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INTRODUCTION

E le c t r i c  shock and o th e r av e rs iv e  even ts w i l l  induce agg ression  

in  a  v a r ie ty  o f  sp e c ie s  (U lrich  and A zrin , 19&2; U lr ic h , 19^7, p . 8 ) .  

E l e c t r i c  shock w i l l  a ls o  e f f e c t iv e ly  punish  ag g ressio n  induced by 

shock o r t a i l - p in c h .  U lr ic h , W olfe, and Dulaney (1969) A zrin  

(1970) ,  u s in g  s q u i r r e l  monkeys, punished w ith  ta i l - s h o c k  hose b i t in g  

induced by ta i l - s h o c k  o f  a  d i f f e r e n t  in t e n s i ty ;  Baenninger and 

Grossman (19&9) produced f ig h t in g  in  p a ire d  r a t s  w ith  t a i l - p in c h  and 

used fo o t-sh o ck  to  suppress i t ;  R oberts and B lase (1971) produced 

and punished f ig h t in g  in  p a ire d  r a t s  w ith  fo o t-sh o ck . A zrin  (1970) 

and R oberts and B lase (1971) dem onstrated th a t  th e  degree o f  su pp res­

s io n  was d i r e c t ly  r e la te d  to  th e  in te n s i ty  o f th e  pun ish ing  shock.

The e f fe c t iv e n e s s  o f  shock as a pun isher o f  shock-induced ag­

g re ss io n  i s  s u rp r is in g ;  because shock i t s e l f  induces ag g re ss io n , th e  

a d d i t io n a l ,  pun ish ing  shock could be expected  to  produce s t i l l  more 

ag g re ss io n . Indeed , punishment o f  fo o d -re in fo rc e d  bar p re ss in g  by 

s q u i r r e l  monkeys has been found to  induce agg ression  (U lr ic h , Dulaney, 

K ucera, and M ueller, in  p re p a ra t io n ) .  Some f a c i l i t a t i v e  and em otional 

e f f e c t s  o f  pun ish ing  ag g ressio n  have been no ted . Imm ediately fo llo w ­

in g  th e  in tro d u c tio n  o f  punishm ent, two o f th e  th re e  su b je c ts  used by 

U lr ic h , W olfe, and Dulaney (1969) produced a s h o r t ,  i n i t i a l  b u rs t  o f  

a ty p ic a l ly  h ig h - ra te  b i t in g .  R oberts and B lase (1971) m entioned th a t ,  

a lth o u g h  r a t s  engaged in  fewer f ig h ts  when, f ig h ts  were pun ished , those  

th a t  d id  occur were more v ig o ro u s . U lr ic h , W olfe, and Dulaney observed

1
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a n ec d o ta lly  t h a t  monkeys seemed to  b i t e  them selves or to  f re e z e  in  a 

slumped p o stu re  when hose b i t in g  was pun ished ; between ep isodes o f 

unpunished shock-induced  b i t in g ,  the  monkeys appeared to  be r e l a t iv e ly  

re la x e d . A lthough punishment suppressed h o s e -b i t in g ,  i t  may a ls o  have 

produced o th e r b eh av io rs  n o t measured by th e  experim en ta l ap p a ra tu s .

The p rev ious s tu d ie s  th a t  punished ag g ress io n  prov ided  only  a 

s in g le  ex p erim en ta lly  measured response . The two experim ents p re ­

sen ted  below each prov ided  an unpunished a l t e r n a t iv e  to  th e  punished 

ag g ress iv e  re sp o n se . Both experim ents pun ished  s q u i r r e l  monkeys w ith  

ta i l - s h o c k  f o r  b i t in g  a hose . In  Experim ent I ,  a second hose was 

p re se n t in  th e  chamber; b i t e s  on th a t  hose were n o t pun ished . In  

Experiment I I ,  a  response le v e r  was a v a i la b le  fo r  nonpunished respond ing .

In  a s im ila r  study o f  nonaggressive b eh av io r, Dunham (1972) con­

c u rre n tly  punished r a t s  fo r  d rin k in g  and l e f t  wheel runn ing  unpunished. 

Dunham found t h a t ,  when th e  o p p o rtu n ity  to  d r in k  was e lim in a ted  e i th e r  

by punishment o r by removing th e  d rin k in g  tu b e , tim e sp en t running 

in c re a se d . The amount o f  in c re a se  could be p re d ic te d  from th e  p ro ­

p o rtio n  o f  tim e th e  anim al had sp en t running  when b o th  responses were 

a v a i la b le .  That p ro p o rtio n  remained co n s ta n t as th e  amount o f  tim e 

a v a i la b le  was in c re a se d  by removal o f  th e  d rin k in g  tu b e . Thus th e  

amount o f  tim e sp en t perform ing th e  unpunished response in c re ased  and 

c o n tra s t  o ccu rred . Analogous c o n tra s t  e f f e c t s  could be a n t ic ip a te d  

in  th e  p re se n t experim ent.

However, a d i f f e r e n t  r e s u l t  i s  suggested  by an experim ent by 

Dowell (1972) th a t  s tu d ie d  behavior s im ila r  to  shock-induced ag g re s ­

s io n . Powell o b ta in ed  shock-induced le v e r  p re s s in g  in  r a t s  p rev io u s ly
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given experience  w ith  Sidman avoidance. As p a r t  o f  h is  s tudy  o f  th e  

phenomenon, Powell f i r s t  t r a in e d  r a t s  on Sidman avoidance in  a chamber 

w ith  two response  le v e r s ,  one o f  which had no e f f e c t .  Besponding de­

veloped  on th e  e f f e c t iv e  le v e r .  When e f fe c t iv e n e s s  o f  th e  two le v e rs  

was re v e rs e d , responding  t r a n s fe r r e d  from th e  fo rm erly  e f f e c t iv e  le v e r  

to  th e  newly e f f e c t iv e  le v e r .  S u rp r is in g ly , when Itowell subsequen tly  

p re sen te d  noncon tingen t shocks, responding  was induced only  on th e  

le v e r  e f f e c t iv e  in  i n i t i a l  avoidance t r a in in g .  Powell then  punished 

shock-induced responding  on th i s  p re fe r re d  le v e r .  Punishment sup­

p ressed  respond ing  on th e  p re fe r re d  le v e r ,  b u t responding  did  n o t 

t r a n s f e r  to  th e  n o n p re fe rred  le v e r .  Because responding  resem bled 

shock-induced ag g ress io n  in  i t s  tem poral r e l a t io n  to  shock and in  i t s  

in c re a se  in  frequency as  sh o c k - in te n s ity  in c re a s e d , and because many 

responses involved  b i t in g  th e  b a r ,  Powell concluded th a t  responding  

was c lo se ly  r e l a t e d  to  shock-induced ag g re ss io n .

On a  p r a c t ic a l  l e v e l ,  th e  experim ents p re sen te d  below t e s t  th e  

p r a c t i c a l i t y  o f  punishment as  a techn ique fo r  c o n tro l l in g  ag g ress io n . 

I f  su p p ressio n  o f  one ag g ress iv e  response by punishm ent r e s u l t s  in  

in c re a se s  in  unpunished ag g re ss io n , th e  use o f  punishment to  c o n tro l 

ag g ress io n  becomes q u e s tio n a b le . On th e  o th e r  hand , i f  punishment o f  

ag g ress io n  produces a- concu rren t in c re a se  in  nonaggressive  b eh av io r, 

punishm ent may be a v ia b le  method fo r  r e d ir e c t in g  ag g ress io n  in to  non- 

a g g re ss iv e  b eh av io r.
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EXPERIMENT I :  CONCURRENT PUNISHMENT
AND NONPUNISHMENT OF TWO AGGRESSIVE RESPONSES

Method

S ub jec ts

Four m ature male s q u i r r e l  monkeys served  as su b je c ts  ( S 's ) .

Three su b je c ts  were ex p erim en ta lly  n a iv e ; S 2 had served  p rev io u s ly  

in  a  study  o f  th e  punishm ent o f  shock-induced  ag g ress io n  (U lrich , 

W olfe, and D ulaney, 19^9)• The monkeys were m ain ta ined  in  se p a ra te  

cages, b u t w ith in  s ig h t  and h ea rin g  o f  each o th e r .  W ater was con­

tin u o u s ly  a v a i la b le  and a generous r a t io n  o f  Purina Monkey Chow was 

fed  p e r io d ic a l ly  th roughou t th e  day.

A pparatus

S ub jec ts  were sea te d  in  a P le x ig la s  r e s t r a in in g  c h a ir  (Hake and 

A zrin , 19^3) equipped w ith  ta i l - s h o c k  e le c tro d e s .  Two b i t e  h o se s , o f  

n a tu ra l  la te x  tu b in g  w ith  3 / 8 - in c h  in n e r d iam eter a in  l / 8 - in c h  w a lls ,  

were mounted on o p p o s ite  w a lls  o f  th e  chamber to  th e  r i g h t  and l e f t  o f  

th e  monkey's fa c e . B it in g  a  hose produced a change in  a i r  p re ssu re  

w hich, by means o f  a p re s su re  tra n s d u c e r , caused th e  c o n ta c ts  o f  a 

s i l e n t  sw itch  to  c lo se  and re c o rd  a d is c r e te  b i t e .  The assem bly was 

s im ila r  to  th a t  d e sc rib e d  p re v io u s ly  by H utchinson, A z rin , and Hake 

(1966) b u t w ith  one m o d if ic a tio n . The hoses were mounted in  a sem i­

c i r c u la r  manner, which concealed  th e  m eta l hose connectors behind th e  

w a lls  and th u s  o u t o f  re a c h  o f  th e  s u b je c t .  Two changes r e s u l te d :

k
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f i r s t ,  s in ce  th e  s u b je c ts  could n o t b i t e  th e  hose co n n ec to rs , a l l  b i t e s  

on th e  hose r e s u l te d  in  some a i r  d isp lacem en t. Second, sm all punctures 

th a t  could cause incom plete  re c o rd in g  could im m ediately be d e te c te d , 

s in c e  th e  s e m i-c irc u la r  design  caused s t r e s s e s  on th e  hose th a t  p ro ­

duced a la rg e  gap.-*-

The s u b je c t 's  t a i l  was im m obilized by a t a i l  s to c k ; e l e c t r i c  

shocks were d e liv e re d  th rough  two b ra ss  e le c tro d e s  th a t  r e s te d  on shaved 

p o r tio n s  o f  th e  t a i l .  T a il r e s is ta n c e  was reduced  by m assaging the  

a re a s  o f  th e  t a i l  th a t  co n tac ted  th e  e le c tro d e s  w ith  EKG Sol e le c tro d e  

p a s te .  The shocks were d e liv e re d  th rough a 50 K ohm r e s i s t o r  in  s e r ie s  

w ith  th e  monkey's t a i l .

The r e s t r a in in g  c h a ir  was enclo sed  in  a P le x ig la s  chamber and a 

sound and l i g h t  a t te n u a t in g  o u te r  chamber. Masking n o ise  was p re se n t 

in  th e  chamber room a t  a l l  tim e s . A v e n t i l a to r  fan  and a  25 -w att l i g h t  

were provided  w ith in  th e  chamber. S tandard  e lec tro m ech an ica l program­

ming and reco rd in g  equipment were lo c a te d  in  a nonad jacen t room. Re­

sponses were reco rded  bo th  on cum ulative reco rd s  and on co u n te rs .

Procedure

For a l l  su b je c ts  one-hour se ss io n s  were conducted d a i ly .  S ub jec ts  

2 and 302 were exposed to  an i n i t i a l  no-shock b a s e lin e  phase in  which 

th ey  were p laced  in  th e  experim en tal chamber fo r  one hour d a i ly  w ith ­

o u t shock d e l iv e ry . The v e n t i l a t in g  fan  and chamber l i g h t  were on

■*■2116 au th o r and th e  la b o ra to ry  o f  th e  Behavior R esearch and De­
velopm ent C enter a re  in d eb ted  to  Mr. Jack  Orr fo r  th e  s e m i-c irc u la r  
hose desig n .
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and b i t e s  were reco rd ed . The no-shock phase was fo llow ed by a  shock- 

b as 'e lin e  phase , th e  i n i t i a l  phase fo r  su b je c ts  101 and 209. During 

sh o ck -b ase lin e  s e s s io n s , te n  shocks were d e liv e re d , one every f iv e  

m in u tes , independently  o f  th e  s u b je c t 's  b eh av io r. S essions d id  n o t 

beg in  w ith  a shock, and th e  l a s t  te n  m inutes o f  each sess io n  were 

sh o c k -fre e . Each o f  th e  noncon tingen t shocks was 300 V ac and .15 

seconds in  d u ra tio n .

A fte r  shock b a se lin e s  were o b ta in e d , a punishment phase was in ­

troduced . During punishment s e s s io n s , th e  su b je c t rece iv ed  te n  non­

co n tin g en t shocks as u s u a l ,  and every  b i t e  on one o f  th e  two hoses was 

im m ediately punished w ith  a  600 V a c ,  .15 second shock. B ite s  on the  

second hose were n o t pun ished . The hose b i t t e n  most f re q u e n tly  a t  

th e  te rm in a tio n  o f  th e  shock b a se lin e  was chosen as th e  hose to  be 

a s s o c ia te d  w ith  punishm ent. Punishment phases a l te rn a te d  w ith  phases 

in  which punishm ent was removed and only schedu led , 300 V shocks were 

d e liv e re d . N oncontingent shock and pun ish ing  shock param eters remained 

co n stan t in  a l l  phases.

Phases were continued  fo r lo n g  p erio d s o f  time in  an a ttem p t to  

observe long-term  e f f e c ts  and to  o b ta in  w ith in -s u b je c t  consistency  o f  

b eh av io r. S ub jec t 209 was run fo r  a t o t a l  o f  2k months, S 101 fo r 

19 months, S 302 fo r  10 .5  m onths, and S 2 fo r  8 months.
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R esu lts

F igures 1 through k show th e  number o f  b i t e s  produced in  each 

se ss io n  by su b je c ts  101, 209, 302, and 2 , r e s p e c t iv e ly .^  F igure  5 

p re se n ts  sample cum ulative re c o rd s . C le a rly  punishm ent o f  b i t in g  one 

hose confined  b i t in g  to  th e  second, unpunished h o se . The only  excep­

t io n  was th e  f in a l  punishment phase o f  S 302 in  which frequency o f  un­

punished b i t in g  rem ained near z e ro . Numerous m a lfunctions  o f  th e  shock 

tim er fo rced  te rm in a tio n  o f  th e  s u b je c t ,  and th e  phase could n o t be 

extended.

The c h a ra c te r  o f  perform ances and o f  changes in  perform ances was 

h ig h ly  in d iv id u a l .  Most commonly, in  th e  l i t e r a t u r e  (A zrin , Rubin, 

and H utchinson, 19^8; H utchinson, A z rin , and Hake, 1966) and in  th e  

experience o f  th e  p re se n t in v e s t ig a to r ,  shock produces a s h o r t  b u r s t  

o f  ag g ress io n  im m ediately fo llow ing  shock. Such po st-sh o ck  sc a llo p s  

occurred  in  th e  perform ances o f  a l l  a n im a ls ; an example i s  shown in  

th e  f i r s t  reco rd  in  F igure 5 (se ss io n  10 o f  S 1 0 1 ). Most se ss io n s  shown 

in  F igu res 1 through k  to  have low freq u en c ies  o f  b i t in g  c o n s is te d  en­

t i r e l y  o f  post-sh o ck  s c a llo p s .

Most an im als , a t  some p o in t in  th e  experim ent, a lso  developed 

”ta k e -o f f"  b i t in g ,  in  which they  b i t  th roughout th e  in te rsh o c k  i n t e r ­

v a l s ;  an example i s  shown in  re c o rd  b in  F igure  5 (se ss io n  2k o f  S 

1 0 1 ). Most p o in ts  in  F ig u res  1 th rough  4 th a t  show h igh  freq u en c ies

^S ub jec t 101 was a  p i l o t  anim al whose r e s u l t s  were b r ie f ly  r e ­
p o rted  by U lr ic h , Dulaney, K ucera, and Colasacco (1972) and a re  i n ­
cluded h ere  in  g re a te r  d e t a i l  fo r  com pleteness.

7
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F ig u re  2 . Number o f  b i t e s  on each  hose by S 209 in  n i l  s e s s io n s ,  a l l  p hases 
a te d  by open c i r c l e s  was p u n ish ed  in  th e  f i r s t  and t h i r d  pun ishm ent p h a s e s ; 
by c lo se d  c i r c l e s  was p u n ish ed  in  th e  second  punishm ent p h ase .

Biting the hose indic- 
biting the hose indicated
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o f  b i t in g  correspond to  se ss io n s  in  which ta k e - o f f  occurred  during 

most o f  th e  se s s io n . H utchinson, Renfrew, and Young (1971) found ta k e ­

o f f  perform ance to  be produced by in f re q u e n t, h ig h - in te n s i ty  shocks.

In  th e  p re se n t experim ent, S 's  209 and 302 developed ta k e -o f f  perform ­

ance du ring  shock b a s e lin e .  S ub jec t 2 , whose performance in  th e  cur­

r e n t  experim ent wi l l  be d iscu ssed  below, had developed ta k e -o f f  in  the  

sh o ck -b ase lin e  phase o f  th e  p rev ious experim ent in  which i t  had p a r­

t i c ip a t e d .  S u b jec t 101 developed ta k e -o f f  fo r  th e  f i r s t  tim e when 

punishm ent was in tro d u ced  (reco rd  b in  F igure 5 ) . T ake-off perform ­

ances d id  n o t occur c o n s is te n tly ,  b u t would fade and reappear by oc­

c u rrin g  d u ring  sm alle r or g re a te r  segments o f  se s s io n s .

As no ted  above, S 101 developed ta k e -o f f  fo r  th e  f i r s t  tim e when 

punishm ent was in tro d u ced . Punishment a lso  changed th e  perform ances 

o f  th e  two an im a ls , S 's  209 a^d 302, who had developed ta k e -o f f  during 

shock b a s e l in e .  During th e  f i r s t  punishment phase , S 209 began b i t in g  

in  su s ta in e d  b u r s ts  fo llow ing  and between shock, pausing between b u r s ts .  

The development o f  th e  perform ance i s  shown in  reco rd  c o f  F igu re  5. 

S ub jec t 302, du ring  th e  f i r s t  punishment phase , began to  b i t e  only 

a f t e r  shock.

S u b jec t 2 , fo r  th e  g re a te r  p a r t  o f  th e  experim ent, produced a 

com bination o f  p o s t-sh o ck  sc a llo p s  and lo w e r-ra te  b i t in g  th a t  p re ­

ceded shock. Such a n t ic ip a to ry  b i t in g  has a lso  been d esc rib e d  by 

p rev ious  in v e s t ig a to rs  (H utchinson and Emley, 1972) and i s  ap p aren t 

in  re c o rd  d shown in  F igure  5 (o f  se ss io n  50). When, in  punishment 

ph ases , a  punished  b i t e  occurred  during  a n t ic ip a to ry  respond ing , th e  

low er r a t e  was re p la c e d  by a  b u r s t  o f  h ig h - ra te  b i t in g ;  an example
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appears in  re c o rd  d . A n tic ip a to ry  "b iting  dropped ou t o f  th e  a n im a l's  

perform ance during  most o f  th e  second punishm ent phase.

T y p ica lly , when punishment was in tro d u c e d , th e  anim als re c e iv e d  

a s u b s ta n t ia l  number o f  p u n ish ing  shocks during  th e  f i r s t  s e s s io n  and 

produced a la rg e  number o f  b i t e s .  B itin g  rem ained s u b s ta n t ia l  fo r  

se v e ra l s e s s io n s , b u t fewer pun ish in g  shocks were rece iv ed . Subsequent­

ly  b i t in g  u su a lly  decreased  fo r  a  number o f  s e s s io n s , perform ance con­

s i s t in g  e n t i r e ly  o f  p ost-shock  s c a llo p s .  Unpunished b i t in g  then  r e ­

covered, u su a lly  showing a change from b a s e lin e  in  th e  c h a ra c te r  o f  

th e  perform ance, as  n o ted  above. The d ecrease s  in  b i t in g  frequency  

s e v e ra l se ss io n s  in to  punishment phases a re  ev id en t in  F ig u res  1 th rough 

k .  An excep tion  i s  th e  f i r s t  punishm ent phase o f  S 2. In  a d d i t io n ,

S 302's biting never recovered from the initial decrease in frequency. 

With the exception of occasional sudden reappearances of take-off,

S 302 produced only post-shock scallops for the remainder of the 

experiment.

When punishment was removed, p re v io u s ly  punished b i t in g  u s u a lly  

took  many se ss io n s  to  re c o v e r, even when con tingencies  were sampled 

e a r ly  in  th e  phase. In  th e  f i n a l  punishment-removed phases o f  S 's  

209 and 302, p rev io u s ly  punished b i t in g  never recovered . As p re v io u s ly  

punished b i t in g  d id  re c o v e r, i t  o ccu rred  when p rev io u sly  unpunished 

b i t in g  was a lso  most l i k e ly  to  o ccu r: fo llo w in g  shocks, d u rin g  ta k e ­

o f f ,  or d u rin g  a n t ic ip a to ry  b i t i n g ,  depending on th e  in d iv id u a l p e r ­

formance o f  th e  an im al. A ty p ic a l  recovery  s e s s io n , o f  S 2 0 9 's  

se ss io n  229, i s  shown in  reco rd  e o f  F igu re  5* A lso , as p rev io u s ly  

punished b i t in g  reco v e red , p re v io u s ly  unpunished b i t in g  d ecreased  in
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frequency .

S ince punished  b i t e s  were fo llow ed  by shock, they  could be expec t­

ed to  produce p o s t-sh o ck  b u r s ts  o f  b i t in g .  Indeed , on occasion  th e  

anim als would b i t e  th e  punished  hose and th en  tu rn  and produce a b u rs t  

o f  unpunished b i t i n g .  Examples a re  in d ic a te d  by arrows on reco rd s  c 

and d in  F ig u re  5 . However, pun ished  b i t in g  was n o t always fo llow ed 

by unpunished b i t in g .  A lso , punished  b i t in g  o f te n  o ccu rred  when un­

punished  b i t in g  was a ls o  l i k e l y ;  any unpunished b i t in g  th a t  fo llow ed 

punishm ent could  th e re fo re  be expected  in  any case.

E f fe c ts  o f  punishm ent on frequency o f  b i t in g

As th e  experim ent p ro g ressed  th e  combined frequency o f  b i t in g  both  

hoses d ec reased . F ig u re  6 shows fo r  each anim al th e  mean number o f  

b i t e s  per se s s io n  and per shock computed over each phase. S ince in  

nonpunishment phases te n  shocks were d e l iv e re d , in  those  phases mean 

b i t e s  per shock e q u a lle d  o n e -te n th  o f  mean b i t e s  per s e s s io n . The two 

sc a le s  a re  e q u a liz e d  in  th e  f ig u re .

A prom inent ex cep tio n  to  th e  o v e ra l l  decrease  was th e  f i r s t  pun­

ishm ent phase o f  S 101, in  which a b a s e lin e  perform ance o f  post-shock  

sc a llo p s  changed to  a ta k e - o f f  perform ance during  punishment and in  

a l l  subsequent p h ases . N e v e rth e le ss , in  th e  second punishment phase ,

S 1 0 1 's  o v e ra l l  frequency  d ec reased , a lth o u g h  th e  ch a ra c te r  o f  th e  

perform ance rem ained ta k e - o f f .  In  every punishment phase , th e  mean 

number o f  b i t e s  per shock was le s s  th an  th e  mean number o f  b i t e s  per 

se s s io n .
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E ffe c ts  o f  punishment on -unpunished b i t in g

F igure 7 shews th e  e f f e c t  o f  in tro d u c in g  punishment o f one r e s ­

ponse on th e  second, co n cu rren tly  unpunished resp o n se . Only te n  s e s ­

s io n s  p reced ing  and f i f t e e n  se ss io n s  fo llow ing  in tro d u c tio n  o f  pun ish­

ment a re  shown; o th e rs  were deemed too d i s ta n t  in  tim e to  be re le v a n t .  

In  a l l  phases o f  th re e  o f  th e  an im als , in tro d u c tio n  o f  punishment in ­

c rea sed  b i t in g  on th e  unpunished h ose . S u b jec t 302 was an ex cep tio n ; 

b o th  responses suppressed  o r rem ained suppressed .

Removal o f  punishment could a ls o  have produced an in c re ase  e i th e r  

in  p rev io u s ly  punished  b i t in g  when compared to  i t s  frequency befo re  

punishment was in tro d u ced  or s im ila r ly  in  o v e ra l l  frequency o f  b i t in g  

bo th  h o ses . However, in sp e c tio n  o f  F igu res 1 through Ij- shows th a t ,  

even when p rev io u s ly  punished  b i t in g  d id  re c o v e r, i t s  frequency d id  

n o t exceed pre-punisbm ent frequency . The only  excep tion  was th e  f i r s t  

punishment-removed phase o f  S 101, who con tinued  to  e x h ib it  th e  ta k e ­

o f f  b i t in g  th a t  developed during  th e  f i r s t  punishment s e ss io n . The 

in c re a s e  was due to  th e  p e rs is te n c e  o f  th e  h ig h e r - r a te  perform ance.

Any in c re a se  in  b i t in g  bo th  hoses a f t e r  punishment was removed 

would be ap p aren t in  F igure  6 . As no ted  e a r l i e r ,  th e  o v e ra l l  e f f e c t  

o f  th e  experim en tal procedure was to  low er th e  frequency o f  b i t in g .  

A lthough some recovery  wometimes occu rred  in  nonpunishment phases, 

they  p a r t i c ip a te d  in  th e  downward tre n d .
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F igure 7- F requencies per se ss io n  o f  b i t in g  each o f  two h o se s , a v e r­
aged over b locks o f  f iv e  s e s s io n s . S o lid  l in e s  in d ic a te  th e  response 
to  be o r  b e in g  pun ished , d o s e d  and open c i r c le s  d is t in g u is h  th e  two 
hoses and correspond to  th e  closed  and open c i r c le s  in  F ig u res  1 th rough 
4 . Only 10 se s s io n s  p r io r  to  and 15 se ss io n s  (when a v a i la b le )  fo llow ing  
in tro d u c tio n  o f  punishment were in c lu d ed .
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D iscussion

When th e  o p p o rtu n ity  fo r  making two a g g re ss iv e  responses was p ro ­

v ided  and one response was pun ished , a g g re ss io n  was confined  to  the  

unpunished resp o n se . S ince th e  frequency o f  a g g re ss io n  on th e  unpun­

ish e d  hose g e n e ra lly  in c re a se d  above i t s  pre-punishm ent l e v e l ,  ag g re s ­

sio n  m ight be regarded  as r e d ir e c te d ,  o r  d isp la c e d  tow ard th a t  hose.

Thus punishment o f  one ag g re ss iv e  response does n o t e lim in a te  ag g res­

sio n  and may r e d i r e c t  i t  tow ard a second o b je c t .

The o v e ra l l  e f f e c t  o f  th e  p rocedu re , however, was to  low er th e  

frequency o f  ag g ress io n  per se ss io n  and per shock. Because punishment 

added av e rs iv e  s tim u li  to  th e  experim en tal s i t u a t io n ,  one would expect 

an in c re a se  in  hose b i t in g .  S everal e x p lan a tio n s  a re  p o s s ib le :  F i r s t ,

a f t e r  a few se ss io n s  th e  anim als r e f r a in e d  a lm ost com pletely  from b i t in g  

th e  punished hose . Thus th e  s i tu a t io n  was n o t much d i f f e r e n t  from shock 

b a s e l in e ,  s in ce  they  rece iv ed  only th e  scheduled  shocks and had one 

hose a v a i la b le  fo r  unpunished b i t in g .  T herefo re  th e  number o f  shocks 

re c e iv e d  was n o t much g re a te r  than  during  phases when only  scheduled 

shocks were d e liv e re d , and a  f a i lu r e  o f  b i t in g  to  in c re a se  i s  n o t s u r ­

p r is in g .

The decrease  in  responding  may have been due to  th e  very  in te n se  

shock th a t  was u sed , e s p e c ia l ly  fo r  th e  p u n ish in g  shock. Shocks o f  

600 V were used because th ey  were known to  be r e l i a b l e  su p p resso rs  o f  

ag g re ss io n . However, 600 V shock i s  f a r  more in te n s e  th an  th e  h ig h e s t 

v a lu es  u sed  in  p a ram etric  s tu d ie s  o f  shock in t e n s i ty  and ag g ress io n  

in  s q u i r r e l  monkeys. For example, th e  h ig h e s t  in te n s i ty  used by

19
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H utchinson , A z rin , and Renfrew (1968) and hy H utchinson, Renfrew, and 

Young (1971) was ^00 V. The h ig h e s t  in te n s i ty  used by A zrin (1970) 

in  a s tudy  o f  th e  punishment o f  shock-induced  ag g ress io n  was 200 V. 

H ig h - in te n s ity  shocks d e liv e re d  n cn co n tin g en tly  w i l l  decrease  ongoing 

o p eran t behav io r (Church, 19=9? PP» 132-13*+)• A lso , th e  experim ent 

was run  over long  p e rio d s  o f  tim e and th e  anim als may have h a b itu a te d  

to  th e  sh o ck .3 in  e i th e r  c a se , th e  punishm ent contingency would no t 

have been c r i t i c a l  to  th e  d ec re a se .

A f i n a l  p o s s ib i l i ty  i s  t h a t  th e  e f f e c t s  o f  punishm ent m ight have 

sp read  from th e  s p e c if ic  response and s p e c if ic  phases to  the  second 

response  and to  o th e r p h ases. Such a  slow sp read ing  o f  th e  e f f e c t s  

o f  a s tim u lu s  has n o t ,  to  th e  a u th o r 's  knowledge, been re p o r te d  or 

s tu d ie d . Rienomena such as g e n e ra l iz a tio n  and response in d u c tio n  oc­

cur more r a p id ly .

B ite s  per shock were even l e s s  th an  b i t e s  per s e s s io n , su g g estin g  

t h a t ,  even when punishm ent in tro d u c e d  a d d i t io n a l  a v e rs iv e  s t im u li  th a t  

should  have produced a g g re s s io n , b i t in g  d id  n o t in c re a s e . However, 

an e x p lan a tio n  may l i e  in  one f e a tu r e  o f  th e  an im a ls ' perform ances: 

Scheduled, 300 V shocks o ccu rred  s in g ly  and were v i r t u a l l y  always 

fo llow ed  by b u r s ts  o f  b i t i n g .  However, du ring  punishment s e s s io n s , 

su b je c ts  would sometimes produce b u r s ts  o f  punished b i t in g ,  which 

would r e s u l t  in  b u r s ts  o f  600 V .shocks. The 600 V shocks th a t  a p ­

p ea red  in  a b u r s t  had no o p p o rtu n ity  to  produce an immediate b u r s t  

o f  unpunished b i t in g  as d id  shocks th a t  o ccu rred  s in g ly . Thus th e

^A p o s s i b i l i t y  suggested  by D r. Galen A le s s i .

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



21

number o f  shocks re c e iv e d  could s u b s ta n t ia l ly  in c re a s e  w ith o u t a con­

com itan t in c re a se  in  b i t in g .^ -

Although th e  procedure low ered th e  o v e ra l l  frequency o f  a g g re ss ­

io n , some t r a n s ie n t  in c re a se s  d id  occur th a t  could be a sc r ib e d  to  

punishm ent. S u b jec t 101 may never have developed ta k e -o f f  perform ance 

or may have developed i t  much l a t e r ,  had punishm ent n o t been in tro d u ced . 

Thus punishment may have produced a marked in c re a se  in  th a t  s u b je c t 's  

b i t in g .  A lso , o c c a s io n a lly  a punished b i t e  would be follow ed by a 

b u r s t  o f  unpunished b i t in g  th a t  probably  would n o t have o therw ise  oc­

cu rred . However, most punished b i t e s  occurred  when unpunished b i t e s  

were a lso  l ik e ly  to  o ccu r; in  such c a se s , th e  unpunished b i t in g  can­

n o t be a t t r ib u te d  to  th e  pun ish ing  shock. Furtherm ore, punished b i t e s  

were sometimes fo llow ed by o th e r punished b i t e s  o r by pauses in  b i t in g .

Punishment u su a lly  changed th e  c h a ra c te r  o f  th e  an im a l's  perform ­

ance. In  the  case o f  S 101, as a lre ad y  n o te d , p o s t-sh o ck  b i t in g  was 

rep la c e d  by ta k e -o f f  b i t in g  and o v e ra l l  frequency was g re a t ly  e le v a te d . 

On th e  o th e r  hand, S 302 's  ta k e -o f f  b i t in g  d u rin g  shock b a s e lin e  was 

rep la ced  during  punishm ent by po st-sh o ck  b i t in g .  That s u b je c t 's  over­

a l l  frequency th e re fo re  was g re a t ly  low ered. D uring punishment S 209 

developed su s ta in e d  po st-sh o ck  b u rs ts  o f  responding  and S 2 l o s t  fo r  

a tim e i t s  a n t ic ip a to ry  respond ing . Large changes in  frequency o f 

ag g ress io n  a f t e r  th e  in tro d u c tio n  o f  punishment were endemic to  changes 

in  th e  c h a ra c te r  o f  perform ance.

In  most c a se s , when punishment was in tro d u ced  responding  rem ained

^This ex p lan a tio n  was f i r s t  suggested  by S y lv ia  Dulaney and 
James S ch e rre r.
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s u b s ta n t ia l  fo r  s e v e ra l s e s s io n s . S evera l se ss io n s  o f  low -frequency 

b i t in g  th en  ensued, fo llow ed in  tu rn  by recovery  o f  unpunished b i t in g .

The sequence in  which bo th  behav io rs suppress and th e  unpunished be­

h av io r reco v e rs  i s  c o n s is te n t w ith  th e  punishment l i t e r a t u r e  which 

shows, in  s tu d ie s  o f  a l te r n a t in g  punishment and nonpunishment o f  

o p e ran t behav ior in  p igeons, th a t  bo th  behav io rs  i n i t i a l l y  suppress 

and unpunished behav ior l a t e r  reco v e rs  (A zrin and H olz, 1966 , p . *fl7). 

What i s  unusual i s  th e  p e rs is te n c e  o f  th e  unpunished and even th e  pun­

ish ed  behav ior through th re e  o r fo u r one-hour s e s s io n s . Azrin and 

Holz r e p o r t  su p p ressio n  o f  both b ehav io rs  in  pigeons fo llow ing  one, 

one-hour s e s s io n . Savage (197*0, u s in g  th e  same appara tu s  w ith  a 

s in g le  b i t e  hose and shock param eters id e n t ic a l  to  tho se  used h e re , 

punished and l e f t  unpunished hose b i t in g  in  a l te r n a t in g  one-m inute 

p e r io d s . He o b ta in ed  suppression  in  bo th  p e rio d s  a f t e r  one se ss io n  

in  one anim al and a f t e r  th re e  se ss io n s  in  an o th er an im al. Unpunished 

b i t in g  d id  n o t recover in  e i th e r  anim al u n t i l  th e  punishment phase was 

te rm in a te d , a punishment-removed phase in te rp o s e d , and punishment r e ­

in tro d u c e d . A th i r d  anim al m astered  th e  d isc r im in a tio n  in  one se ss io n . 

Thus, one o f  Savage 's  anim als was a ls o  slow to  su p p ress. Two o f  h is  

anim als showed th e  f a i l u r e  o f  unpunished b i t in g  to  recover shown by 

S 302 in  the  p re se n t experim ent. P o ssib ly  shock-induced agg ression  

i s  slow er to  respond to  punishment than  food-m ain tained  o p eran t b ehav io r.

O bviously th e  r e s u l t s  ob ta ined  in  th e  p re se n t experim ent a re  fa r  

d i f f e r e n t  from the  p e r s is te n t  responding  on one o f  two operanda ob ta ined  

by Powell (1972). The monkeys showed no c le a r  p re fe ren ce  fo r  one hose 

and r e a d i ly  t r a n s f e r r e d  responding to  th e  unpunished hose . Perhaps
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th e  monkeys' la c k  o f  avoidance h is to ry  was c r i t i c a l .  Or perhaps th e  

shock-induced responses  s tu d ie d  in  P o w e ll's  and in  th e  p re se n t in v e s ­

t ig a t io n  a re  q u ite  d i f f e r e n t .  P o w e ll's  response  ( in  th e  absence o f  

punishment) a t te n u a te d  over se ss io n s  and, e s p e c ia l ly  when noncontingen t 

shocks were r e l a t iv e ly  in f re q u e n t,  re q u ire d  o c c a s io n a l doses o f  avo id ­

ance se ss io n s  to  r e s to r e  respond ing . In  c o n t ra s t ,  shock-induced ag­

g re ss io n  i s  extrem ely p e r s i s te n t  and i s  e f f e c t iv e ly  induced by i n f r e ­

quent shocks (H utchinson, Eenfrew, and Young, 1971). Im portan t d i f ­

fe ren ce s  th e re fo re  e x i s t  between th e  response o b ta in ed  by Powell and 

shock-induced ag g re ss io n .

In the  p re se n t experim ent supp ression  o f  punished  responding  was 

accompanied by in c re a se s  in  unpunished respond ing . A lso , when p un ish ­

ment was removed, p rev io u s ly  unpunished b i t in g  decreased  as p rev io u s ly  

punished b i t in g  reco v e red . Thus th e  frequency o f  one behav ior was to  

an e x te n t in v e rs e ly  c o r re la te d  w ith  th e  frequency  o f  th e  second. How­

ev e r , because o f  d r a s t i c  changes in  th e  c h a ra c te r  o f perform ances, no­

th in g  approaching th e  b e h a v io ra l r e g u la r i ty  o b ta in ed  by Dunham (1972) 

was ach ieved .

T ake-off perform ances d id  n o t develop as c o n s is te n tly  or rem ain 

as c o n s is te n tly  in  th e  an im a ls ' r e p e r to i r e s  as  p rev io u s ly  re p o rte d  by 

H utchinson, Eenfrew, and Young (1971). However, H utchinson e t  a l .  

used kOO V shocks th a t  occu rred  every b m in u tes ; th e  p re se n t e x p e r i­

ment used 300 V shocks d e liv e re d  every 5 m inutes and, du ring  pu n ish ­

ment phases, 600 V shocks t h a t  occurred  i r r e g u la r ly .  Perhaps th e se  

p aram etric  d if fe re n c e s  were c r i t i c a l .

In  summary, in te n s e ,  re sp o n se -co n tin g en t shock, as in  e a r l i e r
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s tu d ie s ,  suppressed  shock-induced b i t in g .  Unpunished responding  in ­

creased  a f t e r  in tro d u c tio n  o f  punishm ent, b u t removal o f  punishment 

d id  n o t in c re a se  frequency  o f  b i t in g  above pre-punishm ent l e v e ls .  As 

th e  experim ent p rog ressed  over extended p erio d s  o f  tim e , an o v e ra l l  

decrease  in  frequency occurred  in  a l l  s u b je c ts .  However, i n i t i a l l y  

h o s e -b it in g  was more r e s i s t a n t  to  punishment than  o p eran t responses 

commonly used  in  s tu d ie s  o f  punishm ent, and o c c a s io n a lly  a punished 

response would produce a b u r s t  o f  unpunished respond ing . In  one anim al 

in tro d u c tio n  o f  punishment co inc ided  w ith  th e  development o f  h ig h - ra te  

ta k e -o f f  perform ance and a  s u b s ta n t ia l  in c re a se  in  ag g re ss io n .
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EXPERIMENT I I :  CONCURRENT PUNISHMENT OF
HOSE BITING AND NONPDNISHMENT OF LEVEE PRESSING

In tro d u c tio n

When, in  Experim ent I ,  b i t in g  on one hose was pun ished , b i t in g  

ty p ic a l ly  in c re a se d  on th e  second, unpunished hose. P o ssib ly  th e  i n ­

c rease  in  unpunished b i t i n g  re p re s e n te d , n o t r e d ir e c te d ,  o r d isp la c e d  

a g g re ss io n , b u t sim ply d isp la c e d  a c t i v i t y .  Indeed, Johnson (1972, pp. 

37-40) has argued  th a t  shock-induced  ag g ress io n  i s  n o t n e c e s s a r i ly  

a g g re ss io n  a t  a l l ,  b u t sim ply d is ru p tio n  o f  behavior produced by a r t i ­

f i c i a l  a v e rs iv e  s t im u la t io n . Presumably th e  d is ru p tio n  could be man­

i f e s t e d  in  nonaggressive  as  e a s i ly  as ag g re ss iv e  b eh av io r. Experim ent 

I I ,  l i k e  Experim ent I ,  punished b i t in g  o f  a hose. However, Experim ent 

I I  p rov ided  as  an a l t e r n a t iv e  response  a le v e r  which th e  monkey could 

p re s s .  I f  hose b i t in g  and le v e r  p re s s in g  were indeed in te rc h a n g a b le , 

le v e r  p re s s in g  shou ld , f i r s t ,  occur in  response  to  shock, and, second, 

in c re a se  when an a l t e r n a t iv e  re sp o n se , hose b i t in g ,  i s  pun ished . F ur­

therm ore, i f  punishm ent can r e d i r e c t  hose b i t in g  in to  le v e r  p re s s in g , 

punishment would appear to  be a v ia b le  techn ique fo r  c o n tro l l in g  ag­

g re ss io n  by r e d ir e c t in g  i t  in to  nonagg ressive  b ehav io r.

25
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Method

S u b jec ts

Two m ature m ale s q u i r r e l  monkeys served  a s  s u b je c ts .  They were 

housed and m ain ta ined  as d e sc rib e d  in  Experim ent I .  S u b jec t 2 had served  

in  Experim ent I  and d isp la y ed  an in c re a se  in  unpunished b i t in g  when pun­

ishm ent fo r  b i t in g  one hose was in tro d u ced . S u b jec t 3 had served  in  a 

p re v io u s ly  re p o rte d  study  o f  th e  punishment o f  ag g ressio n  (U lr ic h , W olfe, 

and D ulaney, 1969)• In  th a t  s tu d y , S 3 had b i t t e n  th e  hose in  response 

to  shock a t  a low -to-m oderate  r a te  b e fo re  punishment was in tro d u c e d , 

stopped b i t in g  du ring  punishm ent, and resumed b i t in g ,  a t  a h ig h e r f r e ­

quency, when punishment was removed. Throughout S 3 ' s perform ance con­

s i s te d  o f  p o st-shock  s c a llo p s .

A pparatus

A pparatus s im ila r  to  t h a t  d e sc rib ed  in  Experim ent I  was u sed . How­

e v e r , only one hose was mounted in  th e  chamber, d i r e c t ly  in  f r o n t  o f  

th e  s u b je c t 's  fa c e . A wedge-shaped response le v e r  was mounted p a r a l l e l  

to  th e  same w a ll ,  below and to  th e  r i g h t  o f  th e  hose , w ith in  easy reach  

o f  th e  s u b je c t 's  hand.

Procedure

Shock param eters and schedules were . id e n t ic a l  to  th o se  used in  Ex­

perim ent I .  Ten, 300 V shocks were used to  induce a g g re s s io n , and hose 

b i t in g  was punished w ith  600 V shocks. However, se ss io n s  were 70 m in-
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u te s  lo n g ; th e  f i r s t  300 V shock was d e liv e re d  10 m inutes a f t e r  the  

se ss io n  began and a 15 m inute shock -free  period  te rm in a ted  each s e s ­

s io n . Both anim als were run fo r a  number o f  se ss io n s  o f  scheduled 

shock only (th e  sh o ck -b ase lin e  p h ase ), a number o f  se ss io n s  in  which 

hose b i t in g  was punished (the  punishment p h ase), and a number o f  s e s ­

s io n s  in  which punishment was d isco n tin u ed  (th e  punishment-removed 

p h ase ). S u b jec t 3 a lso  underwent an i n i t i a l  no-shock b a se lin e  phase, 

as d e sc rib e d  in  Experim ent I .
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P ,esu its

F igures 8 and 9 show fo r  su b je c ts  3 and 2 , r e s p e c t iv e ly ,  th e  

number o f  b i t e s  and le v e r  p re sse s  produced in  each se ss io n  o f  Exper­

im ent I I .  Both su b je c ts  p ressed  th e  le v e r  a t  low r a te s  in  a l l  phases 

o f  th e  experim ent. During S 3 's  no-shock b a se lin e  a c lo se  correspond­

ence i s  e v id en t between number o f  b i t e s  and le v e r  p re s s e s . This co r­

respondence d isap p ea rs  du ring  shock b a s e lin e ,  when b i t in g  in c re a se d  

and bar p re ss in g  d id  n o t. When punishment was in tro d u ced , S 3 's  

frequency o f  b i t in g  d ecreased , b u t i t s  freq u en cy -o f bar p re ss in g  d id  

no t change. When punishment was removed, S 3 's  b i t in g  recovered  to  

a h ig h  frequency ; frequency o f  bar p re ss in g  rem ained low . Some co r­

respondence may occur in  th i s  l a s t  phase between r e l a t iv e  freq u en c ie s  

o f  b i t in g  and bar p re s s in g ; some peaks correspond and p re ss in g  shows 

an in c re a se  concom itant w ith  b i t in g .

During shock b a se lin e  S 2 produced th e  very  h igh  r a te s  o f  b i t in g  

ty p ic a l  o f  ta k e -o f f  perform ance. Lever p re s s in g  rem ained low , a lthough  

some days w ith  r e la t iv e ly  h igh  r a te s  d id  correspond. When punishment 

was in tro d u ced , b i t in g  suppressed  to  very  low fre q u e n c ie s ; le v e r  

p re ss in g  a lso  supp ressed , a lthough  more s low ly . When punishm ent was 

removed, S 2 ’s b i t in g  recovered  to  h igh  fre q u e n c ie s , b u t le v e r  p r e s s ­

ing  d id  n o t change. No correspondence in  r e l a t iv e  freq u en c ies  i s  ap ­

p a re n t in  th e  punishment or th e  punishment-removed phase. U n fo rtu n a te ly  

cum ulative reco rd s  o f  le v e r  p re ss in g  were n o t o b ta in ed  and in fo rm atio n  

was n o t a v a i la b le  on th e  d i s t r ib u t io n  o f  le v e r  p re sse s  w ith in  s e s s io n s .

28
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S3 SHOCK 300v.
NO SHOCK SHOCK 300v. PUNISH 600v. SHOCK 300v.

900 -

8 0 0 -

700 -

600 -

300 -

200 -

100-

O-il
59

SESSIONS

F igu re  8 . Number o f  b i t e s  (open c i r c le s )  and le v e r  p re sse s  (c lo sed  
c i r c le s )  produced in  each se ss io n  by S ub jec t 3.
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S 2  SHOCK 300v.
SHOCK 300v. PUNISH 600v. SHOCK 300v.

900-

800-

700-
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200 -

100-

5832
SESSIONS

F igure  9. Number o f  b i t e s  (open c i r c le s )  and le v e r  p re s se s  (c lo sed  
c i r c le s )  produced in  each s e s s io n  by S u b jec t 2 .
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D iscussion

C le a r ly  le v e r  p re s s in g  d id  n o t behave as d id  hose b i t in g  in  Ex­

perim en t I .  R ates o f  le v e r  p re ss in g  were c o n s is te n tly  lower during 

sh o ck -b ase lin e  p h ases , and d id  n o t in c re a se  when b i t in g  was punished . 

A lthough th e  r e s u l t s  may be m itig a te d  by th e  s u b je c t s ’ long  experience 

w ith  th e  b i t e  hose and r e la t iv e  in ex p erien ce  w ith  th e  response le v e r ,  

the  experim ent was conducted over p e rio d s  o f  from th re e  to  s ix  months, 

g iv in g  ample o p p o rtu n ity  fo r  shock-induced le v e r  p re s s in g  to  develop. 

Indeed , th e  punishm ent o f  th e  a l t e r n a t iv e ,  b i t in g  response to  shock 

should have produced development o f  shock-induced le v e r  p re s s in g . The 

f a c t  t h a t  le v e r  p re s s in g  d id  occur from the  beg inn ings o f  b o th  an im a ls’ 

perfo rm ances, and t h a t ,  indeed , r a te s  o f  le v e r  p re s s in g  and hose b i t ­

in g  were equal du ring  a  no-shock b a s e l in e ,  su g g ests  th a t  bo th  responses 

could r e a d i ly  have o ccu rred . B itin g  was a f a r  more probab le response 

to  shock. Punishment o f  b i t in g  d id  n o t r e s u l t  in  d isp lacem ent o f  a c ­

t i v i t y  to  a n o th e r , nonaggressive response .
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IMPLICATIONS

In  an a c tu a r ia l  sen se , th e  r e s u l t s  o f  Experim ent I  may suggest 

th a t  punishm ent has some v a lu e  in  c o n tro l lin g  ag g re ss io n : th e  pun­

ish ed  response  in v a r ia b ly  decreased to  n e a r-z e ro  le v e ls  and over th e  

lo n g  term th e  procedure produced a s l i g h t  decrease  in  ag g ress io n . 

However, a g g re ss io n , because o f  i t s  d e s tru c t iv e n e s s ,  i s  an unusually  

u n d e s ira b le  behav ior and any in c re a se s  produced by a given procedure 

should  be tak en  s e r io u s ly . In  most c a se s , th e  decrease  in  the  pun­

ish ed  a g g re ss iv e  response was accompanied by an in c re a se  in  a second 

ag g re ss iv e  resp o n se . The n e t  gain or lo s s  depends on th e  r e l a t iv e  

d e s tru c t iv e n e s s  o f  th e  two b eh av io rs , b u t th e  l ik e lih o o d  o f  pun ish ­

ment r e d i r e c t in g  ag g ress io n  in to  o th e r  eq u a lly  o r more d e s tru c t iv e  

behav io r should  be taken  in to  account.

Punishment a ls o  produced u n p re d ic ta b le  changes in  th e  c h a ra c te r  

o f  th e  an im a ls ' ag g ress iv e  perform ances. T ra n s ie n t in c re a se s  in  ag­

g re ss io n  o ccu rred  when o c c a s io n a lly  an anim al would em it a punished 

b i t e  and re c e iv e  a  600 V shock. Aggression was more r e s i s t a n t  to  

punishm ent when f i r s t  in tro d u ced  than  i s  the o p e ran t behav ior used 

in  m ost s tu d ie s  o f  punishm ent. Thus changes produced by punishment 

o f  a g g re ss io n  a re  n o t as im m ediate, p re d ic ta b le ,  o r permanent as 

one would l i k e .

The b e s t  p o ss ib le  use o f  punishment would be to  r e d i r e c t  ag g re s ­

s iv e  in to  nonaggressive  b eh av io r. However, th e  r e s u l t s  o f  Experiment 

I I  sug g est th a t  ag g re ss iv e  b eh av io r, when punished , does n o t t r a n s f e r  

to  o th e r  o b je c ts  th a t  r e q u ire  a nonaggressive topography.
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In  using  th e  above r e s u l t s  to  ev a lu a te  th e  p o s s i b i l i t i e s  o f  pun­

ishm ent as a techn ique fo r  th e  c o n tro l o f ag g re ss io n , one m ust keep 

in  mind the  in te n s i ty  o f  th e  shock. Very in te n se  shock can be sup­

p re s s iv e , re g a rd le s s  o f  th e  contingency; l e s s  in te n se  punishment 

could conceivably  produce f a c i l i t a t i v e  e f f e c t s  no t found in  th e  p re ­

se n t experim ents. F u rth e r work, e s p e c ia l ly  a t  low er i n t e n s i t i e s ,  i s  

needed b efo re  punishment can be concluded to  be an e f f e c t iv e  or de­

s i r a b le  procedure fo r  th e  c o n tro l o f  ag g ress io n .
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