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In  add i t ion  m u t a n t s  isolated wi th  AO showed less 
revers ion t h a n  wi th  5-BU (Table II).  This  suggests  t h a t  
in BU m u t a n t s  only  a single base  pai r  is a l te red  which  
has  t he  poss ibi l i ty  of easy reversal ,  whereas  in AO mu-  

"fable II. Reversion rate of mutants used in the crosses 

Mutant No. Reversion Mutant No. Reversion 
frequency frequency 
with 5-BU with AO 

51 0.07 
52 0.02 
53 0.06 
54 0.01 
55 0.02 
56 0.01 

109 
110 
111 0.001 
112 
113 
114 
115 
210 
211 0.001 
212 0.001 
213 
214 0.002 
215 

Reversion rate was determined by plating 10 ~ particles on E. coli 
K-12 (~). 

Table III. Recombination frequencies in acridine orange mutants 

Cross between % Recombination 
mutant No. frequency 

210 × 113 0.105 
113 × 109 0.075 
113 × 215 0.130 

t a n t s  the  m u t a t i o n  is ef fec ted  by  inser t ion  or dele t ion 
where  the  revers ion  would  be less. 

None  of t he  m u t a n t  pairs  used showed lysis w h e n  
c o m p l e m e n t a t i o n  t e s t s  were  done,  ind ica t ing  the  presence  
of only  one func t iona l  un i t  in t he  case of the  ri l  region of 
t he  T 2 L phage.  This  corre la tes  w i th  the  work  of STREI- 
SINGER and  FRANKLIN 12, who found only  one c is t ron  in 
the  case of the  'h '  region of t he  T 2 phage.  

Tes ts  car r ied  ou t  for t h e  de tec t ion  of 3 c is t rons  y ie lded 
nega t ive  results .  This  suggests  t he  poss ibi l i ty  of one 
cistron,  and  th is  was s u b s t a n t i a t e d  by  the  resul ts  ob ta ined  
by  r ecombina t i on  b e t w e e n  d i f ferent  pairs  of AO m u t a n t s  
(Table I I I ) .  

These  resul ts  ind ica te  t h a t  the  r i i  region in the  T,  L 
phage  seems to  ac t  as a single unit .  

Zusammen[assung.  U n t e r s u c h u n g e n  der  m - R e g i o n  des 
T , -Bak te r iophagen .  Es  wurde  eine genet i sche  Analyse  
der  r i i -Reg ion  des T , - B a k t e r i o p h a g e n  durchgef t ih r t  zur 
Fes ts te l lung,  ob die Befunde,  die sich auf die Funk t ions -  
teile inne rha lb  der  r l i -Reg ion  des T4-Phagen beziehen,  
in bezug auf  die r I I -Region des T2-Phagen vera l lgemeiner t  
werden  k6nnen.  Die M u t a n t e n  w u r d e n  mi t  Hilfe yon  5- 
Bromourac i l  und  Akr id ineorange  isoliert  und  die h+r - 
M u t a n t e n  nach  demse lben  Schema  wie ftir T , - P h a g e n  
wei te r  di f ferenzier t .  Sechzig ausgew/thl te  M u t a n t e n  wur-  
den nach  funkt iona le r  Iden t i t / i t  geprfift ,  was  zur Fes t -  
s te l lung fi ihrte,  dass  die gesamte  Region  als eine E inhe i t  
funkt ion ie r t .  

•. R. GANDHI, R. J. MEHTA 
and  V. V. MODI 

Department o/Microbiology, M . S .  University o/ Baroda, 
Barocla-2 (India), 9 October 1967. 

Crosses between 2 mutants were made by infecting a culture of 
E. coli B with equal multiplicities of each type, Incubation was at 
37°C for 90 rain and reeombinants wore detected on E. coli K12 (~). 

13 G. STREISINGER and N. C. FRANKLIN, Cold Spring Harb. Symp. 
quant. Biol. 21, 103 (1956). 

Ini t ia l  C y t o t a x o n o m i c  Data  on Cer ta in  F a m i l i e s  of 

The  phy le t i c  re la t ionsh ips  be tween  the  families of 
A n u r a  t h a t  NOBLE 1 includes  in the  sub-order  of Diplasi-  
ocoela, or Ranidae ,  Hypero l idae  ( -  Po lypeda t i dae  = Rha-  
cophoridae)  and  Microhyl idae  (=  Brevicipi t idae) ,  are still  
a m a t t e r  of discussion.  To these  3 families, cer ta in  au tho r s  
add  t h a t  of t he  P h r ynomer idae ,  c rea ted  by  PARKER 2,3 
for the  single genus Phrynomerus,  with  a b o u t  5 species, 
which  differs f rom the  typ ica l  Microhyl idae  in t he  pres-  
ence of in te rca la ry  phalanges ,  which  are  ab sen t  in t he  
la t ter .  M a n y  sys t ema t i c i ans  4, however ,  m a i n t a i n  t h a t  t he  
differences exis t ing b e t w e e n  the  Microhyl idae  and  Phryn-  
omerus are of no ve ry  grea t  t a x o n o m i c  value and  assign 
th is  genus to  a sub- fami ly  of t h e  Microhyl idae  (Ph ryn-  
omerinae) .  

The  m o s t  i m p o r t a n t  theor ies  on the  phyle t ic  re la t ion-  
ships be tween  the  a b o v e - m e n t i o n e d  families are essent i-  
ally 3 in number .  According  to the  f i rs t  of these  theories ,  

A m p h i b i o u s  Anura ( D i p l a s i o c o e l a ,  after NOBLE) 

largely a t t r i b u t a b l e  to NOBLE and  t a k e n  up  b y  var ious  
authors ,  the  Ra n i d a e  cons t i t u t e  the  ances t ra l  s tock  f rom 
which  were d i f fe ren t ia ted  first  t he  Microhyl idae  (inclu- 
d ing  Phrynomerus) and  la ter  t he  Hypero l idae .  Accord ing  
to  PARKER'S theory ,  accep ted  by  var ious  o the r  a u t h o r s  5, 
the  Microhyl idae  cons t i t u t e  an init ial  d i f fe ren t ia t ion  f rom 
a ranoid  stock, f rom which  the re  la ter  der ived  the  
Ra n i d a e  in the  Holarc t ic  rea lm and  the  Hypero l idae  in 

1 G. K. NotatE, Biology o[ the Amphibia (Dover Inc., New York 
1931). 

2 H. -W. PARKER, Archo zool. ital. 16, 1239 (t932). 
3 H. W. PARKER, Frogs o/ the Family Microhyh;dae (British Mu- 

seum, London 1934). 
4 M. K. ]:IECIIT, Syst. Zool. 12, 20 (1963). 
5 I. GRIFFITHS, Biol. Rev. 38, 241 (1963). 
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the  E t h i o p i a n  region;  the  P h r y n o m e r i d a e  would const i -  
t u t e  a col lateral  b ranch  der ived f rom the  Microhylidae.  
Accord ing  to  a th i rd  theory ,  p reva l en t  a m o n g  those  
authors4,e, 7 t h a t  a t t r i bu t e  grea t  value to the  sys t ema t i za -  
t ion of the  larval  forms of the  A nura as es tab l i shed  by  
ORTorq 8, the  Microhylidae,  including Phrynomerus,  con- 
s t i tu t e  one of the  mos t  p r imi t ive  groups  of Anura,  which 
evolved separa te ly  f rom the  Ranidae .  

To make  a con t r ibu t ion  to  the  classif icat ion of the  
A n u r a  of these  families, I have  s tudied  the  ch romosome  
set  of cer ta in  species of t he  var ious  families;  these  are:  
Breviceps gibbosus (Africa) : 2 n = 24 and  Kaloula pulchra 
(Asia) : 2 n = 28 (Microhylidae) ; Phrynomerus bi/asciatus 
(Africa): 2 n = 26 (Ph rynomer idae  or Microhyl idae) ;  
var ious  E u r o p e a n  species of the  genus Rana (all wi th  
2 n = 26, excep t  R. arvalis, with  2 n = 24) and  Mantella 
aurantiaca (Madagascar) :  2 n  = 26 (Ranidae)9;  Hyper- 
olius argentivittis (Africa): 2 n = 26 and  Kassina senega- 
lensis (Africa): 2 n = 24 (Hyperol idae) .  

F igures  1-5 show mi to t ic  m e t a p h a s e s  of some of the  
species s tudied,  p repa red  by  means  of the  t echn ique  of 
squashing.  

In  none  of the  species s tud ied  are morphologica l ly  
recognizable  sex ch romosomes  present .  The meiot ic  bi- 
va len t s  of t he  male  line normal ly  show 2 t e rmina l  

ch i a sma ta  each (Figures 6-8), save for a few excep t ions  
of which I shall  speak in o the r  works.  

The morphological  re la t ionships  b e t w een  the  sets  of the  
species s tud ied  are summar ized  in F igure  9, which shows 
a compar i son  be tween  the  haploid  k a r y o t y p e s  of species 
of the  var ious  families, cons t ruc ted  by  using a single 
homologue  of each pair  of a mitot ic  f igure of each species. 

F r o m  an e x a m i n a t i o n  of this  Figure,  ce r ta in  observa-  
t ions  m a y  be made.  

The 2 Microhylidae,  belonging to 2 d i f fe ren t  sub-  
families, differ widely in the i r  ka ryo types ,  which  do no t  
reveal  any  charac te r i s t ic  of karyological  p r imi t iveness ,  
such as the  presence  of acrocentr ic  ch romosomes  or 
mic rochromosomes ,  which is, on the  o ther  hand,  p ro p e r  
to the  set  of species be longing to the  older  families of 
Anura  (Ascaphidae,  Discoglossidae, Pipidae~° ~2). 

6 R. F. INGER, Evolution 21, 369 (1967). 
7 1"~. LAURENT, pe r sona l  eotnmtlnicat iol ] .  
s G. L. ORTOrL Syst. Zool. 6, 79 (1957). 
9 A. MORESCM~CHt, Caryologia 20, 65 (1967). 

~0 A. MOR~SCALCm, Att. Soc. pelorit. Sci. fis. mat. nat. 13, 23 (1967). 
n A. MORESCALCm, Riv. Biol. 59, 3 (1966). 
12 A. MORESCALCltI, Experientia 23, 1071 (1967). 
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Fig. l. Sperinatogonial metaphase of 
Breviceps. x 2000. 
Figs. 2-5. Intestinal metaphases of 
Kaloula ~ (Fig. 2), Phrynomerus 
(Fig. 3), Kassina c~ (Fig. 4), Hyperolius 
(Fig. 5) × 2000. 
Figs. 6 8. Spermatocyte metaphases I 
of: Phrynomerus (Fig. 6), 11reviceps 
(Fig. 7), Kassina (Fig. 8) × 2000. 
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Fig. 9. Haploid karyotypes of some of the species studied, constructed by using a single chromosome of each pair of homologues of a mitotic 
metaphase. The lines joining chromosomes of various karyotypes indicate a morphological affinity between them; the arrows indicate 
the chromosomes most frequently provided with heteroehromatic areas in each species. Brev., Breviceps; Kal., Kaloula; (M), Microhylidae; 
Phryn., Phrynomerus; (P), Phrynomeridae; Mant., Mantella; (R), Ranidae; Kass., Kassina; (H), Hyperolidae. 

The  k a r y o t y p e  of Phrynomerus close r e sembles  t h a t  of 
c e r t a i n  R a n i d a e  of t h e  gene ra  Rana a n d  Mantella °. 

The  k a r y o t y p e  of Hyperolius (n ~ 13) possesses a n  
a d d i t i o n a l  sma l l  m e t a c e n t r i c  c h r o m o s o m e  as c o m p a r e d  
w i t h  t h a t  of Kassina (n = 12); t h e  k a r y o t y p e s  of t h e  2 
H y p e r o l i d a e  differ  f rom t h e  genera l  k a r y o t y p e  of t h e  
R a n i d a e  in  t h e  m o r p h o l o g y  of t he  smal l  ch romosomes ,  
which,  in  t h e  former ,  a re  nea r ly  all  m e t a c e n t r i c  a n d  
r e l a t i ve ly  la rger  t h a n  t h e  c o r r e s p o n d i n g  c h r o m o s o m e s  of 
t h e  R a n i d a e .  The  2 famil ies  a re  the re fo re  seen  to  be  
ka ryo log ica l ly  well d i f f e r en t i a t ed  f rom each  o t h e r ;  in  a n y  
case, for  f u r t h e r  c y t o t a x o n o m i c  o b s e r v a t i o n s ,  i t  a p p e a r s  
necessa ry  to  s t u d y  a g r ea t e r  n u m b e r  of species, p a r t i c u -  
l a r ly  of o t h e r  geograph ica l  areas .  

T h e  karyo log ica l  r e p o r t s  so far  descr ibed ,  even  if 
s can ty ,  m a y  p r o v i d e  c e r t a i n  d a t a  for r econs ide r ing  t h e  
va r ious  theor i e s  f o r m u l a t e d  w i t h  r e g a r d  to  t h e  p h y l e t i c  
r e l a t i onsh ip s  b e t w e e n  t h e  famil ies  of t h e  R a n i d a e  a n d  t h e  
Microhyl idae .  

I n  th i s  respect ,  t h e  d a t a  col lected on  Phrynomerus are  
of t h e  g r e a t e s t  i n t e r e s t :  t h i s  A n u r a n ,  w h i c h  is a n a t o m i c -  
a l ly  a special ized t y p e  of Microhyl idae ,  h a s  a close ka ryo -  
logical  a f f in i ty  w i t h  t h e  1Ranidae. 

Th i s  fac t  m a y  p e r h a p s  c o n s t i t u t e  a proof  of f a m i l y  
r e l a t i onsh ips  b e t w e e n  R a n i d a e  a n d  Microhyl idae .  

I n  th i s  case, t he  karyo log ica l  d a t a  would  a p p e a r  to  be  
in d i s a g r e e m e n t  w i t h  t he  t h e o r y  of t i le p r i m i t i v e n e s s  
(prev ious ly  m e n t i o n e d )  a n d  s e p a r a t e  e v o l u t i o n  of t h e  
Mic rohy l idae  as c o m p a r e d  w i t h  t h e  R a n i d a e  4,6,s, 

However ,  t he  d a t a  j u s t  desc r ibed  are  insuf f ic ien t  to  
c lar i fy  t he  ques t i on  of t h e  g rea t e r  or  lesser p r i m i t i v e n e s s  
of t h e  Mic rohy l idae  as c o m p a r e d  w i th  t he  R a n i d a e .  

H y p o t h e t i c a l l y ,  t h e  k a r y o t y p e  of Breviceps (n = 12) 
m a y  be  t r a c e d  b a c k  to  one  of a r a n o i d  type ,  a s s u m i n g  
t h a t  i t  h a s  evo lved  in t h e  s a m e  w ay  as  t h e  g e n o m e  of 
R. arvalis (n ~ 12, w i t h  6 la rge  c h r o m o s o m e s  a n d  6 smal l  
ch romosomes ,  as in  Breviceps), w h i c h  a p p e a r s  to  de r ive  
f rom t h e  genera l i zed  k a r y o t y p e  of t h e  R a n i d a e  w i t h  
n = 13 9; t h e  k a r y o t y p e  of Kaloula (n = 14) m a y  also be  
t r a c e d  to  a r a n o i d  type ,  a s s u m i n g  t h a t  1 la rge  c h r o m o -  
some  (such as  t h e  t h i r d  of t h e  R a n i d a e )  m a y  h a v e  g iven  
r ise to  2 smal le r  c h r o m o s o m e s  (such as  t h e  f i f th  a n d  s i x t h  
of Kaloula). Howeve r ,  t h e  poss ib i l i ty  of t h e  inve r se  pro-  
cess, or t h e  d e r i v a t i o n  of a r a n o i d  k a r y o t y p e  f rom 1 of t h e  
k a r y o t y p e s  of t h e  2 Mic rohy l idae  (especial ly  t h a t  of 
Kaloula), is n o t  to  be  exc luded.  

T h e  t h e o r y  m a y  be  a d v a n c e d  t h a t  a k a r y o t y p e  of a 
genera l ized  form,  p e r h a p s  s imi la r  to  t h a t  of Kaloula or  
t h a t  of Rana, m a y  h a v e  been  p r e s e n t  in  t h e  r a n o i d  s tock  
f rom which ,  as  is a s s u m e d  b y  va r ious  au tho r s ,  t h e  2 la rge  
famil ies  in  ques t ion  m a y  h a v e  evolved.  Th i s  w o rk i ng  
hypo thes i s ,  wh ich  will be  t e s t e d  w i t h  new re sea rch  on  
o t h e r  sub- fami l ies  of Mic rohy l idae  a n d  R a n i d a e ,  is of 
g r ea t  in te res t ,  since, in  t h e  case of a c o n f i r m a t i o n  of t h e  
ex i s tence  of a single k a r y o t y p e  f r o m  w h i c h  those  of t he  
va r ious  species of t h e  2 famil ies  m i g h t  h a v e  evolved,  
d o u b t  wou ld  be  shed  u p o n  t h e  theor i e s  r ega rd ing  t h e  
p o l y p h y l e t i c  n a t u r e  of Mic rohy l idae  a n d  1Ranidae ~,1~. 

~s Research carried out through a contribution from the C.N.R. 
(Genetics Enterprise). 
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Riassunto. Lo s t u d i o  car iologico di a l c u n e  specie delte 
famigl ie  dei  Microhyl idae ,  P h r y n o m e r i d a e ,  R a n i d a e  e 
Hypero l idae ,  le cui  re laz ion i  f i le t iche sono t u t t ' o r a  assai  
discusse,  fornisce  d a t i  a favore  de l l ' ipotes i  di r a p p o r t i  di  
p a r e n t e l a  t r a  i Mic rohy l idae  (i qua l i  n o n  a p p a i o n o  cario- 
l og i camen te  p r imi t iv i )  e i Ran idae ,  in  q u a n t o  Phryno- 
merus, che  f e n o t i p i c a m e n t e  ~ assai  v ic ino  ai Mic rohy l idae  
e d a  va r i  a u t o r i  8 cons ide ra to  u n  m e m b r o  di q u e s t a  

famigl ia ,  h a  un  ca r io t ipo  assai  s o mi g l i an t e  a quel lo  dei 
R a n i d a e ;  gli H y p e ro l i d ae  s t u d i a t i  sono  c a r i o l o g i c a m e n t e  
a b b a s t a n z a  d i f fe renz ia t i  d a  q u e s t ' u l t i m a  famigl ia .  

A. MORESCALCHI 

Istituto di Istologia ed Embriologia dell' Universit& 
Napoli (Italy), .30 October 7967. 

Phototactic Choice Between Two White Light Sources of Various Intensity in Blowfly,  Calliphora 
erythrocephala Meig. 

A group  response  of f ree ly  m o v i n g  i n v e r t e b r a t e s  to  2 
w h i t e  l igh t  sources  of v a r y i n g  r e l a t i ve  in t ens i t i e s  seems 
to  be  p r e s e n t l y  a neg lec ted  p r o b l e m  in t h e  s t u d y  of a n i m a l  
b e h a v i o u r .  W e  c a n  h a r d l y  say  w h e t h e r  i t  h a s  ever  b e e n  
t h o r o u g h l y  s t ud i ed  a t  all. A single p a p e r  on h o n e y b e e s  z 
m a y  be  cons ide red  t h e  b u l k  of the  l i t e r a t u r e  on  t he  p rob -  
lem.  A f o r m u l a  p u t  f o rwa rd  in  i t :  

l o g R  = m l o g E  + b (1) 

(where  E is t h e  r a t i o  of t h e  i n t e n s i t y  of t he  va r i ab l e  
wh i t e  l igh t  to  t h a t  of t he  c o n s t a n t ,  s t a n d a r d  w h i t e  l ight ,  
R t h e  r a t i o  of t he  n u m b e r  of bees  a t t r a c t e d  b y  t he  con-  
s t a n t  l ight ,  m t h e  t a n g e n t  of t h e  angle  of inc l ina t ion ,  a n d  
b a c o n s t a n t )  c l a imed  for  a b o u t  35 yea r s  to  descr ibe  t h e  
f a t e  of insec t  p o p u l a t i o n  in  t h e  Y m a z e  u n d e r  t h e  in f luence  
of 2 l igh t s  of va r i ous  i n t e n s i t y .  A n  a t t e m p t  to  ve r i fy  t h i s  
h y p o t h e s i s  on  house-fl ies,  m a d e  r e c e n t l y  b y  t h e  senior  
a u t h o r  2, fa i led to  con f i rm  i t  unequ ivoca l ly .  Those  resul ts ,  
however ,  p r o v i d e d  no  e x p l a n a t i o n  for  a n o t h e r  m a t h e -  
m a t i c a l  de sc r ip t i on  of t he  b e h a v i o u r  of flies. 

I n  t he  l i gh t  of this ,  i t  seems to  be  jus t i f i ed  to  p r e s e n t  
t h e  r e su l t s  o b t a i n e d  b y  one  of us, r e c e n t l y  c o m p l e m e n t e d  
b y  t h e  senior  a u t h o r ,  w h i c h  conce rn  a s imi la r  p r o b l e m  in  
blowflies.  

Material and methods. T h e  app l ied  m e t h o d  was t h e  
s ame  as in  t h e  p a p e r  of CHMORZY~ISKI z. A mixed  popu la -  
t i on  of b o t h  sexes of d a r k - a d a p t e d  blowfl ies  of t he  'wi ld  
s t r a i n '  were  a l lowed to  p e n e t r a t e  a wooden  Y maze  
i l l u m i n a t e d  f rom the  ends  of t h e  2 a r m s  b y  a p p r o x i m a t e l y  
para l l e l  w h i t e  l igh t  b e a m s  c o m i n g  t h r o u g h  w a t e r  hea t -  
f i l ters  f rom 5 0 W  1 2 V  C. Zeiss ( Jena)  bulbs .  I n t e n s i t y  of 
a s t a n d a r d  l igh t  a t  t h e  d i s t a n t  end  of one  a r m  a m o u n t e d  
to  900 lux  (%), a r e l a t ive  i n t e n s i t y  of t he  o t h e r  l igh t  
a s s u m e d  values ,  E, w i t h i n  t h e  l imi t s  f rom 1/100 to  4, as  
p r e s e n t e d  in t h e  T a b l e ;  (e a re  c o r r e s p o n d i n g  abso lu t e  
va lues  of i l l u m i n a t i o n  of v a r i a b l e  l ight) .  Af t e r  e ach  10 
Inin run ,  t h e  l igh t s  were  sw i t ched  off, a n d  t h e  flies 
col lected f rom t h e  e n d s  of t h e  a rms ,  a n d  coun ted .  T h e n  
t h e  e x p e r i m e n t  was  r e sumed .  T h e  p r o c e d u r e  was  r e p e a t e d  
u n t i l  al l  t h e  flies m a d e  choice b e t w e e n  t h e  2 a r m s  of t h e  
maze .  E a c h  p a i r  of l igh t s  was  t e s t ed  a t  l eas t  twice, e ach  
t i m e  w i t h  a n o t h e r  g roup  of flies, t he  m u t u a l  pos i t ion  of 
l igh ts  be ing  changed .  All  t h e  e x p e r i m e n t s  were p e r f o r m e d  
in s imi la r  cond i t i ons  as to  t h e  age of flies, t he  t i m e  of day,  
t e m p e r a t u r e ,  h u m i d i t y ,  a n d  so on. 

Results. The  n u m b e r s  of flies a t t r a c t e d  to  t h e  exper i -  
m e n t a l  l ights ,  n, in  all  e x p e r i m e n t s  a re  p r e s e n t e d  in t h e  
T a b l e ;  N are  t h e  n u m b e r s  of flies used for  e ach  tes t .  
R e s p e c t i v e  p ropor t i ons ,  Pexp, a n d  t he  rat ios ,  Rexp, of t h e  
flies a p p r o a c h i n g  t h e  v a r i a b l e  l i gh t  are  also given.  These  
d a t a  i n d i c a t e  t h a t  t h e  g r ea t e r  t h e  d i f ference  be tween  
in tens i t i e s  of t h e  pa i r  of e x p e r i m e n t a l  l ights ,  t he  less flies 

e n t e r  t h e  d a r k e r  a r m  c o m p a r e d  w i t h  those  a t t r a c t e d  to  
t h e  o t h e r  one. 

Discussion. Thi s  genera l  t e n d e n c y  is s imi la r  to  t h a t  
obse rved  b y  BERTHOLF l in h o n e y b e e s  a n d  b y  t h e  a u t h o r  2 
in house-fl ies.  However ,  w h e n  c o m p a r e d  in deta i ls ,  t h i s  
co r re l a t ion  (Figure)  does  n o t  coincide  in all t hese  cases. 
T h e  i m p o r t a n t  f ea tu re  of our  r e c e n t  r e su l t s  is t h a t  a t  
h ighe r  i n t ens i t i e s  of v a r i a b l e  l igh t  i ts  a t t r a c t i v e n e s s  r ises 
on ly  v e r y  slowly, un l ike  th i s  in  lower  in tens i t ies .  T h u s  
one  c a n  e x p e c t  t h a t  t h e  p r o p o r t i o n  of flies a t t r a c t e d  b y  
t h e  b r i g h t e r  l i gh t  t e n d s  t o w a r d s  a m a x i m a l  va lue  of a b o u t  
0.60. F u r t h e r  e x p e r i m e n t s  are  needed  for a decis ive  so lv ing  
of th i s  view. A n d  here  is a possible  e x p l a n a t i o n  of t he  
m e c h a n i s m  of pho t i c  r eac t ions  of insec t  p o p u l a t i o n  such  
as  a re  o b s e r v e d  u n d e r  t h e  cond i t i on  of choice  of 2 w h i t e  
l igh t s  of v a r i o u s  r e l a t i ve  in t ens i t i e s  in  a Y maze .  T h e  
a s s u m e d  m e c h a n i s m  cons i s t s  of 2 processes  i n d e p e n d e n t  
of each  o the r .  

(a) A ce r t a i n  p r o p o r t i o n  of insec t  popu la t i on ,  Pi, m a k e s  
choice b y  c h a n c e  w i t h  t h e  p r o b a b i l i t y  of z/2, i n d e p e n d e n t l y  
of r e l a t ive  in tens i t i e s  of l ights .  Th i s  g roup  of ' i nd i f f e r en t '  3 
insects ,  hi, seems to  be  d i r ec t ly  p r o p o r t i o n a l l y  co r r e l a t ed  
w i t h  t h e  l o g a r i t h m  of t h e  s u m of a b s o l u t e  va lues  of b o t h  
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Correlation of the proportion ( ~  1.96 6) of flies approaching variable 
white light with the relative intensity of it. Further explanations in 
text. 
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s Some of them, however, can be sensitive but they might have 

entered a 'wrong' arm due to geometrical characteristic of the 
maze. It will be, of course, a statistically constant proportion (for 
a given type of maze) which contributes to the parameter a in the 
formula (2). 


