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P R O  L A B O R A T O R I O  

P o r o u s  P o l y e t h y l e n e  for  A d s o r p t i o n  C o l u m n s  

Dur ing  work  w i t h  c o l u m n s  n l a d e  f rom p o l y e t h y l e n e ,  
porous discs of t he  s ame  m a t e r i a l  were needed .  Discs 
made a c c o r d i n g  to  t he  fo l lowing  m e t h o d  were found  to 
be sa t i s f ac to ry .  

Powdered  p o l y e t h y l e n e  (e.g. T e l c o t h e n e  Powder ,  The  
Te legraph  C o n s t r u c t i o n  a n d  M a i n t e n a n c e  Co. L td .  
Eng land)  is m i x e d  w i th  s o d i u m  ch lo r ide  in t he  r a t i o  of 
1 to 4 p a r t s  b y  weigh t .  The  m i x t u r e  is p a c k e d  to  a d e p t h  
of a b o u t  ~/i i nch  in  a mould ,  e,g. a sma l l  t i n  lid or an  
evapo ra t i on  dish,  a n d  h e a t e d  in a t h e r m o s t a t  for 15 rain  
at 130°C. A f t e r  cooling,  t he  s p e c i m e n  is r e m o v e d  f rom 
the mould ,  a n d  w a s h e d  for seve ra l  h o u r s  w i t h  w a t e r  in 
order to  r e m o v e  t he  s o d i u m  chlor ide .  Discs  are  t h e n  c u t  
out w i t h  a co rk  drill ,  a n d  freed f rom t r aces  of m e t a l  b y  
soaking in 5 N  h y d r o c h l o r i c  acid.  

B y  c h a n g i n g  t h e  r e l a t i v e  a m o u n t s  a n d  p a r t i c l e  size 
of t he  i ng red i en t s ,  d iscs  w i t h  d i f f e ren t  p r o p e r t i e s  m a y  
be  o b t a i n e d .  

E v e n  in cases  w h e n  p o l y e t h y l e n e  as such  is no t  
necessa ry ,  these  discs  m a y  be a good s u b s t i t u t e  for 
s i n t e r e d  glass discs a n d  p lugs  of glass  wool g e n e r a l l y  
used  as s u p p o r t  a n d  c o v e r  for t he  a d s o r b e n t .  
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S c h e i b e u  yon  p o r 6 s e m  l ' o l y f i t h y l e n  kl~}Uilen als  
U n t e r l a g e  u n d  l )ecke  fiir A d s t ) r b e n t i e n  in S/iulen ver -  
w e n d e t  werden .  E i n e  M e t h o d e  zu ih re r  H e r s t e l l u n g  wi rd  
b e s c h r i e b e n .  

I n f o r m a t i o n s  - I n f o r m a t i o n e n  - I n f o r m a z i o n i  - N o t e s  
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C h a n g e s  in  A n i m a l  B e h a v i o u r  a R e s u l t  

of C o n d i t i o n i n g  

By J. TEN CAT1..* 

The b e h a v i o u r  of a n i m a l s  can  be  modif ie( t  by  changin:< 
the c o n d i t i o n s  u n d e r  w h i c h  t h e y  live. T h i s  c an  be  a t -  
tained by  t r a n s f e r r i n g  t h e  a n i m a l s  f rom t h e i r  n a t u r a l  to  
an a r t i f i c ia l ly  a l t e r e d  e n v i r o n m e n t .  In  th i s  m a n n e r  i t  is 
possible e v e n  to  c h a n g e  c o n g e n i t a l  r e a c t i o n s  to  s t i m u l i  
rote r e a c t i o n s  c o n d i t i o n e d  b y  t he  new circumstance.+.  

An e x a m p l e  can  be  f o u n d  in t h e  e x p e r i m e n t s  wh ich  I 
made w i t h  ~qmphio.rvs (Bra~2chiosloma lanceolatum), 
1 have  m a d e  o b s e r v a t i o n s  on t h i s  f i s h - s h a p e d  an ima l ,  
4-6 em in l eng th ,  d u r i n g  r e p e a t e d  stay:s on t h e  Med i t e r -  
ranean coas t .  

The a n i m a l  l ives  b u r i e d  in sand ,  f rom w h i c h  o n l y  t h e  
cranial e n d  p r o t r u d e s .  M e c h a n i c a l  s t i m u l a t i o n  of some  
part of t h e  b o d y  of t h e  A unphioxus causes  t he  a n i m a l  to  
wi thdraw i m m e d i a t e l y  i n to  t he  sand,  in which  i t  r a p i d l y  
disappears.  U n d e r  n a t u r a l  c o n d i t i o n s  the  a n i m a l s  are  
but se ldom f o u n d  s w i m m i n g  f ree ly  in t he  w a t e r ' .  

I h a v e  a t t e m p t e d  to  m o d i f y  the  i n n a t e  r eac t i on  of t h e  
.4mphioxus-evasion of stimuli by burying in sand i n to  
a f l ight r e a c t i o n  b y  s w i m m i n g  away .  F o r  t h i s  p u r p o s e  
the c o n d i t i o n s  u n d e r  wh ich  t he se  a n i m a l s  n a t u r a l l y  l ive 
were a l t e red .  T h e  a n i m a l s  were  p l aced  in  sma l l  a q u a r i u m  
tanks, t h e  b o t t o m  of w h i c h  was  cove r ed  b y  o n l y  a t h i n  
layer of s a n d  st) t h a t  t h e  a n i m a l s  cou ld  o n l y  p a r t i a l l y  
bury t h e m s e l v e s .  If  t h e  an in l a l s  are  s t i m u l a t e d  by  
touching t h e m  wi th  a hor se  h a i r  u n d e r  t h e s e  c h a n g e d  
conditions,  t h e y  f i rs t  a t t e m p t  to  b u r r o w  in to  t he  sand ,  
m which  t h e y  fail. T h e y  t h e n  t a k e  f l igh t  a n d  c o n t i n u e  
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to  s w i m  a b o u t  in the  a q u a r i t n n  for s a m e  c o n s i d e r a b l e  
t ime .  

R e p e t i t i o n  of these  e x p e r i m e n t s  wi th  m e c h a n i c a l  
s t i m u l i  u n d e r  c o n s t a n t  c o n d i t i o n s  causes  t h e  a n i m a l s  t o  
lose t h e i r  h a b i t  of b u r y i n g  oll s t i m u l a t i o n  w i t h i n  a few 
d a y s ;  i n s t ead ,  t h e y  i m m e d i a t e l y  sw im a w a y  w h e n  
t o u c h e d .  The  a n i m a l  b e h a v i o u r  t h u s  has  been  a l t e r e d  
b y  m e a n s  of a c h a n g e  in e n v i r o n m e n t .  

Once t he  i n n a t e  r e a c t i o n  of b u r y i n g  in sand  when  
s u b j e c t  to  t a c t i l e  s t imu l i ,  was  r ep l aced  b y  a f l ight  reac-  
t ion  which  c o n s t a n t l y  a p p e a r e d  a f t e r  a n y  s t i m u l a t i o n ,  
the  a n i m a l s  were p laced  in a n  a q u a r i u m  wh ich  was 
p r o v i d e d  wi th  a t h i c k  l aye r  of sand .  T h e  f l ight  r e a c t i o n  
r e m a i n e d  u n a l t e r e d .  I f, howeve r ,  an  .'~ lH/)Ilio.rllS ac- 
c i d e n t a l l y  succeeded  in b u r y i n g - i t s e l f ,  t h e n  t h e  i n n a t e  
f l ight  r eac t i on  t)v s w i m m i n g  was r ep laced  aga in  by  t h e  
c o n g e n i t a l  r e ac t i on  of b u r y i n g ,  which  h e n c e f o r t h  
r e m a i n e d  p r e d o m i n a n t  aga in .  

These  e x p e r i m e n t s  wi th  .qmphio.rus show t h a t  an  
i n n a t e  i n s t i n c t i v e  r e a c t i o n  can  be  c h a n g e d  i n to  a 
c o n d i t i o n e d  r e a c t i o n  b y  a c h a n g e  in t h e  e n v i r o n m e n t  in 
which  t h e  a n i m a l s  l ive.  

A n o t h e r  e x a m p l e  of c o n d i t i o n e d  mod i f i c a t i on  of t he  
b e h a v i o u r  of a n i m a l s  b y  c h a n g i n g  e n v i r o n m e n t a l  condi -  
t i ons  is f o u n d  in I)IZZEXWNA'S e x p e r i m e n t s  w i th  h e r m i t  
c r a b s  (Eupa4,umts). 

T h e s e  a n i n l a l s  are k n o w n  to  concea l  t h e i r  sof t  h i n d  
p a r t s  m e m p t y  sna i l  shells,  which  t h e y  leave  on ly  w h e n  
t h e y  grow too  large  for t h e m  a n d  as  soon  as t h e y  h a v e  
found  new a n d  la rger  shells.  T h e  t r a n s f e r  f rom shel l  to  
shell  is e f fec ted  e x t r e m e l y  swif t ly .  

In he r  e x p e r i m e n t s  w i t h  h e r m i t  c r a b s  d e p r i v e d  of 
t h e i r  shells, [)RZEWINA t)laced t h e m  in a n  a q u a r i u m  
c o n t a i n i n g  e m p t y  sna i l  shells,  t he  o p e n i n g  of which  was 
h e r m e t i c a l l y  closed b y  m e a n s  of a cork.  

T h e  an in l a l s  were i n i t i a l l y  re+' less,  t u r n i n g  t h e  shel ls  
ove r  amt  a t t e m p t i n g  to r e m o v e  t he  cork.  Af t e r  c o m p l e t e  
fai lure  of all t h e i r  a t t e m t ) t s  to  e n t e r  t he  shel ls  d u r i n g  a 
few days ,  howeve r ,  t h e y  b e c a m e  c o m p l e t e l y  i n d i f f e r e n t  
a n d  no  longer  t o u c h e d  t h e  shells.  A c c o r d i n g  to 1)RZE- 
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