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leucinanaloge Aminoke ton  E 9 nicht  beeinflusst ,  obwohl  
nach  5 Tagen  invivo-BehandlungderLarven mi t  3 • 10-SM 
E 9 ein s ta rker  Anst ieg  der  spezifischen Katheps in -  
ak t iv i t~ t  im Schwanzgewebe  zu beobach ten  ist. Das 
leucinanaloge y-Bromal ly lg lyc in  (BAG) h e m m t  die Re-  
genera t ion  wenig, e rhSht  jedoeh  die Krn deutl ich.  Es  wird 
postul ier t ,  dass E 9 eine Zunahme der  Ka theps ine  im 
Schwanzgewebe bewirkt ,  ohne die k ine t i schen Eigen-  

schaf ten  dieser E n z y m e  zu beeinflussen, w[ihrend B A G  an 
den ak t iven  Zent ren  der  Ka theps ine  wi rk t  und die Affi-  
nit~it zum Subs t ra t  herabsetz t .  
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Elec trore t inographic  R e s p o n s e s  
to Po lar ized  Light  in the Wol f - Sp ide r  

Arc to sa  var iana  C. L. Kock  1 

The  ab i l i ty  to  m a k e  correct  a s t ronomica l  or ienta t ion ,  
even  in t h e  shade, d isplayed by  t h e  wolf-spider  Arctosa 
variana C.L.K. (Lycosidae),  and the  possibi l i ty  of 
modi fy ing  consis tent ly  the  escape direct ion by  in terposing 
and ro ta t ing  a polaroid sheet  be tween  the  spider  and the  
sky,  led PAI, I 2 to  conclude t h a t  this  spider  uses t he  p lane  
of v ib ra t ion  of polar ized l ight  for or ienta t ion.  A similar  
conclusion was reached by  GOERNER z on the  basis of 
or ien ted  react ions  of  Agelena labyrinthica (Clerck) 
(Agelenidae).  

The  a im of the  present  exper iments  was to de te rmine  
whe the r  the  e lec t ro re t inogram (ERG) of A rctosa variana 
would show a dif ferent ia l  response to l ight  polar ized in 
d i f ferent  planes. 

This  spider,  l ike mos t  others,  has  four pairs of simple 
eyes. The  anter ior  med ian  eyes (AM) differ f rom the  
o ther  three  pairs ( indicated as an ter ior  lateral ,  A1; 
poster ior  median,  PM;  poster ior  lateral ,  PL),  bo th  in 
thei r  embryologica l  origin and s t ructure .  Adul t  and sub- 
adu l t  males  and females were used. U n d e r  l i g h t  chloro- 
form anaesthesia,  the  animals  were secured by  means  of 
adhesive  t ape  to a smal l  board,  and all  the  eyes bu t  the  
one under  inves t iga t ion  were covered  wi th  a l ightproof  
mix tu re  of shellac and lamp black. A s i lver -s i lver  
chloride electrode (d iameter  approx.  100 /z) was inser ted 
th rough  a small  hole in t he  cepha lo thorax  near  the  eye 
under  inves t iga t ion ;  an  ' indi f ferent '  e lectrode was placed 
in con tac t  w i th  the  abdomen.  Convent iona l  DC and AC 
ampl i fy ing  and recording systems were used. A uni form 
source of non-polar ized light,  ob ta ined  by  passing the  
l ight  of a p ro jec tor  lamp down a bundle  of glass fibres 
(American Opt ica l  Co.), was focused on the  eye by  means  
of a microscope object ive.  The  axis of the l ight  b e a m  
coincided as near ly  as possible wi th  the  opt ical  axis of 
the  eye. A polaroid f i l ter  could be inser ted be tween  the  
microscope lens and the  eye. Neu t r a l  f i l ters could also 
be inser ted  in the  pa th  of the  rays  to control  the  in tens i ty  
of s t imula t ion .  Flashes  of l ight  of dura t ions  f rom 10 msec 
up  to several  seconds could be  del ivered to  the  prepara-  
t ion  by  means  of an e lec t romagne t ica l ly  opera ted  camera  
shut te r .  Rout ine ly ,  flashes of 100 msec were used a t  a 
repe t i t ion  ra te  of 0.1/see. I n  each expe r imen t  only  one 
eye  was inves t iga ted .  A t  t he  end of each  expe r imen t  the  
comple teness  of  the  cover ing  of the  o the r  eyes was 
checked.  

The  following resul ts  were ob ta ined  : The  E E G  consists  
of a nega t ive  w a v e  which  has  a l a t ency  of abou t  15 msec, 
rises to  a m a x i m u m  in abou t  120 msec, and t h e n  slowly 
declines in ampl i tude .  A t  t he  end of s t imula t ions  las t ing 
up  to  250 msec, the  po ten t i a l  falls to  t he  baseline.  F o r  
s t imul i  of longer  durat ions ,  a posi t ive  overshoot  appears  

a t  the  end and becomes  more  p rominen t  as t he  du ra t ion  
is increased. The  ampl i tude  of the  response is l inear ly  
propor t iona l  to t he  logar i thm of t he  s t imulus  in tens i ty  
for a n y  g iven  dura t ion .  I t  seems l ikely t h a t  the  response 
represents  the  sum of the  genera to r  potent ia l s  p roduced  
by  the  re t inal  receptor  cells. This  hypothes is  is suppor ted  
by  the  inves t iga t ions  pe r fo rmed  b y  AUTRUM 4 on the  
electr ical  responses to  l ight  of several  i nve r t eb ra t e  
species. 

W h e n  A M  or P M  eyes are  s t imu la t ed  by  a b e a m  of 
linearly polarized light, the  E E G  shows a consis tent  and 
a t  t imes  conspicuous  difference in ampl i t ude  depend ing  
on the  plane of  polar ized l ight .  W h e n  the  ~ vec to r  of t he  
b e a m  lies in a p lane  n o r m a l  to  the  ven t r a l  p lane  of the  
animal ,  the  E E G  is a t  a m i n i m u m .  W h e n  the  polaroid 
fi l ter is ro ta ted  clockwise f rom this  posit ion,  the  response 
reaches a m a x i m u m  a t  90 ° and has  i n t e rmed ia t e  ampl i -  
tudes  a t  45 ° and 135 ° . The  increase above  the  m i n i m u m  
m a y  be as m u c h  as 100%. So far  i t  has no t  been possible 
to find evidence of a s imilar  phenomenon  in the  A L  and 
P L  eyes, a l though some minor  and inconsis tent  differences 
in response have  been observed.  

These results  are  in ag reement  wi th  the  conclusion of 
PAPI t h a t  this an imal  uses polar ized l ight  for or ienta t ion  
and suppor ts  the  hypothes is  t h a t  the  mechan i sm of 
analysis lies wi th in  the  eye. 

I t  remains  to be de te rmined  whe the r  these  results  can 
be expla ined  by  some physical  charac ter i s t ic  of the  
cornea  or  opt ica l  appara tus  of the  eye, or  by  some 
p rope r ty  inheren t  in the  re t ina l  cells themselves .  

Zusammen/assung, Regis t r ie rung  der  E lek t rore t ino-  
g r a m m e  jedes Auges der  Wolfspinne  Arctosa variana 
C,L.K. nach  Re izung  mi t  polar is ier tem Licht .  Bei  
Re izung  der  vorderen  und  h in te ren  Mit te laugen e rhg l t  
m a n  w~ihrend der  Po la r iza to rdrehung  Min ima  und 
Maxima.  Der  Ef fek t  un te rb le ib t  an den vorderen  und 
h in te ren  Sei tenaugen.  
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