir -m a te .

An im portant ob servation  w as record ed  in  the p rev io u s chapter  

w hich w as not reflec ted  in  the s ta t is t ic a l r e su lts . T his ob servation  w as 

the str ik in g  m anner in  which v isu a l cu es gained  ascendance in  the v isu a l  

c liff  s itu ation . In the ea r ly  tr ia ls ,  the M and U lam b s which had not 

been  goggled  fo llow ed  the overh ead  in ter sec tio n  o f the ce ilin g  and w all 

of the en c lo su re  onto the vacan t sp a ce . The v is io n  o f th ese  an im als w as  

apparently unim paired  in  o th er  s itu a tio n s. On g iven  tr ia ls , how ever, 

the v isu a l p ercep tion  o f d istan ce underfoot in a downward d irectio n  b e ­

cam e a  stim u lu s o f g r e a te r  im portance and gave r is e  to the typ ica l 

s ta r tle  resp o n se . L ater, th is  s ta r tle  resp o n se  w as rep laced  by a m ore  

voluntary kind o f behavior, that i s ,  a  w ary  regard  of the vacan t area  

and no m ovem en ts tow ard it .
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The resu lts  o f the second  stage o f the eo g e rim en t provide  

co n clu siv e  ev idence that developm ent o f the avoidance b ehavior in  the  

v isu a l c lif f  situation  in the exp erim en ta l lam b s w as not dependent upon 

v isu a l learn ing under the tu telage of the m oth er. We m ay a lso  note that 

a featu re which m igh t be ca lled  r e g r e s s iv e  could be e lic ite d  by p lacing  

d irec tly  o v er  the vacant a rea  an anim al w hose avoidance behavior had  

attained  a point beyond the s ta r tle  resp o n se .

The m ajor finding of the p r esen t study, then, w as that a re la tio n ­

ship e x is ts  betw een the developm ent of a  su rv iva l reaction  to apparent 

depth and the e3q>erience of n on -v isu a l in teraction  w ith a  sa m e -sp e c ie s  

m o th er . A further finding w as that th is v isu a lly  m ed ia ted  su rv iva l r e ­

action  w as not i t s e lf  dependent upon v isu a lly  m ed iated  esqjerience. We 

m ay attem pt to re la te  th ese  findings to certa in  p ertin en t th eo r ies  of 

behavio r.

Contact N eed G ratification  and O rganism ic E quilibrium

It m ay be noted that E rikson  (1950) s tr e s s e d  the im portance of  

attaining ea r ly  o rgan ism ic  h o m eo sta sis  o r  equilibrium  at the p h y sio lo g ica l 

le v e l  and a  sen se  of "basic trust"  at the p sy ch o lo g ica l le v e l .  Kibble’s 

(1943, 1944) ob servation s and th eories su g g est that the organ ism ic  

h o m e o sta s is  m ay be aided in itia lly  by adequate contact stim ulation . She 

d escr ib ed  the p art p layed  by contact stim ulation  in  the tran sition  from  

in trau terin e oxygen a ss im ila tio n  to p ostn ata l a ir  breath ing. In u tero, 

she sa y s , the diaphragm  a rch es  o v er  the l iv e r  in  such  a  w ay that its
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m ovem en t draw s in oxygenated  blood from  the p lacen ta  v ia  the u m b ilica l 

cord . She further th eo r izes  that a t birth the neonate m u st continue to 

liv e  on w h atever oxygen is  s to red  in  the l iv e r  w hile the d isphragm  

r e v e r se s  it s  m ovem ent to draw  a ir  in through the n o se  and m outh into the 

undeveloped lungs in  the n arrow  ch est ca v ity . The s o -c a lle d  " b irth -cry , " 

she sa y s , i s  the p ren ata l action  of the diaphragm  s im p ly  forcin g  a ir  out 

the m outh .for the f ir s t  tim e and certa in ly  d oes not rep resen t the s u c c e s s ­

fu l changeover to extrau terin e liv in g .

A ll o f  Kibble’s o b servation s, o f co u rse , have been  m ade in  regard  

to human b ab ies, but there is  ev id en ce in  puppies (Scott, 1958) and éilso 

in  rats (Bingham  & G riffiths, 1952) that e a r ly  contact stim u lation  i s  a 

n e c e s sa r y  p a rt o f the ea r ly  p h y sio lo g ica l l i f e  o f th ese  o rg a n ism s. Kibble 

(1943, 1944) s ta tes  that stroking, rocking, and o th er kinds of m othering  

are n e c e s sa r y  in the accom p lish m en t by the neonate o f a num ber o f  

extraute rine p r o c e s s e s  b e s id e s  breathing. P inneau (1950) d e liv e re d  an 

ex ten siv e  critiqu e of K ibble's id ea s, but app lied  stu d ies continue to 

point to the im portance of so m e as y e t  u n sp ec ified  e lem en ts in  the  

m othe ring of human in fa n ts .

That contact stim u lation  can be of therapeutic  value in  p sy c h o ­

lo g ic a l treatm en t is  illu stra te d  by Waal’s (1955) rep ort o f a sp e c ia l 

technique o f psychotherapy with an au tistic  ch ild . The f ir s t  step i s  a  

g en era l reduction of anxiety  through so ft  m a ssa g in g , rhythm ical petting  

and gen tle  tick ling and touching of the so la r  p lex u s, neck, sp ine, ch est.
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chin, hands, and p a lm s. In the secon d  step the th era p ist attacks the 

a rea s  of bodily  ten sion  with a h ea v ier  touch and p rovocative  m ovem en ts. 

The tigh tly  clenched  jaw s and m a s s e te r s , the s t if f  ch est, f ix a ted  shou ld ers, 

and the ten se  o rb icu la r is  palpebrarum  and fro n ta lis  m u sc le s  are  subjected  

to harsh  p r e s su r e  resu lting  in p r o te s ts  from  the p atien t. W aal reports  

the d isappearance of a u tis tic  sym ptom s in  one ch ild  under such treatm en t.

P o ss ib le  M echan istic  Eaqplanations 

In the p resen t study w e m ay p resu m e that the M la m b s found 

ea r ly  adequate gratifica tion  of contact n eed s, and, th erefo re , i t  i s  

tem pting to th eorize  that the appearance of retin a l s e n s it iv ity  to m otion  

p a ra lla x --a cco rd in g  to Walk and G ibson (1961) the m o st  im portant s in g le  

cue to d ista n ce— depends fo r  its  expeditious appearance on the g r a t if i­

cation o f e a r ly  contact n eed s . That such in teraction  m ay be endocrinal 

i s  su g g ested  by M eier*s (1964) findings regarding d ifferen ces  in  b ehavior  

of infant m onkeys related  to m ode of b irth . C ertainly the h u m an -reared  

IT lam bs in  the p re se n t study rece iv ed  som e contact stim u lation , and it  

m ay be that when the cum ulative am ount w as adequate, re tin a l se n s it iv ity  

to m otion p a ra lla x  becam e p o ss ib le  due to a  r e le a se  o f so m e  u n sp ecified  

secre tio n . It would a lso  be tem pting to th eo r ize  that the appearance o f  

retinal (or higher) se n sit iv ity  to m otion  p a ra lla x  m ay m ark  the beginning  

o f the c r it ic a l p eriod  fo r  im printing in  sheep , as  w ell as in  o th er  s p e c ie s .

We m ay note that the m oth ered  G lam b s which w ere  goggled  p r e ­

sented  s e v e r a l c a se s  in  w hich se n s it iv ity  to depth appeared on the f ir s t
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tr ia l, m om ents a fter  the g o g g les  w ere  rem oved . T his in d icates that 

se n s it iv ity  to depth w as developing ‘w ithout the e^qieriencing o f d istan ce  

cu e s . If, indeed, se n s it iv ity  to depth develops w ithout p ra ctice , then  

w e m ight specu late  that the ca taract p a tien ts  d isc u sse d  by Hebb (1949) 

a lso  p erc e iv e d  depth im m ed iately , although form  id en tification  m ay have  

taken som e tim e and con sciou s p r a c tic e .

H o listic  D escrip tion  

The p reviou s sec tio n  re fle c ts  an attem pt to an a lyse  the ejq jeri-  

m en ta l ob servation s into se v e r a l popular c a te g o r ie s . G ratification  o r  

n on -gra tifica tion  of contact needs w as se le c te d  as the ob viou sly  im portant  

d ifferen ce  betw een m othered  and unm othered lam b s, and the in^sual 

c lif f  situation  w as d escr ib ed  a s  a depth p ercep tion  situation  involving  

m otion  p a ra lla x  as a  p r im a ry  depA  p ercep tion  cu e .

M ore im portant to the lam b, how ever, i s  the obvious se r io u sn e s s  

of the su rv iv a l a sp ect o f the situ ation . In a  c r it ic a l sen se , the e x p e r i­

m en ta l p roced u re crea ted  a situation  not g rea tly  d ifferent, a s  fa r  a s  the 

an im als w ere  concerned, from  the situ ation s faced  by th eir  evolving  

a n cesto rs  on the s lo p es  o f m ountain ran g es . A pparent in its  su rv iva l 

valu e is  the f ir s t  tendency o f the lam b to or ien t to the sa fety  of the 

m o th er’s s id e  o r  to the s id e  of an embankm ent, thus avoiding som e of  

the danger o f fa llin g . S lightly  la te r , i t  i s  quite valuable to su rv iva l if  

ed ges o f so lid  ground overlooking vacant space e l ic i t  the back-pedalling  

s ta r tle  reaction , and, la te r  s t il l ,  i t  i s  further valuab le i f  the lam b
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s im p ly  stays aw ay from  situ ation s w hich would e l ic i t  the back-pedalling  

s ta r t le  reaction . At le a s t  the f ir s t  two of th ese  reaction s s e e m  to 

qualify  for c la ss if ic a t io n  under a heading of s p e c ie s - s p e c if ic  b eh avior, 

s in ce  they a re  (1) c h a ra c ter is t ic  o f  a ll o r  a lm o st a ll m em b ers o f a 

sp e c ie s  at a g iven  age (su ggestin g  a  c lo se  a sso c ia t io n  i f  not relationsh ip  

w ith elem en ts o f the gen etic  endowm ent); (2) they requ ire cer ta in  c la s s e s  

o f external s tim u li fo r  th e ir  appearance, and (3) th e ir  ea r ly  o r  la te  

appearance i s  s ign ifican tly  re la ted  to the c a r e -r e c e iv in g  h is to r y  of the 

organ ism . T his la s t  featu re i s  the m o st  re levan t fo r  the p r e se n t  research ;  

i f  b a s ic  o rg a n ism ic  equilib rium  of extraute rine liv in g  is  e ffic ien tly  

estab lish ed  by ca re -g iv in g  b eh av ior applicab le to the s p e c ie s , then i t  

appears that the e lic itin g  o f p o ten tia lly  adjustive s p e c ie s - s p e c if ic  b e ­

h a v io r  fo llow s sm ooth ly , ju s t  as  breathing, d ig estio n ,, and locom otion  

adjust sm ooth ly  to the new form  of liv in g  under the p ro p er  treatm en t. 

N ursing is  another in tegrated  sy stem  w hich m u st attain  an e ffec tiv e  le v e l  

of p ro fic ien cy  even  with in ex p er ien ced  ew es and la m b s.

The v a s t  litera tu re  o f ch ild  developm ent in d ica tes that f ir s t  

relationsh ips a r e  ex trem e ly  im portant to human in fants, and the p r e se n t  

study p rov id es ev id en ce that they m ay be a b so lu te ly  v ita l to sheep , 

p a rticu la r ly  in  v iew  of the fou r lam b s w hose deaths w ere  attributed  to 

iso la tio n . What E rikson  (1950) d is c u s se s  a s  the ea r ly  sta g es  o f ego  

developm ent in  the human, then, m ay be c lo se ly  linked  to the su rv iva l 

concept of evo lu tionary thinking in  regard  to sp e c ie s  su rv iv a l. In other
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w ord s, an im als w hose b a sic  equilibrium  o r  b a sic  tru st i s  esta b lish ed  

effic ien tly  seem  to have a b e tte r  chance to rea lize  the p o ten tia litie s  of 

th e ir  gen etic  endowment, thus in crea sin g  the p rob ab ility  of th e ir  su rv iv a l 

if, indeed, th e ir  gen etic  endowm ent i s  ^ p lic a b le  to the given  eco lo g y .

A s fo r  contact need  gra tifica tion , w e m ay sp ecu la te  h o lis t ic a lly  

that sheep m oth ers, as w e ll as  m oth ers o f other sp e c ie s , an sw er a  

num ber of needs b es id es  th o se  for  contact, probably out of m otivation  

unconnected with the n eed s th e m se lv e s . In other w ord s, the ew e m ay  

lic k  the lam b b ecau se of the o lfa c to ry  attraction  o f the m em brane. 

Furtherm ore, we m ay sp ecu la te  that m uch of the n eed -an sw erin g  i s  so  

subtle that human o b se rv ers  m ay be en tir e ly  ob liv iou s to the c a r e -so lic it in g  

b ehavior of the lam b o r  its  c lo su re  in  the ca re -g iv in g  behavior of the ew e. 

The p o ss ib le  v a r ie ty  in in teractin g  v a r ia b le s  ch a llen ges the im agination, 

but i t  i s  probably th is kind o f m ultip le n eed -c lo su re , rather than s im p ly  

gratifica tion  o f sp e c ific  n eed s that a ffec ts  the estab lish m en t o f the 

org a n ism ic  equilibrium  and renders even  the m o st se n s it iv e  kind of 

hum an -rearin g  g r o s s ly  inadequate from  the lam b's p o in t of v iew .

Synthesis o f F indings  

The f ir s t  im portant finding of th is  resea rch  study w as that 

m othered  lam b s developed avoidance reaction s in  a  v isu a l c liff  situation  

e a r lie r  than did unm othered, h u m an -reared  la m b s. T his finding w as  

in terp reted  as a  featu re resu ltin g  from  the gen era l fo ster in g  of ego
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developm ent by the ea r ly  esta b lish m en t of o rg a n ism ic  equilibrium  o r  

b a sic  tru st, and, further, that th is ea r ly  m aturation  w as the re su lt  o f  

som e e lem en ts which w ere m a x im ized  by o w n -sp e c ie s  m othering .

In a secon d  exp erim en t i t  w as d eterm in ed  that the m ech an ism  

w hich  fo stered  the e a r ly  m aturation  of su rv iv a l functions w as not a ffected  

by deprivation  o f the opportunity fo r  v isu a l lea rn in g . T herefore, i t  w as  

concluded that o th er-th a n -v isu a l in tera ctio n  w ith  the s a m e -s p e c ie s  m oth er  

in  the com p lex  m oth er-n eon ate  relationsh ip  w as the p r im a ry  b a s is  o f  

ea r ly  ego developm ent.

Suggestions fo r  Future R esearch  

A s ind icated  in  a p reced in g  section , the o b servation s m ade in  

connection  w ith the p resen t re sea r c h  p ro jec t can lea d  to the p osin g  o f a  

num ber o f re sea rch  q u estion s. The p r e se n t  study h as iso la ted  a  la r g e  

block  o f the b eh av ior of the m othe r-n eon ate relationsh ip  (that i s ,  the  

care  g iven  by the sam e sp e c ie s  m other) and found it  rela ted  to the seq uentia l 

appearance in the lam b*s b eh avior of a  p a r tic u la r  ad justive reaction  to 

apparent depth. The next step , lo g ica lly , w ould s e e m  to be to beg in  to 

sp e c ify  m o re  o f the m ajor  fea tu res  o f w hat con stitu tes  "good" m othering  

o r  "bad" m othering from  the la m b 's  v iew point. In th is regard, the 

finding s  of H arlow (1961) and Seay, A lexander, and H arlow  (1964) h ave  

been in terp reted  to m ean  that the m othering of infant rhesus does not 

have to be active  on the p art o f the m oth er to be rem arkably m ore  a d e­

quate than no m othering at a ll .  In sheep, the sp ec ifica tio n  of active  and
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p a ss iv e  a sp e c ts  of the m othe r-neonate relationsh ip  m igh t be done through  

the u se  of n arco tized  ew es o r  variou s kinds o f sub stitu te m other o b jec ts .

Obvious a lso  is  the need  fo r  long and patien t ob servation  to rev ea l 

oth er s p e c ie s - s p e c if ic  b eh avior p attern s w hich m igh t be u sed  as "de­

pendent variab les"  in  the s e n se  that v isu a l c lif f  p erform an ce w as u sed  

in the p r e sen t experim ent.

It m ay a lso  be hoped that som e o f  the w ild  re la tiv e s  o f the 

d o m estic  sheep and goat could  be studied  m ore p r e c is e ly  to u ncover  

oth er p a r a lle ls  betw een evolutionary p r in c ip le s  and "ego" functions.



CHAPTER VI

SUMMARY

Many authors in  the f ie ld  of anim al b eh av ior have been  con cern ed  

with the e ffec ts  o f an an im al's  e a r ly  e3q>erience upon its  la te r  b eh av ior. 

There is  am ple ev id en ce  that in ter feren ce  in  the form ation  of the m o th er-  

neonate relationsh ip  in  sheep and goats p rod u ces rem arkable e ffe c ts  in  

la te r  so c ia l and o th er behavior. The e ffec ts  h ave u su a lly  been attributed  

to a s t r e s s  reaction . The p r e se n t  resea rch  w as d esign ed  to d em on strate  

the h o lis t ic  a sp e c ts  o f the e ffec ts  o f ea r ly  exp erien ce  upon "ego" d evelop ­

m en t as a  w hole, ev idenced  in  expeditious appearance in  ontogony o f  

s p e c ie s - s p e c if ic  su rv iv a l reaction s to the stim u lu s of p er ce iv e d  depth.

In the f ir s t  p a r t of the experiment^ th irteen  p a ir s  o f twin lam b s  

w ere separated , h a lf being le f t  w ith  th e ir  m oth ers and h a lf being reared  

by hum ans. A ll w ere  tested  fo r  the a b ility  to rea ct adaptively  to the  

stim u lu s of depth using a v aria tion  of a v isu a l c lif f  apparatus. M othered  

lam b s developed avoidance b eh av ior b efore h u m an -reared  la m b s. In a  

second  p a rt o f the experim ent, m atch ed  p a irs  o f s in g ly  b o m  lam b s w ere  

te sted  in  a s im ila r  m anner. One lam b of each p a ir  w as reared  by  hum ans 

and the o th er lam b of each p a ir  w as fitted  w ith tran slu cen t g o g g les
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w hich  proh ib ited  patterned  v is io n  and le f t  w ith  the m oth er ew e. Again  

m oth ered  lam b s dem onstrated  the cr iter io n  avoidance b eh av ior  b efore  

th e ir  human reared  p a ir -m a te s  in  ev ery  c a s e .

The explanation w as su g g ested  that the e a r ly  appearance of 

avoidance b eh avior in m othered  lam b s rep resen ts  a p r im itiv e  form  o f  

"ego" functioning operating through s p e c ie s - s p e c if ic  behavior, and that 

such "ego" functioning i s  o f va lu e to su rv iv a l, A  h o lis t ic  con cep t o f  

e ffic ien t estab lish m en t o f a b a sic  o rg a n ism ic  equ ilibrium  in  the n orm al 

m othe r-n eon ate relationship  w as advanced to exp la in  the d ifferen tia l 

r e su lts . F u rth erm ore, it  w as concluded that .the fo ster in g  o f  p r im itiv e  

"ego" functioning w as not dependent upon v isu a l learn ing, but w as p r o ­

bably m ore c lo s e ly  rela ted  to gra tifica tion  o f con tact n eed s .
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A PPEN D IX  A

Table 3

T im es of Day of S ingle and Twin B irths

S ingle Twin
Hour B irths B irths Total

0000-0059 2 0 2
0100-0159 2 2 6

0200-0259 0 1 2

0300-0359 1 1 3
0400-0459 0 0 0
0500-0559 4 3 10

0600-0659 4 3 10
0700-0759 2 0 2
0800-0859 1 0 1
0900-0959 1 0 1
1000-1059 1 1 3
1100-1159 2 1 4

1200-1259 0 1 2

1300-1359 1 0 1
1400-1459 0 1 2

1500-1559 0 2 4

1600-1659 0 1 2
1700-1759 0 0 0

1800-1859 1 3 7
1900-1959 3 2 7
2000-2059 2 1 4

2100-2159 0 2 4
2200-2259 1 0 1
2300-2359 0 2 4
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