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in a box  conta in ing  air s a tu ra t ed  wi th  fo rma ldehyde  
vapour ,  a t r e a t m e n t  which  should comple te ly  inh ib i t  the  
ol factory  func t ion ing  of t he  an t ennae  for a t  least  30 min  s. 
The t r ea ted  males  copula ted  w i t h  virgin females  or 
engaged in homosexua l  ac t iv i ty  a few minu te s  af ter  the i r  
release f rom the  box.  

Moreover,  the  sexual  behav iour  of groups of males  
under  p roper  env i romnen ta l  condi t ions  does no t  change 
in t he  presence  of TTA or virgin females.  In  order  to  
d e m o n s t r a t e  this,  3 gauze cages w i th  20 males  each, were 
p u t  in a ven t i l a t ed  fume hood wi th  d im orange l ight  a t  
dawn.  The cages were placed side by  side and  separa ted  
by  ca rdboard  walls to  p r e v e n t  air communica t ion .  The 
f irs t  cage served as a control .  In  f ron t  of the  second cage 
2 rubbe r  s toppers  were placed and  t r ea t ed  w i t h  10 .8 mg  
of TTA, whereas  a cage wi th  5 virgin females  was placed 
in f ron t  of the  t h i rd  cage. No difference in sexual  behav-  
iour could be observed  in the  3 cages in two  subsequen t  
evenings.  W i t h i n  1 h 4 (4) copula t ions  occurred in t he  
control  cage, 3 (5) in the  cage wi th  TTA, and 4 (3) in the  
presence  of females.  

In  a fu r the r  e x p e r i m e n t  5 vi rgin  females  were p u t  in a 
cage conta in ing  20 males.  W i t h i n  1 hour  3 he te rosexua l  
and 4 homosexua l  copulat ions  occurred.  

The resul ts  r epor ted  in th is  paper  show t h a t  males  and  
females  of th is  species will copula te  i ndependen t l y  of the  

presence  or absence of the  pheromone ,  if t h e y  mee t  each 
o ther  under  p roper  env i ronmen ta l  condi t ions .  Thus  
control  of Z. diniana by  male confusion tac t ics  is no t  
possible in a forest  in which  the  popu la t ion  dens i ty  is 
h igh  enough  to  enable  the  sexes to  mee t  accidental ly ,  i.e. 
w i t h o u t  t he  help of the  pheromone .  

Zusammen/assung. Das Gesch lech t sphe romon  des L~ir- 
chenwicklers  Zeiraphera diniana wird in einer Driise des 
Weibchens  an der Basis des Oviposi tors  p roduz ie r t  und  
scheint  mi t  trans-11-Tetradecenylacetat iden t i sch  zu sein. 
Das P h e r o m o n  ist  ausschliessl ich Lockstoff  mi t  Dis tanz-  
wi rkung  und  ist  fiir die Kopu la t ion  bedeutungslos .  Diese 
wird  un te r  b e s t i m m t e n  U mw el t s b ed i n g u n g en  durch  rein 
opt ische  St imuli  ausgel6st.  Da  die M~innchen n ich t  s t reng  
zwischen den Geschlechtern  un te r sche iden  k6nnen,  
k o m m e n  homosexuel le  Kopu la t ionen  vor. 
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The Diffusion Coefficient of S o d i u m  in Barnacle  Muscle  Fibres  

One of the  unique advan tages  of conduc t ing  exper imen t s  
w i th  g iant  ceils is t h a t  t h e y  can be loaded wi th  an isotope 

, fairly rap id ly  by  microinject ion.  The t echn ique  of micro- 
in ject ion as adop ted  b y  me is essent ia l ly  t h a t  devised by  
HODGKIN and  KEYNES 1 for expe r imen t s  on squid axons.  
This  involves  inser t ion of a microinj  ector  down  the  center  
of a cannu la ted  p repa ra t ion  e.g. barnacle  musc le  fibre, 
and  eject ion of a smal l  vo lume of ' ho t '  solution.  Some 
work  based on the  micro in jec t ion  of r ad iosod ium had  
been repor ted  f rom this  l abora to ry  ~ b u t  no a t t e m p t  had  
been made  to  de te rmine  the  diffusion coeff icient  of Na  in 
the  sarcoplasm. As po in ted  out  by  HODGKII~ andKEvNES ~, 
the  p rob lem is 'one of diffusion wi th in  an inf ini te  cyl inder  
whose surface is insula ted ' .  Hence  the  equa t ion  given by  
CARSLAW and  JAEGER a can be used. The express ion  is: 

Yt = 1 + ~ e-~Dt/~lJo(o: ) , 
Yoo 

CLI, ~ 2  " " ,  

where  Yt/Yoo is t aken  as t he  Na  eff lux at  t ime  (t) re la t ive  
to  the  m ax ima l  s t eady  Na efflnx, D the  diffusion coeffi- 
cient, a~, g.,.., t he  pos i t ive  roots  of the  f i rs t  order  Bessel 
func t ion  J1 (c~) = 0 and a t he  radius  of the  muscle.  

T w e n t y  four  expe r imen t s  carr ied out  on barnacle  
muscle  fibres f rom Balanus nubihts or B. aquila were 
selected f rom a large a m o u n t  of da t a  in hand,  and analy-  
zed. These were singled out  because  the  ra te  cons t an t  for 
2~Na efflux in each ins tance  was a cons t an t  and  because 
the  f ibers were abou t  the  same in d i ame te r  ( ~ 1  ram). 
Computa t ion  of D f rom the  above equa t ion  wi th  t as 2 mill  
gave a m e a n  value of 2.2 4- 0.093 (S.E. of t he  mean) X 
10 -~ cm2/sec a t  22-23 ~ C. This  is more  t h a n  thr ice  the  value 
r epor ted  for sk inned  barnacle  fibers b y  I42USHMERICK and  
PODOLSKY 4 who de t e rmined  the  longi tudinal  diffusion of 
Na  f rom the  diffusion equa t ion  for an infini te  slab. On the  
o ther  hand,  the  value of 2.2 • 10 -6 cm2/sec is' half  t h a t  
found by  BITTAR, CALDWELL and LOWE 5 in muscle  fibers 
f rom the  crab, Maia squinado. One reasonable  exp lana t ion  

for th is  difference is t h a t  the  T - sys t em ill barnacle  fibers 
is more  e labora te  and wel l -developed t h a n  in Maia fibres 
(BITTAR et al.~; RICI-IARDS6). 

AS repor ted  by  BUNCH and  KALLSEN 7, t he  diffusion 
coeff icient  of urea and glycerol in barnacle  fibres is 1.87 • 
10 -~ cm2/sec and  1.25 X10 -5 cm/sec,  respect ively.  This  
resul t  is r a the r  surpr is ing no t  only in view of such 
physical  f a c to r s . a s  the  T - sys t em and  SR b u t  also the  
viscosi ty  of t he  sarcoplasm. T h a t  r e t a rda t ion  does t ake  
place is shown by  the  recen t  work  of CAILL]~ and  HINKE s 
who found the  diffusion coefficients of sorbi tol  and Na 
reduced by  a lmos t  50%. 

Zusammenjassung. In  Muskelfasern der  E n t e n m u s c h e l  
(Balanus nubilus und  Balanus aquila) betr / igt  der  Nat r i -  
um Dif fus ions-Koeff iz ien t  2,2 X 10 -6 cm~/sec. 
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