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The r e l a t i v e  c o n tr ib u t io n  o f h e r e d i ty  and environm ent in  d e te r 

m ining th e  emergence of p a r t i c u l a r  b e h a v io r  p a t t e r n s  has  been a p e r 

s i s t e n t  c o n tro v e rs y  in  th e  s tu d y  o f  b e h a v io r . U n t i l  r e c e n t ly  th e  

p o l a r i t y  o f th e  argum ent was p re s e n te d  by  th e  e th n o lo g is ts  who empha

s iz e d  th e  r o l e  of g e n e t i c a l ly  o r ie n te d  e x p la n a tio n s  and by th e  com

p a r a t iv e  p s y c h o lo g is ts  who s t r e s s e d  th e  le a rn e d  a s p e c t s 'o f  b e h a v io r .

I n  more re c e n t  y e a r s ,  how ever, an  im p o rta n t s h i f t  from th e  ex

trem e p o s i t i o n s  h as  o c c u rre d . T in b erg en  (1957) has n o ted  t h a t  "we 

ten d  to  s a y , o r ten d ed  to  say , t h a t  t h i s  ty p e  o f b e h a v io r  i s  in n a te  

and t h a t  ty p e  o f b e h a v io r  i s  in n a te  and t h a t  ty p e  of b e h a v io r  i s  

le a rn e d ; now we have le a rn e d  from e x p e rim e n ta l b io lo g y  t h a t  t h i s  i s  

an  im proper use o f  words . . .  a s  f a r  a s  p s y c h o lo g is ts  can see nowadays, 

most b e h a v io r  in  th e  course  of developm ent depends on a v e ry  com pli

c a te d  i n t e r a c t i o n  betw een in h e r e n t  p r o p e r t ie s  and en v iro n m en ta l i n f l u 

e n c e s ."  T h is  s ta te m e n t i s  i n  good agreem ent w ith  Hebb ( 1966) who says 

t h a t  " h e r e d i ty  by i t s e l f ,  can p roduce  no b e h a v io r  by i t s e l f .  I t  i s  

h e r e d i ty  and th e  p r e n a ta l  env ironm ent t h a t  p roduced  th e  s t r u c tu r e s  in  

which le a r n in g  can o ccu r. The two c o l l a b o r a te .  F u r th e r ,  i t  seems 

h ig h ly  p ro b a b le  t h a t  h e r e d i ty  makes some k inds o f le a rn in g  e a sy  o r 

i n e v i t a b l e ,  o th e r s  h a rd , and th u s  g u id es  le a r n in g ."  B re lan d  and B reland  

( 1966) have em phasized t h a t  le a r n in g  i s  n o t one of n a tu r e 's  m ost p re v 

a le n t  ways o f g u a ra n tee in g  th e  p r e s e r v a t io n  and re p ro d u c tio n  o f th e  

in d iv id u a l  o r  -;the s p e c ie s . L earn in g  i s  an  advanced "im provem ent p a t 

e n t ,"  and to  view an im al b e h a v io r  p r im a r i ly  w i th in  th e  framework of 

le a rn in g  i s  to  m iss a g re a t  d e a l  o f  n a tu r e 's  b a s ic  program  o r  fo rm a t.

1
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They co n tin u e d  by  sa y in g  t h a t  th e  f i t n e s s  to  th e  env ironm ent i s  by 

and la r g e  d e te rm ined  g e n e t i c a l ly  and e m b ry o lo g ic a lly . H ow ever, t h i s  

v iew p o in t in  no way c a s t s  le a rn in g  in  a p e jo r a t iv e  o r d e ro g a to ry  

l i g h t .  I t  seems to  be e q u a lly  c le a r  t h a t  e v o lu t io n  has  p ro g re s s e d  

tow ard  ev e r  more dependence on le a r n in g  a s  th e  mechanism of f i t n e s s  to  

a v a r ia b le  and complex environm ent i n  th e  l a t e r  e v o lu t io n a ry  s p e c ie s .

A lthough con tem porary  e th n o lo g is ts  and com parative  p s y c h o lo g is ts  

a re  becoming more t o l e r a n t  of each o th e p 's  v iew s re g a rd in g  th e  r o le  

of h e r e d i ty  and le a r n in g  on th e  b e h a v io r  o f a s p e c ie s , e a r l i e r  e x p e r i

m ents rem ain  w hich r e q u i r e  f u r th e r  e la b o r a t io n  b e fo re  th e y  can be r e c 

o n c ile d  w ith  newer v iew s , (M elzack, 1962). One of th e s e  i s  th e  f e a r  

o f th e  haw k-shaped f ig u r e  in  g a ll in a c e o u s  b i r d s .

S e v e ra l e th n o lo g is t s  (L orenc, 1957; T in b e rg en , 1951; and o th e rs  

c i te d  in  T horpe, 1956) have re p o r te d  t h a t  f e a r  can be e l i c i t e d  in  ducks, 

g e e se , and o th e r  g a ll in a c e o u s  b i r d s  by  moving a s i l h o u e t t e  o f  cardboard  

shaped l ik e  a hawk w ith  o u tsp re a d  w in g s , so t h a t  i t  re se m b le s  a b i r d  

of p re y  i n  f l i g h t .  The c r i t i c a l  em o tion -p rovok ing  a s p e c t  o f th e  v i s u a l  

s tim u lu s  appeared  to  be th e  s h o r t  neck and lo n g  t a i l  c h a r a c t e r i s t i c  of 

p re d a to ry  b i r d s .  The same o b je c t  produced  o n ly  m ild  i n t e r e s t  when i t  

was moved in  th e  o p p o s ite  d i r e c t io n  em phasizing  th e  lo n g  neck and s h o r t  

t a i l  found i n  m ost g a ll in a c e o u s  b i r d s .  M oreover, Lorenz (1957) has 

reco rd ed  t h a t  th e  f e a r  rem ained in te n s e  over a long  p e r io d  o f tim e 

w ith o u t h a b i tu a t io n  d e s p i te  th e  f a c t  t h a t  geese  he o bserved  were never 

a t ta c k e d  by a hawk.

M elzack (1 9 5 9 ), in  a s tu d y  o f m a lla rd  ducks r e a r e d  in  a r e s t r i c t e d  

env ironm en t, p r e s e n te d  somewhat c o n tr a d ic to r y  r e s u l t s  to  th e  T in b erg en
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ex p e rim en t. M elzack s a id ,  "Those ducks w hich had no e a r l i e r  ex p e rien c e  

w ith  f ly in g  m odels showed no f e a r  when th e  same m odels w ere p re s e n te d  

in  a s e r i e s  o f t e s t s .  Ducks t h a t  had no e a r l y  e x p e rien c e  w ith  th e  

m odels showed m arked f e a r  of th e  m odels i n i t i a l l y ,  r e g a r d le s s  of sh ap e ."  

There w ere s i g n i f i c a n t l y  more re sp o n se s  in d ic a t in g  f e a r  o f th e  hawk 

th a n  o f th e  goose m odel in  th e  second s e r i e s  of p r e s e n ta t io n s ,  h u t  

h a b i tu a t io n  to  b o th  m odels o cc u rre d  q u ic k ly  and f e a r  re sp o n se s  to  th e  

ca rd b o a rd  m odels f ly i n g  overhead  w ere n o t e l i c i t e d  a f t e r  th e  t h i r d  day 

o f t e s t i n g .  H is  c o n c lu s io n s  in d ic a te d  t h a t  bo th  i n h e r i t e d  and e n v iro n 

m en ta l f a c to r s  c o l la b o r a te  in  th e  g e n e s is  o f f e a r  of v i s u a l  p a t t e r n s  

rese m b lin g  p r e d a to ry  b i r d s .

O th er con tem porary  r e s e a rc h  has a t ta c k e d  th e  t r a d i t i o n a l  T inbergen  

model by  c i t in g  c e r t a i n  d e f ic ie n c ie s  in  h i s  e x p e rim e n ta l te c h n iq u e s  and 

p ro c e d u re . H irsc h  (1957) r e p o r te d  t h a t  none of th e  p re v io u s  s tu d ie s  by 

T inbergen  re p o r te d  c o n t r o l  of c e r t a in  im p o r ta n t v a r i a b le s  such a s  th e  

t e s t i n g  of i n d iv id u a l  b i r d s  and th e  use o f b i r d s  w ith  a known d eve lop 

m en ta l h i s t o r y .  The T inbergen  h y p o th e s is  t h a t  c e r t a i n  s p e c i f i c a l l y  

shaped s ig n  s t im u l i  in n a te ly  a ro u se  a f e a r  re sp o n se  was t e s t e d  by  H irsc h  

on th e  W hite Leghorn ch icken  and found to  be u n ten a b le  under c o n tr o l le d  

la b o r a to r y  c o n d i t io n s .  The h y p o th e s is  t h a t  c e r t a in  s p e c i f i c a l l y  shaped 

s ig n  s t im u l i  in n a t e ly  a ro u se  f e a r  m ust, a c c o rd in g  to  H ir s c h , be r e j e c t e d  

in  th e  case  of th e  W hite  Leghorn c h ick en . R o c k e t t 's  f in d in g s  were a ls o  

i n  d isag reem en t w ith  th o se  of T in b erg en . R o c k e tt (1955) t e s t e d  tw en ty  

W hite  Rock c h ick en s  i n  groups o f fo u r  on th e  f lo o r  o f a l iv e s to c k  p a v i l 

io n ,  Leghorn c h ick en s  i n  groups o f f i f t y  on an  open ran g e  and ducks 

l iv i n g  on a sm a ll r i v e r .  He s t a t e d ,  " I  would l i k a - to - a f f i r m  th e  g e n e ra l
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c o n c lu s io n s  o f H ir s c h , L in d le y , and Tolman t h a t  s h o r t  neckedness i s  no 

more f e a r  p ro d u cin g  th a n  long  neckedness. S c h n e ir la  (1959) su g g ested  

th e  more sim ple  e x p la n a tio n  o f a "shock e f f e c t "  o f th e  suddenness of 

s tim u lu s  i n t r u s io n  on th e  v i s u a l  f i e l d  to  acco u n t f o r  th e  d i f f e r e n t i a l  

r e a c t io n  to  th e  two s tim u lu s  c o n d it io n s . I t  was th e  s iz e  o r b ru sque  

movement r a th e r  th a n  "enemy q u a li ty "  t h a t  seemed to  govern  i n i t i a l  

f l i g h t  p ro v o c a t io n . F in a l ly ,  H irsc h , L in d le y , and Tolman (1955) have 

s t a t e d  t h a t  f e a r f u ln e s s  seemed to  be a f u n c t io n  o f b re e d , c o n d it io n s  

of l i v i n g  (w ild  v e rs u s  d o m e s tic ) , and s tim u lu s  i n t e n s i t y .

The problem  of w hat can .b e  co n s id e red  p u r e ly  in n a te  and w hat can 

be c o n s id e re d  p u re ly  le a rn e d  o r a c q u ire d  can no lo n g e r  be a d e q u a te ly  

e x p la in e d  in  e i t h e r  te rm s. P sy c h o lo g is ts  and b i o lo g i s t s  a re  a c c e p tin g  

th e  id e a  t h a t  b e h a v io r  a c tu a l ly  in v o lv e s  a c r i t i c a l  and complex i n t e r 

a c t io n  of h e r e d i ta r y  and en v iro n m en ta l f a c t o r s .  Such a t r a d i t i o n a l  

concep t a s  in n a te  f e a r  and avo idance  now a re  co n cep ts  which a re  approached 

in  a new and d i f f e r e n t  p e r s p e c t iv e .  The p a s t  tendency  to  e x p la in  th e s e  

on e i t h e r  a g e n e tic  o r an  a c q u ire d  b a s is  has  been  c h a lle n g e d . M il le r  

(1951) h a s ,  f o r  in s ta n c e ,  s ta t e d  t h a t  because  a f e a r  i s  a b se n t a t  f i r s t  

and a p p e a rs  l a t e r  does n o t n e c e s s a r i ly  mean t h a t  i t  h a s  been le a rn e d , 

no r on th e  o th e r  hand th e  f a c t  t h a t  an an im al f e a r s  a s tim u lu s  t h a t  i t  

has n ev e r b e fo re  ex p e rien c e d  does no t n e c e s s a r i ly  mean t h a t  t h i s  f e a r  

i s  in n a te .  The f e a r  may have g e n e ra liz e d  a lo n g  some continuum  of s im i

l a r i t y  w ith  a n o th e r  s i t u a t i o n  w ith  which i t  was learned ."

The problem  o f re c o g n iz in g  n o v e lty  h as  become a r e c e n t  a re a  o f 

concern  among e x p e rim e n ta l p s y c h o lo g is ts .  .. The v a r io u s  endeavors as  

o f y e t  a r e  f a r  from  c o n c lu s iv e  y e t  need to  be m entioned  in  c o n n e c tio n

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



w ith  f e a r  d is c r im in a t io n  i n  a n o v e l c o n te x t .  Thorndike (1899) has 

s t a t e d ,  t h a t  "There d eve lops i n  th e  f i r s t  month a g e n e ra l  f e a r  o f n o v e l 

o b je c ts  i n  m o tio n ,"  Hebb ( I 9U6 ) has p o s tu la te d  t h a t  p e rc e p tu a l  p a t 

t e r n s  d e f in in g  th e  f a m i l i a r  m ust be encoded b e fo re  th e  an im al can id e n 

t i f y  n o v e lty .  T h is  b a s is  th e o ry  has been th e  lo cu s  of much c o n s id e ra 

t i o n  and c o n tro v e rsy . R e isen  (1958 ), w orking w ith  chim panzees, and 

M olt and S t e t t n e r  (1961) ,  u s in g  ducks r a i s e d  anjlmals in  p l a s t i c  hoods 

t h a t  a d m itte d  only  d if f u s e d  ( i . e . ,  u n p a tte rn e d )  l i g h t .  When th e  hoods 

w ere rem oved, th e  s u b je c ts  w ere found to  be u n a fra id  of v i s u a l  p a t 

t e r n s  t h a t  would produce se v e re  f r i g h t  r e a c t io n s  in  no rm ally  r e a re d  

a n im a ls . M elzack and Thompson, i n  agreem ent w ith  Hebb (1966) ,  found 

t h a t  S c o t t i s h  t e r r i e r s  -re a re d  i n  i s o l a t i o n  would r e f l e x i v e ly  w ithdraw  

from  a nox ious s t im u l i  (b u rn in g  c ig a r )  b u t  would make no a tte m p t to  

a v o id  a r e p e t i t i o n  o f th e  s t im u lu s . King ( 1966) ,  how ever, has c h a l

len g ed  H eb b 's  p o s i t io n  by  c i t i n g  numerous s tu d ie s  i n  w hich an im als w ere 

r a i s e d  in  v i s u a l ly  l im ite d  c o n d it io n s ,  (a s  opposed to  v i s u a l ly  d e p r iv e d ) . 

I n  c o n t r a s t  to  th e  la c k  o f f e a r  in  an im als v i s u a l ly  d e p riv e d , th o se  con

f in e d  from  b i r t h  in  v i s u a l ly  monotonous cages w ere found to  be e x c e s 

s iv e ly  a f r a id  of n o v e l s i t u a t i o n s .  King assum ed t h a t  r e a r in g  in  v i s 

u a l ly  l im i te d  env ironm ents was an a p p ro p r ia te  t e s t  o f H ebb 's h y p o th e s is ;  

t h a t  i s ,  t h a t  v i s u a l  l i m i t a t i o n  i s  a m oderate  form o f  v i s u a l  d e p r iv a t io n . 

T h is  a ssum ption , how ever, r e q u i r e s  f u r th e r  e la b o r a t io n .  R earing  an im als 

i n  v i s u a l l y  l im ite d  c o n d it io n s  does no t impede an  encoding  o f th e  f a m il

i a r  env ironm en t. I t  may be seen  th a t  an im a ls  o f many sp e c ie s  do show 

e v id en ce  o f f e a r  when c o n fro n te d  by v i s u a l  n o v e ly . The phenomenon has
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been d em o n stra ted  r e p e a te d ly  i n  s tu d ie s  o f humans, o th e r  mammals, 

and b i r d s ,  (B ronson, 1968).

V is u a l  dep th  and form  p e rc e p tio n  a re  v a r i a b le s  w hich may fu n c t io n  

i n  th e  d is c r im in a t io n  of f e a r f u l  o b je c t s .  The im p o r ta n t c o n s id e ra t io n  

in v o lv e d  i n  v i s u a l  dep th  and form  p e rc e p tio n  i s  w hat cue o r  cues cou ld  

be d e te c te d  by  th e  an im al and cou ld  a ls o  p o s s e s s  th e  p o t e n t i a l  f o r  

e l i c i t i n g  f e a r .  The r e s u l t s  o f v a r io u s  r e c e n t  e x p e rim e n ta l d es ig n s  

o r ie n te d  tow ard  th e  s tu d y  o f dep th  and form p e rc e p tio n  ad vocate  a 

th e o ry  o f an in n a te  a b i l i t y  f o r  th e s e  ty p e s  o f p e rc e p tio n .  N aive ch ick s  

o f c e r t a i n  s p e c ie s  were a b le  to  d e te c t  such d i f f e r i n g  s tim u lu s  q u a l i t i e s  

as  fo rm , s o l i d i t y ,  and lo c a t io n  of o b je c t s .  F an tz  (1957) c i t e d  ev idence  

f o r  th e  e x is te n c e  o f "form  p re fe re n c e  i n  th e  newly h a tc h e d  dom estic  

c h ic k s ."  Round s tim u lu s  o b je c t s  re c e iv e d  c o n s i s t e n t ly  more pecks th a n  

a n g u la r  o b je c t s .  For p re fe re n c e  was shown to  a s ig n i f i c a n t  degree  by 

d a rk -h a tc h e d  c h ick s  d u r in g  th e  f i r s t  te n  m in u tes  of v i s u a l  e x p e rie n c e . 

Hess (1956) s t a t e d  t h a t  th e  c h ic k s  v i s u a l  a p p a ra tu s  f o r  lo c a t in g  ob

j e c t s  i n  space i s  in n a te  and n o t le a rn e d . T h is  c o n c lu s io n  was based  

on th e  f a c t  t h a t  th e  c h ic k s  w earing  d isp la c em e n t p rism s c lu s te r e d  - i t s  

pecks ab o u t th e  sp o t where th e  o b je c t  was se en . They d id  n o t sim ply  

peck  random ly u n t i l  th e y  s t r u c k  th e  t a r g e t .  F in a l ly ,  F an tz  (195?) 

experim en ted  w ith  c h ic k s  which had a minimum of o p p o r tu n ity  f o r  v i s u a l  

le a r n in g  and d isc o v e re d  th e y  cou ld  d isc -rim in a te  betw een o b je c ts  d i f f e r 

in g  i n  s o l i d i t y .  They responded  a d a p tiv e ly  to  th e  s tim u lu s  d i f f e r e n c e  

and ten d e d  to  peck a t  s o l id  o b je c ts  w hich w ere more l i k e l y  to  be e d ib le .  

One rem ain in g  v a r i a b le  w hich m e r i ts  due c o n s id e ra t io n  i s  th e  age a t  

w hich th e  avo idance  re sp o n se  f i r s t  a p p e a rs . C e r ta in  v a r i a b le s  do a f f e c t

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



th e  a g e , a p p e a ra n c e , th e  form  and th e  i n t e n s i t y  of v i s u a l l y  provoked 

f e a r s .  Bronson (1968) h as  s t a t e d  t h a t  i n  mammals, a tta c h m e n ts  to  th e  

m other an im al n o rm a lly  p reced ed  th e  f e a r  of v i s u a l  n o v e lty , w ith  f e a r  

b e in g  a t te n u a te d  by th e  m other an im a l. S im ila r  p a t t e r n s  w ere found in  

p r e c o c ia l  b i r d s  ( b i r d s  whose young a re  a b le  to  run  ab o u t a s  soon as 

th e y  a re  h a tc h e d ) .

W hile i t  i s  g e n e ra l ly  a g re e d  t h a t  th e  f e a r  o f n o v e lty  does n o t 

a p p e a r  u n t i l  some tim e a f t e r  b i r t h  (o r  h a tc h in g ) ,  th e  mechanism e f 

f e c t in g  t h i s  d eve lopm en ta l d e la y  rem ains a s u b je c t  o f c o n tro v e rs y .

Some a u th o rs  ( e . g . ,  H ess , 1959; K ing, 1966) have m a in ta in e d  t h a t  

m a tu r a t io n a l  p ro c e s s e s  u n d e r l ie  th e  developm ent of th e  c a p a c i ty  f o r  

f e a r  and d e la y  i t s  appearance  u n t i l  p r im a ry  a tta c h m e n ts  have had an 

o p p o r tu n ity  to  d ev e lo p . An a l t e r n a t e  e x p la n a tio n  i s  found  i n  H eb b 's  

h y p o th e s is  t h a t  encoding of th e  f a m i l i a r  m ust p re c e d e , and hence w i l l  

d e la y , th e  developm ent of th e  f e a r  o f n o v e lty . S c h n e ir la  (1 9 6 5 ), has 

q u e s tio n e d  th e  u s e fu ln e s s  o f th e  concep t o f m a tu ra t io n , c la im in g  t h a t  

e x p e rie n c e  m ust alw ays be a s i g n i f i c a n t  f a c t o r  i n  any developm en ta l 

p r o c e s s .  Lorenz (1 9 6 5 ), how ever, has  m a in ta in e d  t h a t  i t  i s  p o s s ib le  to  

i d e n t i f y  g e n e t i c a l l y  programmed developm ents th a t  p ro ce e d  r e l a t i v e l y  

in d e p e n d e n tly  o f e x p e r ie n c e . The i s s u e  i s  d i f f i c u l t  and cannot be 

r e s o lv e d  h e r e ,  y e t  th e  im portance  of th e  c o n tro v e rs y  r e q u ir e d  a t  l e a s t  

m en tion  o f th e  v a r io u s  sc h o o ls  of th o u g h t.

P re lim in a ry  re s e a rc h  by  th e  p r e s e n t  i n v e s t ig a t o r ,  in d ic a te d  t h a t  

c e r t a in  c o n f ig u r a t io n s  o f s t a t io n a r y  s i lh o u e t t e d  s t im u l i  co u ld  y ie ld  

av o idance  re s p o n s e s .  The o r ig in a l  s t im u l i  in c lu d e d  such o b je c ts  a s  a 

"hawk" shape and a "p in e a p p le "  shape. These w ere e x p lo re d  to  t e s t  

w hether e n t i r e  c o n f ig u ra t io n s  o r in d iv id u a l  s t im u l i  c h a r a c t e r i s t i c s
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m ight be p e rc e iv e d  a s  f e a r  p rovok ing . S ince  th e  i n i t i a l  s tu d y  p ro v id e d  

c e r t a in  f r u i t f u l  avenues to  be re s e a rc h e d , th e  p r e s e n t  s tu d y  was con

d u c te d . The pu rpose  o f th e  p re s e n t  s tu d y  was to  e x p lo re  th e  p o s s i b i l i t y  

t h a t  c e r t a in  s ta t io n a r y  s i lh o u e t te d  o b je c ts  cou ld  be e f f e c t iv e  i n  e l i c 

i t i n g  v a r io u s  in n a te  av o idance  re sp o n se s . The te c h n iq u e  was to  p r e s e n t  

v a r io u s  p a i r s  o f s i l h o u e t t  ed s t im u li  to  Japanese  Q u a il .  Any b e h a v io r  

resem b lin g  av o id an ce  re s p o n s e s  was examined c lo s e ly .  I f  " f a l l s "  were 

o b ta in e d  w ith  an e n t i r e  c o n f ig u ra t io n , th e  in d iv id u a l  e lem ents of th e  

c o n f ig u ra t io n  w ere f u r t h e r  examined.
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METHODS

S u b je c ts

The s u b je c t s ,  15>00 in c u b a to r  h a tc h e d  Jap an ese  Q u a il (C o tu rn ix  

c o tu rn ix  Ja p o n ic a )  o f b o th  se x e s , were ap p ro x im ate ly  20 ho u rs  o ld

th e n  th e y  w ere u t i l i z e d  in  th e  experim en t. Twenty s e ts  o f b i r d s

(a s e t  c o n ta in e d  from  2lj-6 0  b ird s )  w ere h a tc h e d  w ith  th e  in c u b a to r

l i g h t  on, and s ix  s e t s  w ere h a tch ed  w ith o u t th e  l i g h t .  A l l  q u a i l

w ere p la c e d  in  h o ld in g  c a r to n s  (10 to  20 c h ick s  p e r  c a rto n )  w i th in

fo u r  h o u rs  o f  h a tc h in g  and th e  c a r to n s  were s to r e d  in  th e  in c u b a to r

u n t i l  th e  b i r d s  were used  a s  s u b je c t s .

A ppara tus

The main a p p a ra tu s  was a la rg e  wooden box w ith  a jum ping p l a t 

form i n s t a l l e d  in  th e  c e n te r .  The box i s  p ic tu r e d  in  two p e rs p e c 

t i v e s  in  F ig u re s  1 and 2 . The box was c o n s tru c te d  o f plywood w ith  

th e  d im ensions 2kj" lo n g , 2 3 wi de,  and 23^" in  h e ig h t .  The h e ig h t  

o f th e  jumping p la tfo rm  was in v e s t ig a te d  a t  v a r io u s  l e v e l s  and e v e n t

u a l ly  s e t  a t  19" . P re v io u s  re s e a rc h  (F a tz in g e r , 19&7) d isc o v e re d  t h i s  

p a r t i c u l a r  h e ig h t  to  be advan tageous when em ploying q u a i l  in  a s im i la r  

e x p e rim e n ta l d e s ig n  in v o lv in g  p a t t e r n  d is c r im in a t io n .  The a c tu a l  

jum ping p la tfo rm  was s ix  in c h e s  square  and was covered  w ith  c o rru g a te d  

p a p e r  to  a id  th e  fo o t in g  o f th e  c h ic k s . For th e  pu rpose  of o b se rv in g  

th e  c h ic k s  on th e  p la t fo rm , a panoram ic , m onocular v iew ing  d e v ic e  was 

b u i l t  in to  th e  f r o n t  w a l l  o f  th e  box. The f lo o r  o f th e  box was p a r t i 

t io n e d  in  h a l f  by means o f a c le a r  p l a s t i c  d iv id e r  1§" i n  h e ig h t .

9
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P ig . 1 . Jumping box w ith  overhead , i l l u s t r a t i n g  th e  t e n t  e f f e c t  
p ro v id e d  f o r  th e  s i l h o u e t t e d  c o n f ig u r a t io n s .
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3Jlg. 2. I n t e r n a l  s t r u c tu r e  o f  th e  jum ping box •with 19” jum ping 
p e d e s t a l .
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The fu n c t io n  o f th e  p a r t i t i o n  was to  in d ic a te  w h ether th e  b i r d s  were 

jumping to  th e  r i g h t  o r to  th e  l e f t .  The cover o f th e  box was sep

a ra te d  in to  two e q u a l s e c t io n s  w hich w ere f i t t e d  w ith  two rows of 

m e ta l g rooves 9 3/h" a p a r t  and 22 l / k "  i n  le n g th .  The p u rp o se  of 

th e  g rooves was to  a llow  f o r  the-^nounting of s i lh o u e t te d  o b je c ts .

The two s e c t io n s  w ere c o n s tru c te d  a t  a 30° an g le  to  th e  s u rfa c e  of 

th e  c o v e r . T h is  method p ro v id e d  a t e n t  e f f e c t ,  so t h a t  w hen .the  l i d  

was c lo s e d  th e  s t im u l i  were o n ly  ii l /2 "  from th e  edge o f th e  p la tfo rm . 

T his a rrangem en t p e rm itte d  th e  s i l h o u e t t e s  to  dom inate th e  v i s u a l  

f i e l d  o f th e  c h ic k s . I l lu m in a t io n  of th e  box was p ro v id e d  f o r  by f o u r ,

7 1 /2  w a t t  l i g h t  b u lb s .  The b u lb s  were lo c a te d  one p e r  s id e  and were 

c e n te re d  5 l / 2 ” from  th e  top  of each s id e .  The o th e r  boxes were lo c a te d  

b en ea th  th e  jumping a p p a ra tu s . One o f th e  boxes c o n ta in e d  th e  ch icks 

which w ere w a i t in g  to  be u sed . T his covered  box.w as 16" in  d iam eter 

and was h e a te d  by a 60 w a tt  h e a t in g  pad . The o th e r  h e a te d  box made of 

cardboard  was 16" i n  le n g th ,  12" in  w id th , and 9" in  h e ig h t .  This box 

housed th e  b i r d s  which had a lr e a d y  been  u t i l i z e d  in  th e  experim en t.

The two a u x i l i a r y  boxes were c e n te re d  two f e e t  b en ea th  th e  jumping box 

so t h a t  any  peep ing  o f th e  b i r d s  would n o t c o n tr ib u te  to  a p o s s ib le  

p o s i t io n  e f f e c t .  A 100 w a tt  re d  c e i l in g  l i g h t  p ro v id e d  th e  only  l i g h t  

w hich was used  d u rin g  the  ex p e rim en t. Any p o s s ib le  shadow e r r o r  r e s u l t 

in g  from e x tra n e o u s  en v iro n m en ta l i l lu m in a t io n  was th u s  c o n tr o l le d .  A 

stopw atch  was used to  re c o rd  th e  le n g th  o f tim e t h a t  a c h ic k  was on 

th e  jum ping s ta n d .
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P rocedure

' The c h ic k s  began  h a tc h in g  ap p ro x im ate ly  380 h o u rs  a f t e r  i n i t i a l  

in c u b a tio n . Throughout th e  f i r s t  18 s e t s  of b i r d s ,  a l i g h t  rem ained  

on in s id e  th e  h a tc h in g  in c u b a to r .  F o llow ing  th e se  18 s e t s ,  and f o r  

th e  n e x t ij s e t s  o f  b i r d s ,  th e  in c u b a to r  l i g h t  was tu rn e d  o f f .  Sub

seq u en t to  th e s e  s e t s  th e  l i g h t  was once a g a in  tu rn e d  on f o r  two

t r i a l s .  F o r th e  f i n a l  two s e t s  o f b i r d s  th e  l i g h t  was tu rn e d  O ff.

T h is p re c a u tio n  o f  h a tc h in g  p a r t  o f th e  b i rd s  w ith  th e  l i g h t  and 

p a r t  w ith o u t th e  l i g h t  was used  as a c o n tr o l  f o r  any p o s s ib le  d i f 

f e re n c e s  betw een  l i g h t  and d a rk  h a tc h e d  b i r d s .

The eggs w ere observed  e v e ry  fo u r  h o u rs  a s  th e  tim e  of h a tc h in g  

approached . T h is  m easure p ro v id e d  a re a so n a b le  m ethod fo r  d e te rm in in g  

th e  age o f th e  c h ic k s . A f l a s h l i g h t  p o in te d  in  an o b tu se  d i r e c t i o n ,  

p ro v id ed  th e  o n ly  sou rce  of l i g h t  in  check ing  th e  new ly h a tc h e d  c h ic k s  

when dark  h a tc h e d  c h ick s  w ere b e in g  s u p p lie d . Each newly h a tc h e d  

ch ick  was coun ted  and p la c e d  in-, a ch ick en  egg c a r to n  co rre sp o n d in g  to  

th e  hour a t  w hich i t  h a tc h e d . No more th a n  2k b i r d s  were p la c e d  in  a 

s in g le  c a r to n . I f  th e  number o f b i r d s  which had h a tc h e d  in  th e  Ii h ou r 

i n t e r v a l  was more th a n  2k,  e x tra  c a r to n s  were u sed . The c h ick s  r e 

m ained in  th e  c a r to n s  in  th e  in c u b a to r  u n t i l  th e y  w ere  20 h o u rs  o ld  

(as  d e f in e d  by  box ing  tim e) and w ere th e n  ta k e n  in  th e  c lo se d  egg c a r 

to n  to  th e  a d ja c e n t  e x p e rim e n ta l room. The c h ick s  w ere p la c e d  i n  a 

ro u n d , h e a te d  box and were a llo w ed  a te n  m in u te , " q u ie t in g  down" 

p e r io d . The E now p la c e d  h i s  r i g h t  hand  in to  th e  box and in  a random 

fa s h io n  g ra sp e d  a c h ic k . The manner of s e le c t in g  and h o ld in g  th e  

ch ick  d i f f e r e d  somewhat each t r i a l ;  how ever, th e  c h ic k  alw ays rem ained
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c o m p le te ly  in s id e  th e  g rasp  o f  th e  E. The c h ic k  was th e n  p la c e d  on 

th e  jum ping p la tfo rm  and th e  cover to  th e  box was c lo se d  by th e  E 's  

l e f t  hand . T hus, c lo s in g  th e  l i d  and r e le a s in g  th e  c h ic k  w ere s i 

m ultaneous o p e ra t io n s .  T his p re c a u tio n a ry  m easure was ta k e n  to  

m inim ize th e  l ik e l ih o o d  of a movement o r "loom ing" v a r i a b le  (a v i s 

u a l  p a t t e r n  c h a ra c te r iz e d  by a r a p id ly  expanding co n to u r)  th e  c h ic k  

m igh t d e te c t .  I f  th e  c h ic k  jumped o f f  th e  p la tfo rm  b e fo re  th e  E was 

a b le  to  obse rve  i t  th ro u g h  th e  v iew ing  d e v ic e , th e  c h ic k  was d i s r e 

garded  and a n o th e r  was s e le c te d .  Time on th e  stopw atch  was now 

i n i t i a t e d .  A c h ic k  was d i s q u a l i f i e d  i f  i t  rem ained on th e  p la tfo rm  

in  ex cess  of th r e e  m inu tes ( a r b i t r a r i l y  chosen  because  th e  p rep o n d e r

ance o f c h ick s  jumped w ith in  one m in u te ) . I f  a b i r d  d id  lea v e  th e  

p la tfo rm , th e  tim e  la te n c y  was re c o rd e d  and th e  cover was im m ed ia te ly  

r a i s e d .  The d i r e c t i o n  o f th e  re sp o n se  was ta b u la te d  and th e  c h ic k  was 

p la c e d  in to  a second  h e a te d  box . The e n t i r e  p ro ced u re  was th e n  r e p 

l i c a t e d  f o r  each in d iv id u a l  c h ic k ; no c h ic k  b e in g  used  more th a n  once. 

B ecause th e r e  was no p r io r  ev id en ce  t h a t  a " f a l l "  r e p re s e n te d  a form 

of avo idance  re s p o n s e , a d e f i n i t i o n  f o r  d e te rm in in g  a " f a l l "  was n e c es

s i t a t e d .  The b a s ic  n e g a tiv e  resp o n se  i n  c h ick s  o f g a ll in a c e o u s  b i r d s  

and w a te rfo w l a c co rd in g  to  H irsc h  (1962) i s  to  w ithdraw  or to  c rouch . 

More r e c e n t  r e s e a rc h  by F a tz in g e r  (1969) d id  n o t y i e ld  any s ig n i f i c a n t  

numbers o f " f a l l s "  when q u a i l  w ere t e s t e d  in  a p a t t e r n  d is c r im in a t io n  

t a s k .  A lthough  th e  E 's  p e rc e p tu a l  i n t e r p r e t a t i o n  was o f  course  th e  

i n e v i ta b l e  d e te rm in a n t, an a tte m p t was made to  e s t a b l i s h  an o b je c 

t i v e  c r i t e r i o n  m easure f o r  th e  e v a lu a tio n  o f a " f a l l " ,  A " f a l l "  was 

re c o rd e d  any tim e  a b i r d  t r ip p e d  o r a p p a re n tly  m isjudged  th e  p ro x im ity
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of th e  p la tfo rm  edge , le a v in g  th e  p la tfo rm  by means o th e r  th a n  jum ping. 

T h e re fo re , a " f a l l "  was re c o rd e d  i f  th e  c h ic k  d id  n o t have c o n tr o l  o f 

i t s e l f ,  showing d e f i n i t e  la c k  o f c o o rd in a tio n .

T h e .s i lh o u e t te s  w ere s y s te m a t ic a l ly  re v e rs e d  r i g h t  to  l e f t  so t h a t  

when two s t im u l i  p r e s e n ta t io n s  w ere used  a s tim u lu s  appeared  as many 

tim es  on th e  r i g h t  a s  i t  d id  on th e  l e f t .  T h is  p re c a u tio n  was used in  

a l l  t e s t s  and c o u n te rb a la n c e d  f o r  any p o s i t i o n a l  e f f e c t .

The s t im u l i  - u t i l i z e d  i n  th e  d i s c r im in a t io n  ta s k  were p a i r s  of s t a 

t io n a r y ,  s i lh o u e t t e d  o b je c t s .  These v a r io u s  s i lh o u e t t e s  a re  p re s e n te d  

in  F ig u re s  3 , It, and 5 . A t th e  in c e p t io n  o f th e  experim ent th e  i n t e n t  

was to  r e p l i c a t e  th e  b a s ic  T in b erg en  e x p e rim e n ta l model w ith  .c e r ta in  

m o d if ic a t io n s .  The f i r s t  s i lh o u e t t e d  s t im u l i  in c lu d e d  two "hawk" and 

one "p in e a p p le "  c o n f ig u r a t io n s .  Two p e r s p e c t iv e s  of th e  "hawk", a 

" f ly in g  hawk" and a " s i t t i n g  hawk," w ere t e s t e d  a g a in s t  a s to n e  (a 

sim ple  c i r c l e ,  3" i n  d iam e te r)  and a t o t a l l y  b la c k  p a n e l. The " p in e 

a p p le"  (an o b je c t  re sem b lin g  a p in e a p p le  to p  w ith  cu rved , i r r e g u l a r  

s p in e s )  was l ik e w is e  e x p lo re d  a g a in s t  th e  s to n e  and b la c k  p a n e l .  Sub

seq u en t to  th e s e  t r i a l s ,  th e  "hawk" and "p in e a p p le "  c o n f ig u ra t io n s  w ere 

re p la c e d  by  a new, m u lt ia n g u la r  o b je c t  ( th e  o b je c t  was c o n c e p tu a liz e d  

as  a v e ry  s ty l i z e d  haw k). T h is  o b je c t  was examined a g a in s t  a b la c k  

p a n e l  as w e ll  a s  in  o p p o s it io n  to  i t s e l f :  1) in  e i t h e r  an in v e r te d  

v e rsu s  u p r ig h t  f a s io n ,  2) where b o th  f ig u r e s  were i d e n t i c a l  ex cep t 

t h a t  one was r e v e r s e d  l e f t  to  : r ig h t ,  and 3) in  i d e n t i c a l  form s a g a in s t  

each  o th e r .

Follow ing  th e s e  t r i a l s ,  th e  m u lt ia n g u la r  o b je c t  was d iv id e d  in to

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



16

C

SLg. 3 . S ta t io n a r y  s i l h o u e t t e d  c o n f ig u ra t io n s  u sed  
t o  e l i c i t  avoidance re sp o n se s  i n  Japanese  Q uails A) S i t 
t in g  Hawk (8" by  l l ' n ) j  B) F ly in g  Hawk (9 l / h "  by  11 1/2"),  
C) P in eap p le  (6" by 8")»
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P ig . iu  S ta t io n a r y  s i l h o u e t t e d  c o n f ig u ra t io n s  u sed  
to  e l i c i t  avo idance  re sp o n se s  i n  Japanese  Q u a il: A) Stone
(2 l / h u, 3") h 1 /2 "  i n  d ia m e te r ) ,  3) B lack p a n e l (10” 
by 2 2 " ) , C) M u ltia n g u la r  o b je c t  (8 3/U" by 11 1 / 2 " ) .
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G

E lg . 5,  S ta t io n a r y  s i lh o u e t t e d  c o n f ig u ra t io n s  u sed  
t o  e l i c i t  av o idance  re sp o n se s  i n  Japanese  Q ua il: A) "S ly -
in g  ¥« (7 3A "  b y  8 l /U " ) ,  3) "SlyLng V» (6 3 /it"  by 1 0 " ) , 
C) S p iked  c i r c l e  (2  1 /2 "  s p ik e s  o r  1 3/h" s p ik e s ) .
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i t s  two i n t e g r a l  p a r t s ;  a " f ly in g  W" shape and a " f ly in g  V "shape. The 

" f ly in g  W" was in v e s t ig a te d  i n  a l l  fo u r  p o s s ib le  r o ta t io n s  a g a in s t  a 

b la c k  p a n e l  and in  o p p o s it io n  to  i t s e l f ,  w ith  one " f ly in g  W" p o in t 

in g  away and to  th e  r i g h t  o f th e  c h ic k , th e  o th e r  p o in t in g  away and 

to  th e  l e f t .  The o th e r  e lem ent o f th e  m u lt ia n g u la r  o b je c t ,  a " f ly in g  

V," was t e s t e d  w ith  s e p a ra te  s e t s  in  bo th  an u p r ig h t  and in v e r te d  

p o s i t io n  a g a in s t  a b la c k  p a n e l .

The n e x t s e r i e s  in c lu d e d  a sequence o f sp ik ed  c i r c l e s ,  U 1 /2" in  

d ia m e te r . Each c i r c l e  was equ ipped  w ith  16 s p ik e s . The f i r s t  and 

m ost ex trem e c i r c l e  had  2 1 /2" s p ik e s  w ith  th e  sp ik e s  on th e  th re e  

succeed in g  c i r c l e s  d e c re a s in g  i n  le n g th  u n t i l  th e y  approached  a smooth 

c i r c l e .  The d ia m e te rs  o f th e  sp ik e d  c i r c l e s ,  ( U 1/2" m easured to  th e  

o u ts id e  p e r ip h e ry  o f  th e  s p ik e s )  w ere e q u iv a le n t  to  th e  d iam e te r o f a 

new s to n e , (ii 1 /2" i n  d iam e te r)  and rem ained  c o n s ta n t as th e  sp iked  

g ra d u a l ly  d im in ish ed  in  le n g th .  Because th e  o u ts id e  d ia m e te rs  of th e  

sp iked  c i r c l e s  and th e  new s to n e  c o in c id e d  e x a c t ly ,  and a rea  d i f f e r 

ences in  th e  s i l h o u e t t e s  w ere m inim ized.

The sp ik e d  c i r c l e s  w ere p a ir e d  w ith  e i t h e r  a s to n e  o r a n o th e r  

sp ik ed  c i r c l e .  When th e  o r ig i n a l  2 1 /2" sp ik e d  c i r c l e  was c u t o u t ,  

th e  r a z o r  l e f t  a s e r r a te d  edge. The E ra n  th e  " fu zzy  edged" c i r c l e  

a g a in s t  th e  I4 1/ 2" s to n e  b u t  th e  " fu zzy  edge" was c o n s id e red  to  r e p 

r e s e n t  a p o s s ib le  cue f o r  food  so t h a t  a second , "c le a n "  2 1 /2 "  sp ik e d  

c i r c l e  was re q u ir e d  f o r  c o n t r o l .  For even t i g h t e r  c o n tr o l  th e  " fu z z y  

edged" 2 1/ 2 " sp ik ed  c i r c l e  was t e s t e d  a g a in s t  a 1 3/I4" sp ik ed  c i r c l e ,  

th e  n e x t in  th e  s e r i e s .  F o llow ing  th e s e  s e t s ,  th e  "c lean "  2 1 /2 "  sp ik ed  

c i r c l e  was ru n  in  o p p o s it io n  to  th e  o r ig in a l  p in e a p p le  f ig u r e  to  p r e -
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d i e t  w hether a p o s s ib le  sym m etrica l o r a n g u la r  cue was th e  o p e ra tin g  

p h y s ic a l  p ro p e r ty  f o r  e f f e c t i v e  f e a r  re s p o n s e s .

The l a s t  s e c t io n  o f th e  experim en t in v e s t ig a te d  th e  p o s s ib le  

d i f f e r e n c e s  in  jum ping b e h a v io r  betw een d a rk  and l i g h t  r e a re d  c h ic k s . 

Pour s e t s  o f ch ick s  w ere ru n , two r e p r e s e n t in g  l i g h t  h a tc h e d  ch ic k s  

and two r e p r e s e n t in g  d a rk  h a tc h e d  c h ic k s . The s t im u l i  o b je c ts  chosen 

f o r  d is c r im in a t io n  w ere th e  p in e a p p le  and m u lt ia n g u la r  o b je c t s .  The 

s e le c t io n  of th e s e  two p a r t i c u l a r  c o n f ig u ra t io n s  was b ased  on th e  

number of " f a l l s "  th e se  two s t im u l i  o r ig i n a l l y  p rovoked .
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RESULTS

The Chi Square a n a ly s i s  was used in  th e  e v a lu a tio n  of th e  d a ta ,  

s in c e  over 20 com parisons w ere to  be made in  e v a lu a tin g  th e  r e s u l t s .

The s ta n d a rd  .01  l e v e l  o f s ig n i f ic a n c e  was a c c e p te d  as  a re a so n a b le  

s u b s t i t u t e  f o r  th e  .05 l e v e l .  The d eg rees  o f freedom  w ere alw ays one 

w ith  th e  Chi Square v a lu e  6 .6 3  re q u ire d  f o r  s ig n i f ic a n c e .

The r e s u l t s  i n d ic a te  t h a t  when th e  o r ig i n a l  "hawk" p e r s p e c t iv e s  

w ere t e s t e d  a g a in s t  a s to n e  and b la c k  p a n e l ,  th e  " f ly in g  hawk" s i l h o u e t t e  

e l i c i t e d  many more i n t e r e s t i n g  f in d in g s  th a n  th e  " s i t t i n g  hawk." A Chi 

Square v a lu e  of lu 5 6  computed f o r  th e  " f ly in g  hawk" o b je c t  v e rsu s  th e  

s to n e ,  a lth o u g h  n o t s i g n i f i c a n t ,  exceeded th e  C hi Square v a lu e  o f .36 

o b ta in e d  when th e  " s i t t i n g  hawk" o b je c t  was t e s t e d  a g a in s t  th e  s to n e .

No s ig n i f i c a n t  d i f f e r e n c e s  in  jumping te n d e n c ie s  w ere e x h ib i te d  when th e  

"p in e a p p le "  was compared w ith  a s to n e  and b la c k  p a n e l .  However, a la rg e  

p ro p o r t io n  of " f a l l s "  (23%) was d i s t r i b u t e d  th ro u g h o u t t h i s  s e r i e s .

The r e s u l t s  o f th e  m u lt ia n g u la r  s e r i e s  d is c lo s e d  t h a t  on ly  when th e  

two m u lt ia n g u la r  f ig u r e s  w ere t e s t e d  a g a in s t -e a c h  o th e r  ( id e n t i c a l  ex

c e p tin g  one was re v e r s e d  l e f t  to  r i g h t )  was th e r e  a r e l a t i v e l y  h ig h  

Chi Square o b ta in e d  (5 .U 0; n o t s i g n i f i c a n t ) .  Many o th e r  p o s s ib le  p o s i 

t io n s  (u s in g  p a i r s  of th e  m u lt ia n g u la r  o b je c t )  w ere examined b u t none 

o f th e  d i f f e r e n c e s  were s i g n i f i c a n t .  A t te n t io n  sh o u ld  be c a l le d  to  

th e  13 " f a l l s "  o b ta in e d  when th e  m u lt ia n g u la r  o b je c t  was t e s t e d  a g a in s t  

a b la c k  p a n e l.

Subsequen t to  t e s t i n g  th e  m u lt ia n g u la r  o b je c t  th e  f ig u r e  was 

b roken  down in to  two s m a lle r  p a r t s .  A " f ly in g  W" (one component) was

21
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in v e s t ig a te d  in  a l l  fo u r  ro ta t io n s  a g a in s t a b lack  p a n e l. Three of 

th e se  d ir e c t io n s  y ie ld ed  no response d if fe re n c e s .  However, when the  

" f ly in g  W" was viewed p o in tin g  away and to  the  r ig h t  of th e  ch ick , 

jumping b ehav io r was in  th e  r a t i o  of approxim ately  2:1 toward th e  

" f ly in g  W" (Chi Square was 6 . 76, s ig n if ic a n t  a t  the  .01 l e v e l ) .  The 

" f ly in g  W" was a lso  examined in  o p p o sitio n  to  i t s e l f .  When one " f ly in g  

W" p o in ted  away and to  th e  r ig h t  of th e  ch icks and one p o in ted  away 

and to  th e  l e f t ,  th e  co n fig u ra tio n  y ie ld ed  a Chi Square of .26 (no t 

s ig n i f i c a n t ) .  The o th e r p a r t  of th e  o r ig in a l  m ultangu lar o b je c t,  a 

" f ly in g  V," was in v e s t ig a te d  in  two d ire c tio n s  a g a in s t a b lack  p an e l.

In  one t e s t  th e  "V" p o in ted  away and to  th e  r ig h t  of th e  ch ick , w hile  

in  th e  o th e r th e  "V" p o in ted  away and to  th e  l e f t .  The ob ta ined  Chi 

Squares were 2.1*0 and 1.06 r e s p e c t iv e ly ;  n e i th e r  s ig n i f ic a n t .

The nex t s e r ie s  inc luded  a sequence of spiked c i r c l e s .  T abu la tion  

of th e  r e s u l t s  rev e a le d  an approxim ate 2 :1  response r a t i o  (Chi Square 

was 6 .1 2 , ex trem ely  close  to  th e  c r i t i c a l  value req u ire d  fo r  s i g n i f i 

cance) when th e  i n i t i a l  2 1/2" "fuzzy edged" spiked c i r c le  was run  

a g a in s t a s to n e . This r e s u l t ,  although no t s ig n i f ic a n t ,  was i n t e r e s t 

ing and le d  to  a second t e s t  u t i l i z in g  a new, "c le a n ,"  2 l /2 "  spiked 

c i r c le  which produced a response r a t i o  of approxim ately  1 :1 . The "fuzzy 

edged" 2 1 /2" sp iked  c i r c le  was a lso  examined a g a in s t a 1 3/it" spiked 

c i r c le  b u t th e  ob ta ined  Chi Square of .26 was no t s ig n i f i c a n t .  A com

p a r iso n  of th e  1 3/1*" spiked c i r c le  w ith  th e  stone y ie ld ed  a 1 :1  jump 

r a t i o .  To c o n tro l f o r  a p o s s ib le  s iz e  v a r ia b le ,  th e  1* 1/2" stone was 

run a g a in s t a new 2 l / k "  stone c i r c l e .  This s i lh o u e t te  p a ir in g  re s u l te d  

in  an approxim ate 1 :1  jumping r a t i o .  F in a l ly  when th e  o r ig in a l  "p in e-
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a p p le "  was in v e s t ig a te d  a g a in s t  th e  "c le a n "  s p ik e , th e  o b ta in e d  Chi 

Square  was o n ly  .2 8 .

To e x p lo re  th e  p o s s i b i l i t y  t h a t  any d i f f e r e n c e s  in  th e  m agnitude 

and d i r e c t i o n  o f re sp o n se s  cou ld  be a t t r i b u t e d  to  p o s t - n a t a l  e x p e r

ie n c e  w ith  an  in c u b a to r  l i g h t ,  l i g h t -  and d a rk - re a re d  c h ick s  w ere 

com pared. L ig h t h a tc h e d  c h ic k s  were p la c e d  in  an experim en t in v o lv -  

in g  th e  "p in e a p p le "  and th e  b la c k  p a n e l.  The c h ic k s  jumped 3̂ 4 tim es 

to  th e  "p in e a p p le "  and 22 tim es  to  th e  b la c k  p a n e l.  The computed Chi 

Square  was 2 .9 0  f o r  t h i s  t r i a l  (n o t s i g n i f i c a n t ) .  Jumps were a ls o  

re c o rd e d  when th e  l i g h t - r e a r e d  c h ick s  w ere fo rc e d  to  d is c r im in a te  

betw een th e  " m u ltia n g u la r"  o b je c t  and th e  b la c k  p a n e l. T his p a i r in g  

y ie ld e d  39 jumps tow ard th e  m u lt ia n g u la r  o b je c t  and 21 jumps tow ard 

th e  b la c k  p a n e l .  The Chi Square in  t h i s  in s ta n c e  was 5 .^ 0 , app roach ing  

s ig n i f ic a n c e .  U sing l i g h t - r e a r e d  c h ic k s , a com parison of jumps tow ard 

a p a t t e r n ,  r e g a r d le s s  of w hich p a t t e r n  ( in  t h i s  case  e i t h e r  th e  " p in e 

a p p le"  o r m u lt ia n g u la r  o b je c t)  a s  w e ll  a s  tow ard th e  b la c k  p a n e l p ro 

duced a Chi Square of 7 .76  f o r  th e  combined t r i a l s .  This C hi Square 

was s ig n i f i c a n t  a t  th e  .01  l e v e l .  The c o n tr o l  f o r  th e  n ex t t e s t  was 

a r e p l i c a t i o n  of th e  above p ro ce d u re  w ith  th e  e x c e p tio n  t h a t  th e  c h ic k s  

w ere d a rk  h a tc h e d . T h is  tim e  th e  c h ic k s  jumped in  a r a t i o  of 31 to  2I4 

i n  fa v o r  of th e  "p in e a p p le "  b u t o n ly  29 to  28 tim es  in  fa v o r  of th e  

m u lt ia n g u la r  o b je c t .  The t o t a l  C hi Square ( f o r  d a rk - re a re d  c h ic k s )  

f o r  jumps tow ard  th e  b la c k  p a n e l  v e rs u s  p a t te r n e d  jumps was c o n s id e r 

a b ly  low er ( .5 8 )  th a n  th e  Chi Square  o f 7 .76  f o r  l i g h t  h a tc h e d  c h ic k s . 

Chi Square was a ls o  computed f o r  d i f f e r e n c e  in  jumps t h a t  l i g h t  h a tch ed
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c h ic k s  made when th e  o r ig in a l  hawk o b je c t  were te s t e d  a g a in s t  a 

s to n e  o r b la c k  p a n e l.  Ghi Square i n  t h i s  case  was o n ly  .2 0 . D ata 

from  l i g h t  and d a rk  h a tc h e d  c h ic k s  w ere s e p a ra te d  and compared f o r  

d i f f e r e n c e s  i n  jum ping te n d e n c ie s  when a l l  p a t te rn e d  o b je c ts  (e x 

c e p tin g  th e  two o r ig in a l  hawk p e r s p e c t iv e s )  w ere t e s t e d  a g a in s t  e i t h e r  

th e  b la c k  p a n e l o r th e  s to n e . The C hi Square was on ly  .12 f o r  dark  

h a tc h e d  c h ic k s ,  b u t  13.78  f o r  th e  l i g h t  h a tch ed  c h ic k s , s i g n i f i c a n t  

a t  th e  .01  l e v e l .

F in a l ly ,  Chi Square was computed f o r  t o t a l  r i g h t  v e rs u s  l e f t  jumps 

to  d e te im in e  w hether a p o s s ib le  p o s i t i o n  e f f e c t  was o p e ra t in g . Chi 

Square was n o t s ig n i f i c a n t  (1 .3 2 ) .
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Jump F a l l T o ta l Chi Square T o ta l F a l l Jump

lit 1 15 it. 56 31 it 27

F ly in g  Hawk L ig h t R eared Stone

Jump F a l l T o ta l Chi S quare T o ta l F a l l Jump

17 3 20 .36 2k 7 17

S i t t i n g  Hawk L ig h t R eared Stone

Jump F a l l T o ta l Chi S quare T o ta l F a l l Jump

it 3 5 i[8 2.78 33 8 25

i
F ly in g  Hawk L ig h t  R eared  B lack P ane l

Table 1 . Chi Square  f o r  t o t a l  re sp o n se s  (jum ps p lu s  
" f a l l s " )  o f Jap en ese  T3uail to  p a i r s  o f s t a t io n a r y  s i l 
h o u e tte d  s t im u l i .

1
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2.6

Jump F a l l T o ta l Chi S 'U are T o ta l F a l l Jump

12 3 15 .28 -1 0l o 6 12

P ineapp le L ig h t R eared Stone

Jump F a l l T o ta l C'ni Sauare T o ta l F a l l Jump

13 . 2 15 1 .50 9 1 8

P in e ap o le L ig h t R eared FIy in g  Hard:

Jump F a l l T o ta l Chi Square T o ta l F a l l Junp

35 15 50 .71- 59 10 h9

P in eap p le L ig h t R eared B1acl: P ane l

Jump F a l l T o ta l Chi Square T o ta l F a l l Jump

5U
/•0 60 .90 50 7 U3

M u lti a n g u la r  O bject L igh t R eared B lack  P ane l

T ab le 1 con tinued ..
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Jump F a l l T o ta l C hi Square T o ta l F a l l Jump

29 2 31 .06 29 2 27

i-.u lti a n g u la r  I b je c t L ig h t b a re d I d e n t i c a l  H u lt is i ig u la r  
O b ject

Juno F a l l T o ta l Chi Square T o ta l F a ll Jnnp

3h ’1 39 h.llO 21 3 16

I-Julti a n g u la r  O b jec t L ig h t -feared H u l t ia n g u la r  O b jec t, 
re v e rs e d  l e f t  to  r i g h t

Juup F a l l

1i
 ̂

1 
-P 

1 
oE-i Chi Square T o ta l F a l l Jump

1 33 2.20 Ov 1 21

L lu ltia n g u la r  O b jec t L ig h t Reared In v e rse
O b jec t

d ~ u l t i a n g u l a r

Jurro F a l l T o ta l Chi Square T o ta l P a l l -Imp

30 33 6 .7 6 * 15 1 Hi

KLying :l p o in t in g  
an av  and t o  th e  
r i g h t  o f  th e  c h ic k

L ig h t Reared 31 ack Panel

T ab le

"Sign

1 c o n tin u e d . 

I f i c a n t  a t  th e  .0 1 l e v e l .
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Jump F a l l T o ta l Chi Square T o ta l F a l l Jump

13 0 13 .o n 12 0 12

F in in g  ':! p o in tin g  
avray end t o  th e  
l e f t  o f  th e  ch ick

L ig h t F eared Black P a n e l

C
lH ll F a l l T o ta l Chi Square T o ta l F a l l Jump

21 0 21 d n.oo 16 0 16

Fir,-ing :■! p o in tin g L ig h t F eared B lack P ane l

Jump F a l l T o ta l Chi Square T o ta l F a l l ' Jump

21 h 23 O n 19 1 18 .

Flaring p o in t  
dOT-m and airay 
th e  ch ick

in g
from

l i g h t  R eared 3].ack P an e l

Jump F a l l T o ta l Chi Square T o ta l F a l l Jump

3h 2 >-> 2.1|0 2 r, 0

F ly in g  "V" p o in tin g  
away and t o  th e  r ig h t  
o f  th e  c h ic k

L ig h t R eared m .ack Pane]

T ab le 1 c o n tin u e d .
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Jump F a l l T o ta l Old. Square T o ta l F a l l Jump

30 U 3k 1 .0 6 26 h 22

F ly in g  ”7" p o in t in g  
away and to  th e  l e f t  
o f  th e  ch ick

L ig h t R eared B lack P an e l

Jump F a l l T o ta l Chi Square T o ta l F a l l Jump

3k 5 39 6 .1 2 20 9 18

2 1 /2 "  f u s s y  edged 
s p ik e d  c i r c l e

Iir-:h t R eared u 1 /2 "  Stone

Jump F a l l  ' T o ta l Chi Square T o ta l F a l l Jump

3 29 . u s oh 0 2h

1 3/1 " sp ik e d  c i r c l e L ig h t R eared h 1 /2 "  S tone

Jump F a l l T o ta l Chi Square T o ta l F a l l Jimp

28 0 28 .26 32 0 .32

2 1 /2 ” fu z z y  edged 
s p ik e d  c i r c l e

L ig h t R eared 1 3/ U ” sp ik e d  c i r c l e

T able 1 c o n tin u e d .
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Jump F a l l T o ta l Chi Square T o ta l F a l l Jump

2ii 0 ?h .0 3 26 0 26

h 1/2 " Stone Dark R eared 2 l /h "  3to]oe

Jump F a l l T o ta l Chi Square T o ta l F a l l Junp

Os 0 23 0 .0 23 0 23

5 1 /2 "  sp ik e d  c i r c l e Dark R eared k 1/2" Stone

Jurip F a l l T o ta l Chi Square T o ta l F a l l Jump

31 0 " 3 1 .2 8 27 0 27

2 1 /2 "  sp ik e d  cc ir c le Dark Roared Pinearyole

Jump F a l l T o ta l C hi Square T o ta l F a l l Junp

39 0 39 3 .HO 21 0 21

I l u l t i a n g u la r  o b je c t l i g h t  R eared 31ack P an e l

T ab le 1 c o n tin u e d .
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Jump T a ll T o ta l Chi Square T o ta l F a l l Jump

0 3k 2 .56 O '" ' 0 22

P in eap p le L ig h t Reared H ack P anel

Junp- T a ll T o ta l Chi Square T o ta l F a l l Jump

ro
- s 0 'ip .0 2  ' n O

:U ' 0 Or-

I l u l t i a n g u la r  o b je c t Dark Reared Black P ane l

Jump F a l l T o ta l Chi Square T o ta l F a l l Jump

31 0 31 .9 0 ?U 0 2k

PineaonTe Dari: R eared Black P anel

Junp F a l l T o ta l Chi Square T o ta l F a l l Jump

73 0 73 7 .7 k3 0 h3

P in e a o n le  end l i g h t  R eared Black P anel
l i i l t i a n g u l a r  o b je c t
combined

T able 1 c o n tin u e d .

" S ig n i f ic a n t  a t  th e  .0 1 l e v e l .
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Junp F a l l T o ta l Chi Square T o ta l F a l l Jump

0 60 .3 8 32 0 32

Pine apt) l e  and 
m u lt ia n g u la r  o b je c t  
combined

Dark R eared Black P an e l

Junp F a l l T o ta l Chi Square T o ta l F a l l Jump

Ik 0s 63 .1>4 f i  Ouu IP 'Q 
• ✓

Hawk P e r s p e c t iv e s L ig h t R eared Stone o r  'Slack P an e l

( C om binations 0 
o ld  d a t a . )

y*

T o ta l  Responses To*,a l  Responses

| C'i 13 .78* 326

P a t te r n e d  o b je c ts  
(n o t in c lu d in g  Hawk 
p e r s p e c t iv e s )  (

L ig h t R eared Stone o r  B lack 

T a ils  ‘occluded)

Da n e l

T o ta l  R esponses T o ta l  Responses

n  . '  0lo o .1 2 162

P a t te r n e d  o b je c ts  
(n o t in c lu d in g  Hawk 
p e r s p e c t iv e s )  (

Dark R eared Stone o r  B lack 

T a ils  Excluded)

P anel

&

T able 1 c o n tin u e d .

' 'S ig n i f i c a n t a t  th e  .0 1  l e v e l .
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T o ta l  ResponsesT o ta l  Responses

1 .3 2n r'n

L ig h t and Dank R eared

( F a lla  In c lu d e d )

T able 1 con tinued ,
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DISCUSSION

A lthough  th e  l i t e r a t u r e  c o n ta in s  numerous s tu d ie s  on escape and 

" fe a r"  re sp o n se s  to  v a r io u s  n a tu r a l  and n a t u r a l i s t i c  o b je c ts  by 

young g a ll in a c e o u s  b i r d s  and w a te rfo w l, l i t t l e  c r i t i c a l  work has 

been  done on th e  b a s ic  p h y s ic a l  p r o p e r t ie s  o f  o b je c ts  e l i c i t i n g  

such re sp o n se s  o r  on th e  developm ent o f  d is c r im in a t io n  of " e f f e c t iv e "  

f r i g h te n in g  s t im u l i  ( S h a l le r  and Emlen, 1 9 6 2 ). The h y p o th e s is  t h a t  

c e r t a in  s t a t io n a r y  s i lh o u e t t e d  o b je c ts  cou ld  e l i c i t  avo idance  re sp o n se s  

i n  Jap an ese  Q u a il was ex p lo re d  in  th e  p r e s e n t  s tu d y .

The b a s ic  s u p p o s it io n  a t  th e  b eg in n in g  o f th e  s tu d y  was to  r e t e s t  

th e  T in b erg en  h y p o th e s is  u sing  d i f f e r e n t  e x p e rim e n ta l t a c t i c s .  The 

p r e s e n t  s tu d y  abandoned th e  moving s t im u l i  t h a t  T inbergen  used and 

c o n c e n tra te d  on th e  p r e s e n ta t io n  of s t a t io n a r y  s i lh o u e t te d  s t im u l i .

The E i n i t i a l l y  d esig n ed  two s ty l i z e d  hawk p e r s p e c t iv e s .  The r e s u l t s  

o f t e s t i n g  th e s e  hawk o b je c ts  a g a in s t  a s to n e  o r b la c k  p a n e l in d ic a te d  

t h a t  l i g h t  r e a re d  c h ic k s  responded  to  th e s e  p a i r s  of p r e s e n ta t io n s  by 

jum ping i n  ap p ro x im ate ly  a 1 :1  r a t i o .  However, a la rg e  p ro p o r t io n  o f 

" f a l l s "  w ere n o tic e d . The E r e a l i z e d  t h a t  t h i s  sample of b i r d s  w ere 

a l l  l i g h t  r e a re d  and any f u r t h e r  re s e a rc h  shou ld  use b o th  l i g h t -  and 

d a rk - r e a r e d  b i rd s  as  a c o n tr o l  m easure. The in v e s t ig a to r  a ls o  acknow l

edges t h a t  h i s  hawk d e s ig n s  may have been  more a r t i s t i c  th an  n a t u r a l 

i s t i c  and a c c e p ts  th e  f a c t  t h a t  a more o p tim a l ( N a tu r a l i s t i c )  hawk 

m odel w ould be d e s ir e d  i n  f u r t h e r  e x p e rim e n ts . I t  i s  a t  t h i s  p o in t  in  

th e  experim en t t h a t  th e  E may have been seduced  by  h i s  p re o c c u p a tio n

3k
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to  d e a l w ith  th e  elem ental f a c to r s  of th e  v a rio u s  c o n f ig u ra tio n s . 

R ather th a n  fu r th e r  exp lo re  th e  o r ig in a l  hawk p e rs p e c t iv e s ,  the  in 

v e s t ig a to r  assumed th a t  i t  was th e  s p e c if ic  stim u lus geom etric 

q u a l i t i e s  w ith in  th e  e n t i r e  hawk s i lh o u e tte  th a t  were fu n c tio n in g  as 

th e  e f f e c t iv e  stim ulus p ro p e r t ie s  fo r  e l i c i t i n g  f e a r .  The E neg lec ted  

any f u r th e r  t r i a l s  w ith  the  hawk and follow ed what appears to  be a 

to rtu o u s  rendez-vous w ith  th e  v a rio u s  elem ental f e a tu re s  of the  o r ig 

in a l  hawk s tim u lu s .

A "pineapple" co n fig u ra tio n  (made a t  th e  same tim e as th e  hawk 

o b je c t)  was exp lored , under th e  assum ption th a t  th e  o b je c t contained  

c e r ta in  c r i t i c a l  f e a tu re s  which were capable of e l i c i t i n g  f e a r .  The 

r e s u l t s  o f p a ir in g  the "p ineapp le"  f ig u re  a g a in s t  a s to n e  and black 

pan e l aga in  rev ea led  a la rg e  number of f a l l s ,  A new m u ltian g u la r

o b je c t was designed to accen tu a te  the  a n g u la r i ty  and sharp  edged

c h a r a c te r i s t ic s  of the  o r ig in a l  hawk s i lh o u e t te .  T his o b je c t,  w hile  

e l i c i t i n g  a r e la t iv e ly  la rg e  number o f " f a l l s , "  d id  n o t produce any 

d if fe re n c e s  in  d i r e c t io n a l  jumping responses.

The phenomenon of " f a l l in g "  a llu d ed  the  in v e s t ig a to r  fo r  the  r e 

mainder of th e  experim ent w ith  only an o ccasio n a l " f a l l "  being r e g is 

te re d  subsequent to  t e s t in g  th e  o r ig in a l  hawk, p ineapp le  and m u lti-  

angu lar c o n fig u ra tio n s . The extreme s h i f t  from a high  frequency  of 

" f a l l s "  to  a minimum number o f " f a l l s "  in  l a t e r  s e ts  of b ird s  may be

a t t r ib u te d  to  e i th e r  an unconscious v a r ia t io n  in  th e  in v e s t ig a to r 's

methodology w ith  those  p a r t i c u la r  s e ts  where th e  " f a l l s "  were so 

p re v a le n t or to  a p o s s ib le  u n c o n tro lled  and unrecognized v a r ia b le  in  

the  ch icks p a s t  experience.
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The r e s u l t s  of running a " f ly in g  W" (one c o n s ti tu e n t of th e  

m u ltia n g u la r  o b je c t)  a g a in s t a b la ck  p a n e l, y ie ld ed  no d if fe re n c e s  

in  r e s u l t s  in  th re e  of th e  fo u r  r o ta t io n s .  However, when th e  " f ly in g  

W" p o in ted  away and to  th e  r i g h t  of th e  ch ick  an approxim ate 2:1 

jumping response ( s ig n i f ic a n t  a t  t h e - ..01 le v e l)  occurred  toward th e  

angled  o b je c t.  A t th i s  p o in t  in  th e  experim ent i t  became ev id en t 

th a t  th e  ch icks were perhaps p r e fe r r in g  th e  p a tte rn e d  or more complex 

of two stim u lus p re s e n ta t io n s .  I t  appeared to  be d i f f i c u l t ,  however, 

to  a s c e r ta in  w hether a ch ick  was approaching o r avoiding a s p e c if ic  

s i lh o u e t te .  I t  may be th e  ch ick  fe a re d  both p a ir s  of c o n fig u ra tio n s  

and m erely  jumped (o r f e l l )  o f f  th e  p e d e s ta l  as a means of escape, 

i r r e g a rd le s s  of th e  s id e . S c h n e irla  (1962) re p o rte d  i t  was m assive 

r e t i n a l  s tim u la tio n  ac ro ss  th e  v is u a l  f i e ld  of th e  anim al which caused 

avoidance resp o n ses . H is th e o ry  p o s tu la te d  an approach-avoidance 

paradigm , in  which an anim al would approach a low in t e n s i ty  s tim u lus  

and avoid a stim u lus of h igh  in t e n s i ty .

The s e le c tio n  of th e  s e r ie s  of spiked c i r c le s  was designed to  

supply  a t e s t  of th e  v a r ia b le s  of a n g u la r i ty ,  r e g u la r i ty  and symmetry. 

Only two in  th e  s e r ie s  o f fo u r  spiked c i r c le s  were te s te d  s in ce  i t  was 

assumed th a t  i f  th e  extreme sp ik es  of th i s  s e r ie s  were u t i l i z e d  f i r s t  

w ith  no d if fe re n c e s  in  jumping b eh av io r, th e  o th e r two would conform. 

F u rth e r  a ttem p ts  to  e v a lu a te  th e  ro le  of th e se  v a r ia b le s  was prov ided  

in  th e  t e s t  of th e  2 1/2" sp iked  c i r c le  a g a in s t th e  o r ig in a l  "p in e 

apple" f ig u re .  The 2 1/2" sp iked  c i r c le  was c h a ra c te r iz e d  by sym

m e tr ic a l  and re g u la r  sp ik es  and an g le s , w h ile  the  correspond ing , 

asym m etrical, p ineapp le  c o n f ig u ra tio n  was composed of i r r e g u la r  sp ik es  

and an g le s .
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The 2 :1  resp o n se  m easure w hich was o b ta in e d  when th e  o r ig in a l  

2 1 /2 "  " fu z z y  edged" sp ik ed  c i r c l e  was t e s t e d  a g a in s t  a s to n e , must 

be a t t r i b u t e d  to  e i t h e r  chance o r a f a u l t y  method of i n v e s t ig a t io n .

However, th e  i n v e s t ig a t o r  was c o g n iz a n t of th e  age of th e  b i r d s  and 

to  h i s  know ledge, perfo rm ed  th e  ex p erim en ts  e x a c t ly  th e  same f o r  each 

s e t  o f b i r d s .  When th e  i n i t i a l  2 1 /2 "  sp ik e d  c i r c l e  was c u t o u t ,  an  

u n n o tic e d  s e r r a te d  edge was p r e s e n t .  The " fu z z y  edged" sp ik ed  c i r c l e  

in  tu rn  r e s u l t e d  in  an approx im ate  2 :1  re sp o n se  r a t i o  when i t  «as 

t e s t e d  a g a in s t  th e  1* 1 /2" s to n e .  A lthough t h i s  d i f f e r e n c e  was n o t 

s t a t i s t i c a l l y  s i g n i f i c a n t ,  th e  r e s u l t s  w ere p ro m is in g . The i n v e s t i 

g a t o r 's  i n c l i n a t i o n  was to  b e l ie v e  th e  r e s u l t i n g  " fu z z y  edge" may have 

r e p r e s e n te d  a food cue to  th e  c h ic k , th u s  c o n tr ib u t in g  to  th e  approach  

te n d e n c ie s .  To check t h i s  p o s s i b i l i t y ,  th e  " fu z z y  edged" sp ik ed  c i r c l e  

was t e s t e d  a g a in s t  a 1 3/1*" sp ik e d  c i r c l e  and a new, " c le a n ,"  2 1 /2" 

sp ik e d  c i r c l e  was examined a g a in s t  th e  1* 1 /2"  s to n e . In  n e i th e r  new 

s e t  was th e r e  a p r e d i s p o s i t io n  to  jump tow ard  one s i l h o u e t t e  more th an  

a n o th e r . An a l t e r n a t iv e  e x p la n a tio n  f o r  t h i s  phenomenon i s  d e riv e d  

from th e  o v e r a l l  ten d en cy  of l i g h t  h a tc h e d  c h ic k s  to  jump to  th e  p a t 

te rn e d  o r  more complex of two s tim u lu s  p r e s e n ta t io n s .  I n  t h i s  in s ta n c e  

th e  c h ic k s  jumped tow ard th e  p a t te r n e d  and complex c i r c l e  more o f te n  

th a n  th e  u n p a tte rn e d  and l e s s  complex s to n e  s i l h o u e t t e .

The p o s s i b i l i t y  o f approach  o r  avo idance  b e in g  c o n tin g e n t on th e  

s iz e  o f th e  s tim u lu s  was e lim in a te d  by  t e s t i n g  a s to n e , 1* 1 /2" in  d ia m e te r , 

a g a in s t  a s to n e ,  2 1/1*" i n  d ia m e te r . T inbergen  (I9f>2) s t a t e d  t h a t  a 

c i r c l e  does n o t r e l e a s e  an escape  re sp o n se . T h is  i s  in  d isag reem en t 

w ith  H irsc h  (1962) who re p o r te d  t h a t  he used c i r c l e s  o f v a r io u s  s iz e s
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as s tim u li  and ob ta ined  d e f in i te  f e a r  responses w ith  na ive  ch icks 

p rov ided  the  d iam eter exceeded it" in  d iam ete r. The 1 :1  response 

r a t i o  of th i s  s tudy  (o b ta in ed  when two s tones of d i f f e r e n t  d iam eters 

were te s te d  a g a in s t each o th e r) i s  in  agreement w ith  T in b erg en 's  

f in d in g s .

S h a lle r  and Emlen (1962) a lso  determ ined what e f f e c t  v is u a l  cu r

ta ilm e n t had on th e  r a te  of development and s tre n g th  o f  avoidance r e 

sponses. Chicks were r a is e d  w ith  continuous v is u a l  access  to  a s e c tio n  

of the  room through a la rg e  open window. The r e s u l t s  in d ic a te d  th a t  

th e  s o p h is t ic a t io n  acqu ired  through th i s  g re a te r  v is u a l  experience had 

l i t t l e  e f f e c t  on th e  r a t e  of development of avoidance behav io r b u t 

served to  dep ress  th e  u ltim a te  le v e l  of response . In  th e  p re se n t 

study , l i k e -  and d a rk -re a re d  ch icks were compared f o r  p o s s ib le  d i f f e r 

ences in  th e  m agnitude o f avoidance responses and p e rc e p tio n  of form. 

The r e s u l t s  in d ic a te  th a t  l ig h t - r e a r e d  ch icks e x h ib ite d  a s ig n if ic a n t  

tre n d  f o r  approaching p a tte rn e d  c o n fig u ra tio n s  as opposed to  non

p a tte rn e d  o r le s s  complex s t im u li .

P o s t-n a ta l  experience w ith  th e  in cu b a to r l i g h t  may have t r a n s 

fe r re d  in to  th e  d isc r im in a tio n  ta s k .  The chicks may have encoded 

( to  use H ebb 's term ) f a m i l i a r i ty  w ith , or the  a b i l i t y  to  p erce iv e  

p a t te rn  o r form s. The n o v e lty  of the  d isc r im in a tio n  ta s k  may have 

prov ided  an o p p o rtu n ity  fo r  the  ch ick  to  r e ly  on i t s  p rev io u s  exper

ience w ith  l i g h t ,  th u s  accounting  fo r  th e  approach responses toward 

p a tte rn e d  r a th e r  th an  n o n -p a tte rn ed  c o n fig u ra tio n s .

The chicks were handled on two d i f f e r e n t  occasions b efo re  th e  

a c tu a l  experim en ta tion  took p la c e . During th e  h a tch ing  p e r io d , th e
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E removed any ch ick  th a t  had hatched  and p laced  i t  in  an egg c a r to n .

The E a lso  handled  a chick as he p o s itio n e d  i t  on the  jumping p e d e s ta l .  

The sudden, "looming" e f f e c t  on th e  E 's  hand coming d i r e c t ly  toward 

th e  ch ick  produced a s t a r t l e  and w ithdraw al response . The E 's  hand 

may have been p e rce iv ed  in  a v a r ie ty  of ways. Perhaps th e  cues of 

a n g u la r i ty ,  symmetry, or o v e ra l l  form were d e tec te d . A nother p o s s i

b i l i t y  was th a t  th e  "looming hand" was encoded or im prin ted  as an 

e f f e c t iv e  s tim u lu s . S ince th e  l ig h t- r e a r e d  b ird s  s ig n i f i c a n t ly  more 

o ften  jumped to  a p a tte rn e d  or more complex o b je c t, experience w ith  

a l ig h te d  environm ent and th e  "looming hand" may have determ ined the  

c h ic k 's  response  to  c e r ta in  t e s t  s tim u li .  Although d a rk -re a re d  b ird s  

ex h ib ite d  s im ila r  s t a r t l e  and w ithdraw al responses th ey  d id  no t jump 

more o f te n  to  p a t te rn e d  s t im u li .

The in v e s t ig a to r  sp ecu la ted  th a t  l i g h t  experience in  com bination 

w ith  p rev io u s  encoun ters  w ith  the  E 's  hand may be r e la te d  to  th e  jump

ing  d i f f e r e n t i a l  o f l i g h t -  and d ark -rea red  ch ick s . The in v e s t ig a to r  

adm its he has denied  th e  re a d e r  s u f f ic ie n t  ex p lan a tio n  fo r  the  ro le  o f 

handling  and p o s t - n a ta l  v is u a l  experience on p e rc e p tio n . A more ca re 

f u l  c o n tro l of th e  immediate developm ental h is to ry  of th e  ch icks would 

be d e s ir a b le .

The E p roposes th a t  more ex ten siv e  re sea rch  i s  j u s t i f i e d ,  since  

p a r t i c u la r ,  s ta t io n a ry ,  s i lh o u e tte d  o b je c ts  w ere, in  f a c t ,  ab le  to  

e l i c i t  c e r t a in  avoidance resp o n ses , ( i . e . ,  " f a l l s " ) .  The E acknowl

edges th e  p r o b a b i l i ty  th a t  even a t ig h te r  c o n tro l of l i g h t  cues would 

be advantageous. A more sy stem atic  and c o n s is te n t exposure to  th e  

p r e te s t  l ig h te d  environm ent should a lso  be i n s t i tu te d  f o r  the  l i g h t
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hatched  b i r d s .  One a l te r n a t iv e  suggestion  f o r  th e  procedure would be 

to  dark  h a tch  b ird s  d i r e c t ly  in  ca rto n s  and ( a f t e r  20 hours in  the  

in c u b a to r)  t r a n s f e r  them to  th e  heated  box, le av in g  them in  the  c a r 

tons u n t i l  th ey  could  be used. Secondly, a l i g h t  sw itch could be in 

s t a l l e d  on th e  jumping box, p ro v id in g  complete darkness in  th e  jumping 

box u n t i l  a b ird  could be p laced  on the  p e d e s ta l  and th e  l i d  c lo sed .

The r e s u l t s  of the  p resen t, study  suggest th a t  c e r ta in  s ta t io n a ry ,  

s i lh o u e t te d  s tim u li  were ab le  to  e l i c i t  a p a r t i c u la r  form of avoidance 

response ( i . e . ,  " f a l l " )  in  Japanese Q uail. Although a " f a l l "  has 

never b e fo re  been used as a f e a r  response in d ic a to r ,  th e  r e s u l t s  of 

th i s  re se a rc h  in d ic a te  th a t  t h i s  type of b ehav io r may be a usable 

dependent v a r ia b le .  This recommendation assumes th a t  a hawk or s ty l iz e d  

hawk p e rsp e c tiv e  or some improved s i lh o u e t te s  o r p ic tu r e s  of hawks be 

used as t e s t  o b je c ts . A t i g h t e r  c o n tro l of th e  sco rin g  of a " f a l l "  

i s  a lso  recommended. The o b je c t iv i ty  of th e  p re se n t sco rin g  of a 

" f a l l "  i s  su sp e c t, b u t th e  o b ta in ed  r e l a t iv e ly  high number of " f a l l s "  

to  th e  haw klike f ig u re s  in  c o n tra s t  to  the  low number of " f a l l s "  to  

th e  sim p ler angu lar f ig u re s  i s  considered  to  be w orthy of f u r th e r  

in v e s t ig a t io n .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



B re la n d , K ., & B re la n d , M. A nim al b e h a v io r . New York: The 
M acm illian  Company, 1966.

B ronson , G. W. The f e a r  of n o v e lty .  P sy c h o lo g ic a l B u l l e t in ,
1968, 5 , 350-358.

F a n tz , L. Form p re fe re n c e s  i n  new ly h a tc h e d  c h ic k s . J o u rn a l  
o f C om parative and P h y s io lo g ic a l  P sycho logy , 1957, 50 ,
H22-130.

F a tz in g e r ,  F . P e rso n a l com m unication w ith  th e  i n v e s t ig a t o r ,  1967. 

Hebb, D. 0 . On th e  n a tu re  o f f e a r .  P sy c h o lo g ic a l Review , 19 4̂6,
53, 259-276.

Hebb, D. 0 . A t e x t  book of p sy c h o lo g y . P h i la d e lp h ia :  ¥ .  B.
Saunders Company, 196^7

H ess , E . H. Space p e rc e p tio n  i n  th e  c h ic k . S c i e n t i f i c  A m erican, 
1956, 195 , 71-80 .

H e ss , E . H. Two c o n d it io n s  l im i t in g  th e  c r i t i c a l  age f o r  im p r in t
in g . J o u rn a l  of C om parative and P h y s io lo g ic a l  P sycho logy ,
1959, 5 2 , 515-518.

H irs c h , J .  C a re fu l  r e p o r t in g  and e x p e rim e n ta l a n a ly s i s .  Jo u rn a l  
o f C om parative and P h y s io lo g ic a l  P sycho logy , 1957, 50 , i i l5 .

H ir s c h , J . ,  L in d le y , R. H .,  & Tolm an, E. C. An e x p e rim e n ta l t e s t  
o f an  a l le g e d  in n a te  s ig n  s t im u lu s .  Jo u rn a l  o f C om parative 
and P h y s io lo g ic a l  P sy ch o lo g y , 1955, ij8 , 278-250.

K ing, D. L. A rev iew  and i n t e r p r e t a t i o n  o f some a s p e c ts  o f th e
in fa n t-m o th e r  r e l a t i o n s h ip  i n  mammals and b i r d s .  P sy c h o lo g ic a l 
B u l l e t i n , 1966, 65 , U43-155.

L o renz , K. C om parative s tu d y  o f b e h a v io r . I n  C. H. S c h i l l e r  (E d .) , 
I n s t i n c t i v e  b e h a v io r . New Y ork; I n te r n a t io n a l  U n iv e r s i t i e s  
P r e s s ,  1957, 239-263.

L orenz, K. E v o lu tio n  and m o d if ic a t io n  o f b e h a v io r . C hicago: Uni
v e r s i t y  o f  Chicago P r e s s ,  1965.

M elzack, R. E f f e c t s  o f e a r ly  p e r c e p tu a l  r e s t r i c t i o n  on sim ple  v i s u a l  
d i s c r im in a t io n .  S c ie n c e , 1962 , 137, 978-979.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



M elzack , R . ,  P e n ic k , E . ,  & B e c k e tt ,  A. The problem  o f " in n a te "  f e a r  
o f th e  hawk shape—An e x p e rim e n ta l s tu d y  w ith  m a lla rd  d u ck s . 
J o u rn a l  o f  C om parative and P h y s io lo g ic a l  P sycho logy , 193)9, 52, 
69U-6 9 8 .

M elzack, R . ,  & Thompson, W. R. H e re d ity ,  m a tu ra tio n  and e a r ly  
e x p e r ie n c e . I n  D. 0 . Hebb (E d .) ,  A t e x t  book of p sy c h o lo g y . 
P h i la d e lp h ia .  W. B. Saunders Company, 1966, 15T-153.

M i l l e r ,  N. E . L ea rn ab le  d r iv e s  and rew a rd s . I n  S . S . S tev en s  (E d .) , 
Handbook o f e x p e rim e n ta l p sy ch o lo g y . New York: John  W iley  and
sons, 19517 m:

M o lt, H .,  & S t e t t n e r ,  L. J .  The in f lu e n c e  o f p a t te r n e d  l i g h t  d e p r i 
v a t io n  on th e  c r i t i c a l  p e r io d  f o r  im p r in t in g . J o u rn a l  o f Com
p a r a t iv e  and P h y s io lo g ic a l  P sycho logy , 1961, 5k, 279-283.

R e ise n , A. H. P l a s t i c i t y  of b e h a v io r . I n  H. F . Harlow & C. N. 
W oolsey ( E d s .) ,  B io lo g ic a l  and b io ch e m ic a l b a se s  o f b e h a v io r . 
M adison: U n iv e r s i ty  of W isco n sin  P r e s s ,  1958, 36^51.

R o c k e tt , C. F . A n o te  on "An e x p e rim e n ta l t e s t  o f an  a l le g e d  in n a te  
s ig n  s tim u lu s "  by H irsc h , L in d le y , and Tolman. P e rc e p tu a l  
M otor S k i l l s , 1955, 5 , 155-156.

S c h a l l e r ,  G. B . ,  & Emlen, J .  T . ,  J r .  The ontogeny o f  avo idance  
b e h a v io r  i n  some p r e c o c ia l  b i r d s .  Animal B eh av io r, 1962, 10, 
370-381.

S c h n e ir la ,  T. C. An e v o lu t io n a ry  and developm en ta l th e o ry  o f  b i -  
p h a s ic  p ro c e s s e s  u n d e rly in g  approach and w ith d ra w a l. I n  M. R. 
Jones  ( E d .) ,  N ebraska symposium on m o tiv a t io n . L in c o ln :
U n iv e rs ity  of Nebraska P re s s , 1959,  78-81.

S c h n e ir la ,  T. C. A sp ec ts  o f  s t im u la t io n  and o rg a n iz a t io n  i n  a p p reach - 
w ith d ra w a l p ro c e s s  u n d e rly in g  v e r t e b r a te  b e h a v io ra l  developm ent.
In  D, S . Lehrman, R. A. H inde, & E. Shaw (E d s .) , Advances in  the 
stu d y  o f  b e h a v io r . New York: Academic P re s s , 1965, 3 -b 8 .

T hornd ike , E . L. The i n s t i n c t iv e  r e a c t io n s  o f young c h ic k s . Psycho
l o g i c a l  R eview , 1899, 6 , 282-291.

T horpe, W. H. L earn in g  and i n s t i n c t  in  a n im a ls . Cam bridge: H arvard
U n iv e r s i ty  P r e s s ,  1956.

T in b erg en , N. The s tu d y  of i n s t i n c t . O xford: Oxford U n iv e rs i ty
P r e s s ,  1951.

T in b e rg en , N. S o c ia l  r e l e a s e r s  and th e  e x p e rim e n ta l method r e q u ir e d  
f o r  t h e i r  s tu d y . W ilson B u l l e t i n , 19)48, 60 , 6 -52 .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



T in b e rg en , N. On a n t i - p r e d a to r  re sp o n se s  i n  c e r t a i n  b i r d s —A r e p ly .  
J o u rn a l  o f C om parative and P h y s io lo g ic a l  P sy ch o lo g y , 1957, 50 , 
ltl2-UUU.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.


	An Exploration of the "Fear of Hawk" Hypothesis Using Stationary Silhouetted Stimuli with Naive Japanese Quail
	Recommended Citation

	tmp.1529338044.pdf.2xinE

