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that among the double crossovers involving regions in opposite chro- 
mosomes arms, the majority involved only two strands. Recent work 
has not confirmed this report of an excess of 2-strand double cross- 
overs." LINDEGRE~ and LINDEGREN pointed out that the ratio of 
2-:3-:4-strand double exchanges occurring in regions I and IV 
analyzed by them were independent of events occurring in regions 
II and l l I ,  and it is clear that SrADLErZ understands the significance 
of this statement by the quote above. Between regions I and IV, 
LIr~DECREU and IA~DECr~EN reported a frequency of 15:7:6 of 
2-:3-:4-strand double exchanges making STADLER'5 comments on 
the absence of evidence for chromatid interference dcscribed by 
LINDEGREN and LINDEGREN incomprehensible. 

Throughout his discussion, STADLER has failed to discriminate 
between recombination and crossing-over. Since it is obvious that 
undetected multiple exchanges must be involved, WmTEHOUSE'S 
correction must be applied before any conclusive interpretation c a n  
be drawn from his data. 

Zusammen/assung 

Fiir die In te rpre ta t ion  genetischer Ergebnisse wird 
den Autoren vorgeschtagen, Grundannahmen jeweils 
ausfiihrlich zu formulieren. 

S T U D I O R U M  P R O G R E S S U S  

The Use of Radioactive Bands in Tracing 
Hibernating Bats 

By A. PUNT and P. J. VAN NmUWENHOVEN 1 

In t roduct ion . - - In  the southern par t  of the province of 
Limburg (the Netherlands) a number  of caves are found, 
which are formed by excavat ing  the l imestone for build- 
ing purposes, These caves provide an ideal shelter to 
hibernating bats. Hundreds of bats of 11 species can be 
found in these large labyrinths during the winter  and it 
is clear tha t  Dutch  zoologists have  studied physiological, 
ecological and ethological problems concerning bat  
hibernation (BELs2; SLUITER et al.a; D~ WILDE and VAI~ 
I~IEUWENHOVEN 4) . 

When bat  behaviour  during the winter  was studied 
some difficulties were met,  which were not  easy to over- 
come. The aim of this paper is to point  out  a method 
to deal with one of these problems and to report  some 
results recently obtained by using this method. 

As is general ly  assumed bats do not remain asleep 
for the whole winter  season bu t  get awake periodically. 
DE WILDE and VA~¢ ~N]'IEUWENHOVEN tried to determine 
the mean durat ion of the sleep-period which was esti- 
mated to be a few weeks. They also studied the migra- 
tion of hibernat ing bats, depending on this fact. They 
found tha t  especially in the second half of the winter 
animals, being marked with a luminium bands disap- 
peared from the cave and tha t  new bats, without  bands, 
appeared. I t  may  be noticed, t h a t  this winter  migrat ion 
could have been forwarded by the act of banding itself, 
which may  alarm the  animals considerably. Bu t  the ap- 
pearance of bats wi thout  bands, which probably never 
had been handled, was considered to be natural  be- 
haviour. 

1 From the Laboratory of comparative Physiology University 
of  Amsterdam. 

2 L. BELS, Publicaties van hct Natuurhist. Genootschap in 
Limburg V (1951~); Thesis, Utrecht. 

3 j . W .  SLUITER, P. F. VAr~ HEERDT, and J.  Tm DE S~tlDT (review 
of literature), De Levende Natuur, Linders, Arnhem (1956). 

4 j .  DE WILDS and P. J.  vAr¢ NIEUWENHOVEN, Publicaties van h e r  
Natuurhist. Genootschap in Limburg VII, 51 (1954). 

So it  was very likely tha t  local migration, from one 
cave to another took place during the winter, which was 
in accordance with observations of FoLx ~, ANClAUX 6, 
xV~ERSCHUR:ENT, and KOWALSKI s. 

Much bats are hibernat ing in fissures of the rocky 
walls of the cave and they may  enter  into these crevices 
so far, tha t  they cannot  be detected visually. Now the 
disappearance of banded bats and the appearance of 
unbanded ones could also be explained by displace- 
ments  of animals to and from this invisible bat-reservoir .  
So there are two possible explanations for the change in 
populat ion of a cave: local-migration to and from other  
caves and movements within the cave to and from un- 
accessable fissures in the rock. In order to determine 
which of the two possibilities was the most  likely, we 
provided bands with radioactive material,  which made it 
possible to trace the animals even when they  were qui te  
invisible. 

Methods . -  Bands of the usual size (width 4 mm, 
weight  120 rag) were made of a luminium and s tamped 
with a number. One of the ends was lengthened and 
folded back to form a small tube. In  this tube a small 
rod of radioactive ant imony (Sb lz4) (approximately  2 
mm long, diameter 1 mm, weight 10 mg) was inserted 
and fixed by pinching the aluminium edges of the tube. 

Sb ~4 was used for some special reasons. In the first 
place the half life of this material is 60 days. So its radio- 
ac t iv i ty  was lost after not to long a period. Our experi- 
ments had a duration of some months and we thought  i t  
bet ter  tha t  the ac t iv i ty  of the material  vanished soon 
after  that .  As some banded animals escaped it  was not  
possible to remove all bands at  the end of the  experi-  
ments.  But  now the escaped animals were not  exposed to  
the radiat ion for a long t ime and the ' radio act ive '  ma- 
terial was not scattered over the country.  Moreover 
experiments in the next  season could not be spoiled by 
the remained act ivi ty  from earlier investigations. I n  the 
second place Sb ~24 produces 7-radiation, ranging f rom 
0.12 to 1.7 MV, with a large quant i ty  of the short  wave-  
lengths (up to 39~/o of the 1.7 MV rays). These hard rays 
penetrated sufficiently through the limestone, the 
animals were detectable even when hiding a t  a consid- 
erable distance in crooked fissures. 

The rods of an t imony were made by us and after-  
wards act ivated in the cyclotron a t  Kjeller, Norway,  by  
the mediat ion of Phil ips-Roxane N. V., Holland,  which 
firm also est imated the ac t iv i ty  to be about  250 #c per 
rod of 10 mg. No bands were used till three weeks after  
the process of act ivat ion was finished, the  mater ia l  
having lost in this t ime most  of the fl-radiation caused 
by equally formed Sb x~2 (half life: 2.8 days). 

As far as we know, no damage was done to the animals. 
At  the end of our experiments  the  bats were as normal  
as they could be. This was as we expected for by a very  
rough calculation the dose of radiat ion was es t imated 
to be 16 r /week in the beginning of the exper iments  
(clinical dose in man:  20 r/week). The  radioact ive bats 
were traced by means of a por table  ba t t e ry  monitor,  
provided with a low voltage halogen quenched gamma-  
counter tube, Philips No. 18502. The moni tor  was buil t  
according to GODFREY 9, with some modifications of 
minor importance.  The Geiger-Mfiller tube was housed 
in an a luminium cylinder (Philips Probe PW 4101) 
which was a t tached to the end of a bamboo rod, which 

S G, E. FOLK, J.  Mammal. 21, 306 (1940). 
e F. ANCIAUx DE FAVEAUX, J. Mammal. i6, 148 (1952). 
7 j .  VERSCUURE~, Bull. MUS. Hist. nat. Belg. z5, 1 (1949). 
S K. KOWALSKI and R. J. WOJTUSIAK, Cracova Bull a, 33 (1952). 
9 G. K. GODYREY, Ecology 35, 5 (1954). 
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could be s h o v e d  o u t  to  a l engh t  of 5 m in o r d e r  to  s u r v e y  
f issures in t h e  cei l ing of h igh  galleries.  F o r  aud ib le  
de t ec t i on  of c o u n t s  e a r p h o n e s  were  c o n n e c t e d  to  t h e  
i n s t r u m e n t .  

R e s u l t s . - - I n  t h e  w i n t e r  of 1954-1955 b a t s  were  b a n d e d  
w i t h  r a d i o a c t i v e  m a t e r i a l  in t h e  cave  ' A p o s t e t h o e v e '  
nea r  Maas t r i eh t .  As m o s t  of t h e  b a t s  h i b e r n a t i n g  t h e r e  
were  s u b j e c t e d  to  o b s e r v a t i o n s  conce rn ing  t h e  per iod ica l  
a w a k e n i n g  (c/.  DE WILDE a n d  VAN NIEUWl~N~IOVEN4), 
on ly  a smal l  n u m b e r  of  an ima l s  was  ava i l ab le  for  ou r  
pu rpose .  So b a t s  were  g a t h e r e d  in  a n o t h e r  abode ,  t h e  
R i e s e n b e r g  cave ,  a n d  a f te r  be ing  b a n d e d  l i b e r a t e d  in t h e  
' A p o s t e l h o e v e ' .  This  t ook  p lace  w i t h  27 an ima l s  on 
J a n u a r y  6 th  1955 a t  10.30 p .m.  T h e  n e x t  d a y  25 ou t  
of t h e s e  27 b a t s  were  r ecovered ,  all as leep  again .  On ly  
17 o u t  of th i s  n u m b e r  were  equa l l y  f o u n d  b y  e x p e r i e n c e d  
b a t - f i n d e r s  w h i c h  d e m o n s t r a t e s  t h e  r a t h e r  h igh  p e r c e n t -  
age of invis ib le  or ove r looked  ba t s .  Th i s  was  t h e  m o r e  
s t r i k ing  as t h e  galleries in th is  cave  are  v e r y  l o w - p i t c h e d  
a n d  the re fo re  could  ease ly  be  su rveyed .  I n d e e d  radio-  
a c t i v i t y  t r a n s p i r e d  f r o m  v e r y  smal l  f issures a n d  i t  was  
a m a z i n g  to  f ind  t h a t  a c t u aUy  b a t s  were  h id ing  the re .  On 
J a n u a r y  7 th  a n o t h e r  15 b a t s  were  col lec ted ,  b a n d e d  a n d  
re leased  in  t h e  ' A p o s t e l h o e v e ' - c a v e  a n d  f r o m  t h a t  d a t e  
on t h e  whole  cave  was  s u r v e y e d  w i t h  t he  m o n i t o r  a t  
r e g u l a r  i n t e rva l s  of t ime .  I n  Tab le  I t h e  resu l t s  of t hese  
i n v e s t i g a t i o n s  are  s u m m a r i z e d  a n d  c o m p a r e d  w i t h  t h e  
c o u n t i n g  of b a t s  w h i c h  h a d  n o t  been  m a r k e d  w i t h  Sb x~4. 

Table 1 

Recoveries of bats in the 'Apostelhoeve'-cave, Winter 1955 

wii h r ~dio- [ 
c t i  v e  ] 

b~nd~ % 

Number on January 7 t h . .  42 ---. 100 
After 1 week 32 = 76 
After 4 weeks. 27 = 64 
After 7 weeks. 18 = 43 
After 10 weeks. 15 = 35 

wi :h xo~ ] ~ t h o u t  
math ..... N mas bands 

26 = 100 0 

6 =  23 10 
4 =  15 6 
2 =  8 5 

I t  t u r n e d  ou t  t ha t ,  us ing t h e  r a d i o a c t i v e  t r ac ing  m e t h o d ,  
t h e  n u m b e r  of  b a t s  wh ich  could  be  r e c o v e r e d  a f t e r  t h e  
i n d i c a t e d  i n t e r v a l s  of t i m e  was  m u c h  h ighe r  t h a n  in  t h e  
c o n s e r v a t i v e  wa?- of b a t  band ing .  I t  is obv ious  t h a t  t h e r e  
are t w o  reasons  for  th is  d i sc repancy .  I n  t h e  f i r s t  p lace  
t h e  b a t s  were  d e t e c t e d  even  when  invis ible ,  a n d  s e c o n d l y  
no h a n d l i n g  was  n e e d e d  to  dec ide  w h e t h e r  t h e  found  
an ima l  was  a r e c e n t l y  b a n d e d  one  or  no t .  F r o m  t h e s e  
resu l t s  m a y  be c o n c l u d e d  t h a t  an  invis ib le  b a t  r ese rvo i r  
ex is t s  even  in  a cave  wh ich  is well su rveyab le .  On t h e  
o t h e r  h a n d  t h e  g r a d u a l l y  dec reas ing  n u m b e r  of rad io-  
ac t ive  b a t s  p o i n t s  to  t h e  f ac t  t h a t  local  m i g r a t i o n  occurs  
in  t h e  s econd  ha l f  o f  t h e  win te r .  

I n  Tab le  I I  t h e  r e su l t s  a re  c lass i f ied  as to  species  a n d  
sex  of t h e  an ima l s  u n d e r  i nves t i ga t i on .  I n  t he  s econd  
space  the  n u m b e r  of ba t s  is shown,  in t h e  t h i r d  one  t h e  
an ima l s  w h i c h  were  stil l  p r e s e n t  on M a r c h  17th, w h e n  
t h e  e x p e r i m e n t  was  f in i shed  a n d  t h e  b a n d s  were  r e m o v e d .  

One  t h i n g  was  u n s a t i s f a c t o r y  in  th i s  e x p e r i m e n t .  W e  
h a d  col lec ted  ou r  b a t s  f r o m  a cave  a t  s o m e  d i s t a n c e  f r o m  
t h e  ' A p o s t e l h o e v e ' .  A n d  as we  k n o w  b a t s  to  h a v e  a h igh  
f ide l i ty  to  t he i r  .winter abodes ,  local  m i g r a t i o n  could  h a v e  
b e e n  f a v o u r e d  b y  th i s  fac tor .  W e  f o u n d  i n d e e d  b y  a 
super f ic ia l  s u r v e y  of t h e  large cave  R i e s e n b e r g  (7 k m  
eas t  of ' A p o s t e l h o e v e ' )  t w o  an ima l s  ( M y o t i s  d a u b e n t o n i  f~, 
M .  d a s y c n e m e  c~) w h i c h  h a d  r e t u r n e d  to  t he i r  or iginal  
h i b e r n a t i n g  cave  ( F e b r u a r y  24th).  

Table I I  

Species and sex of radioactive banded bats in the 'Apostelhoeve' cave 

M y o l i s  d a u b e n l o n i  . . . .  

M y o l i s  m y s t a c i n u s  . . . .  

~.~.Iyotls e m a r g i n a t u s  . . . 
f v lyo t i s  nal lerer i  . . . . .  
M y o t i s  d a s y c n e m e  . . . .  

P leco tus  aur i lu s  . . . . .  
Barbas te l la  barbaste l lus  . . 

Freed on 
January 

6th and 7t 

4 
5 

? 9 

l 
2 4 

4 
3 3 

5 
? 2 

Recovered 
on March 

17tk 

In  t i le n e x t  season  t h e  e x p e r i m e n t  was  r epea t ed .  This  
t i m e  in t h e  F l e s s e n b e r g  cave,  in t he  v i c in i ty  of Valken-  
burg .  This  cave  r e semble s  t h e  ' A p o s t e l h o e v e ' - c a v e  ve ry  
m u c h ,  b e i n g  of  t h e  s a m e  s t r e t ch ,  w i t h  l o w - p i t c h e d  gal- 
ler ies a n d  a s h o r t  s lop ing  t u n n e l  f o r m i n g  t h e  en t rance .  

Table I I I  

Recoveries of radioactive banded bats in tile 'Flessenberg' cave, 
Winter 1956 

Date  

January 13th . 
January  14th . 
January  25th . 
February 10th . 
February 29th . 
March ]4th  . 
March 29th . 

Traced 
I bats. 

24 
15 
13 
13 

13(147 
13 
9 

Ill- 
visible 

0 
3 
4 
5 
2(3?) 
3 
4 

Movements In en- Not 
since prey- trance I 
ious survey area sanded 

- 5 0 
8 9 9 
4 10 6 
9 8 5 
1 8 6 
3 7 11 

The  cave  has  two  pa r t s ,  t h e  b a c k - p a r t  be ing  on ly  acces-  
sab le  b y  a smal l  passage .  This  p a r t  was  m u c h  w a r m e r  
t h a n  t h e  e n t r a n c e  area.  I n  F igure  t h e  t e m p e r a t u r e s  on 
March  29th  a re  i nd ica t ed .  On J a n u a r y  13th 1956 all 
b a t s  w h i c h  cou ld  be  col lec ted  in  t h e  F l e s s e n b e r g  b y  5 
e x p e r i e n c e d  b a t - f i n d e r s  were  we ighed  a n d  b a n d e d  wi th in  
t he  cave  a n d  re leased  a t  a cen t r a l  s p o t  a t  17..30 p .m.  
These  ba ts ,  to  t h e  n u m b e r  of 24, a re  r e p r e s e n t e d  in 
Tab le  IV.  

Table I V  

Species and sex of the radioactive banded bats 
in the 'Flessenberg' cave 

I 
1 

M y o l i s  d a u b e n t o n i  
M y o t i s  m y s t a c i n u s  

M y o t i s  e m a r g i n a t u s  

) / l yo t i s  nat lerer i  

M y o t i s  d a s y c n e m ¢  

P leeo tus  a u r i t u s  
R h i n o l o p h u s  h ippos ideros  . 

Freed on 
January 

13th 

2 
3 
4 
1 

d~ 1 

1 
? 4 

9 2 
d; 3 

Recovered 
on bIarch 

29th 

0 
2 
3 
0 
1 
1 
0 
1 
1 
0 
0 
0 
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T h e  n e x t  d a y  t h e  c a v e  was  t h o r o u g h l y  s u r v e y e d  a n d  
th i s  was  r e p e a t e d  a t  i n t e r v a l s  of  t w o  weeks  t i l l  M a r c h  
29th.  T h e n  t h e  r e m a i n i n g  a n i m a l s  were  co l lec ted  a n d  
we ighed  a f t e r  r e m o v i n g  t h e  b a n d s .  T h e  loss of w e i g h t  
ove r  t h i s  l apse  of t i m e  wil l  b e  d i scussed  e l sewhere  [ v a n  
NIECWENnOVE~, t hes i s  ( A m s t e r d a m  1956), in  t h e  press] .  
In  T a b l e  I I I  t h e  r e su l t s  of t h e s e  pe r iod i ca l  s u r v e y s  a re  
shown.  I n  t h e  s econd  space  of t h i s  t a b l e  we f ind  t h e  
n u m b e r  of b a t s ,  r e f o u n d  o n  t h e  i n d i c a t e d  da te ,  T h e  
s t r ik ing  dec rea se  in  n u m b e r ,  one  d a y  a f t e r  b a n d i n g ,  
d e m o n s t r a t e s  t h e  a l a r m i n g  i n f l u e n c e  of h a n d l i n g  t h e  
an ima l s :  9 o u t  of 24 h a d  d i s a p p e a r e d  ( the  w e a t h e r  was  
fine, t e m p e r a t u r e  s l i gh t l y  a b o v e  zero  po in t ) .  

. . . . . . . . . .  ! 

Plan of the Flessenberg-cave. 

D u r i n g  t h e  w in te r ,  w h i c h  was  v e r y  severe ,  t h e  n u m b e r  
of r ecover ies  r e m a i n e d  r a t h e r  c o n s t a n t .  Sti l l  t h e r e  was  
ev idence  t h a t  local  m i g r a t i o n  h a d  n o t  s t opped ,  a n d  a t  
any  r a t e  c o n s i d e r a b l e  m o v e m e n t s  t o o k  p lace  w i t h i n  t h e  
cave  (4 th  s p a c e  of T a b l e  I I I ) .  

In  t h e  F i g u r e  we h a v e  t r i ed  to  s u m m a r i z e  t h e s e  m o v e -  
men t s .  T h e  p laces  w h e r e  r a d i o a c t i v e  b a t s  were  f o u n d  a t  
t he  d i f f e r e n t  d a t a  a re  m a r k e d  b y  a d i f f e r e n t  sign.  O n l y  1 
a n i m a l  was  f o u n d  a t  t h e  s a m e  s p o t  d u r i n g  t h e  whole  
per iod  of o b s e r v a t i o n  (11 weeks)  (21~ r. emarginatus), 1 b a t  
r e m a i n e d  a t  t h e  s a m e  p lace  d u r i n g  9 weeks,  1 d u r i n g  
7 weeks  a n d  so on.  

Loca l  m i g r a t i o n  h a d  o c c u r r e d  too,  as  was  c o n c l u d e d  
f rom t h e  fo l lowing  fac ts .  O n  F e b r u a r y  29 th  a v e r y  h i g h  
r a d i a t i o n  i n t e n s i t y  was  m e a s u r e d  a t  one  p lace  n e a r  a 
fissure, p r o b a b l y  c a u s e d  b y  t w o  an ima l s ,  h i d i n g  close 
toge the r .  T h i s  w o u l d  b r i n g  t h e  t o t a l  n u m b e r  on  t h a t  

d a t e  o n  14, one  m o r e  t h a n  in  t h e  p r e v i o u s  sea rch .  
A n o t h e r  e v i d e n c e  was ,  t h a t  f r o m  J a n u a r y  2 5 t h  t i l l  
F e b r u a r y  2 9 t h  we cou ld  o n l y  t r a c e  one  s p e c i m e n  of  
Rhinolophus hipposideros. O n  M a r c h  14 th  t h e r e  we re  
two.  One  of t h e m  m u s t  h a v e  r e t u r n e d  in  t h e  c a v e  a f t e r  
b e i n g  a b s e n t  for  6 weeks .  I t  is q u i t e  i m p o s s i b l e  t h a t  t h i s  
r a d i o a c t i v e  b a n d e d  b a t  h a d  b e e n  o v e r l o o k e d  t i l l  t hen ,  
t he se  a n i m a l s  h a n g i n g  a l w a y s  a b s o l u t e l y  free a n d  t h e  
r a d i a t i o n  be ing  p e r c e p t i b l e  a t  c o n s i d e r a b l e  d i s t a n c e  
( a b o u t  10 m).  

T h e  t h i r d  space  of T a b l e  I I I  g ives  t h e  n u m b e r  of q u i t e  
inv i s ib le  b a t s  a n d  i t  is o b v i o u s ,  t h a t  w i t h o u t  r a d i o a c t i v e  
b a n d i n g  t h e  n u m b e r  o1 r e c o v e r i e s  w o u l d  h a v e  b e e n  m u c h  
smal le r .  I n  T a b l e  I I I  t h e  d i s t r i b u t i o n  of r a d i o a c t i v e  
b a t s  in  t h e  c a v e  is a l so  s h o w n .  W h e n  c a p t u r e d ,  t h e y  
were  equa l l y  d e v i d e d  o v e r  b o t h  p a r t s  of t h e  F l e s s e n b e r g -  
cave,  b u t  l a t e r  o n  t h e y  c o n c e n t r a t e d  m o r e  in t h e  en-  
t r a n c e  area,  w h i c h  p h e n o m e n o n  was  e q u a l l y  f o u n d  in  
t h e  ' A p o s t e l h o e v e ' - c a v e  a n d  w h i c h  will  be  s t u d i e d  in  
de t a i l  b y  one  of us  (VAN NIEUWENHOVEN). 

Homing Experiments.--As b e f o r e m e n t i o n e d  a n  acci-  
d e n t a l  h o m i n g  e x p e r i m e n t  was  p e r f o r m e d  in  t h e  w i n t e r  
of 1955, w h e n  two  b a t s  were  r e c o v e r e d  in  t h e i r  o r ig ina l  
h i b e r n a t i n g  abode , - a f t e r  b e i n g  d i sp l aced  t o  t h e  ' A p o s t e l -  
h o e v e ' - c a v e ,  whe re  t h e y  were  re leased .  E a r l y  in  1956 
( J a n u a r y  12th)  we p e r f o r m e d  a rea l  h o m i n g  e x p e r i m e n t  
b y  c a t c h i n g  26 b a t s  in  t h r e e  c a v e s  o n  t h e  e a s t  s ide  of t h e  
v a l l e y  of t he  r i v e r  M a a s  (Cave  ' H o t s b o o m ' ,  9 b a t s ;  
' W i j n g a a r d s b e r g ' ,  10 b a t s ;  ' R i e s e n b e r g ' ,  7 ba t s ) ,  a n d  
t r a n s p o r t i n g  t h e m  to  a s m a l l  c a v e  ( ' S c h a r k ' )  o n  t h e  e a s t  
s ide of t h e  J eke r -va l l ey .  Th i s  c a v e  was  a t  a d i s t a n c e  of 
6 k m  f rom t h e  p lace  of o r ig in  of t h e  b a t s  a n d  was  
s e p a r a t e d  f r o m  i t  b y  t h e  St.  P i e t e r s b e r g  (120m) ,  t h e  r i v e r  
Maas  a n d  t h e  b r o a d  Maas -va l l ey .  T h e  a n i m a l s  were  
col lec ted,  b a n d e d  w i t h  r a d i o a c t i v e  b a n d s  a n d  r e l ea sed  
on  t h e  s a m e  d a y  a t  20-00 p .m.  T h e  w e a t h e r  was  c lear ,  
t e m p e r a t u r e  6 ° C, w ind  m o d e r a t e ,  SW.  T h e  n e x t  d a y  t h e  
r a d i o a c t i v e  s ea rch  of t h e  c a v e  of l i b e r a t i o n  a n d  of  t h e  
c a v e s  of  or ig in  s t a r t ed .  T h e s e  s u r v e y s  we re  r e p e a t e d  
regu la r ly .  

I n  t h e  r a t h e r  sma l l  c a v e  in  w h i c h  t h e y  h a d  b e e n  re-  
l eased  9 o u t  of 26 b a t s  r e m a i n e d  h i b e r n a t i n g ,  a t  l e a s t  for  
t w o  weeks.  A f t e r w a r d s  t h i s  n u m b e r  d e c r e a s e d  t o  5 in  2 
m o n t h s  w h e r e u p o n  t h e  e x p e r i m e n t  was  s t o p p e d  b y  
r e m o v i n g  t h e  b a n d s .  F r o m  17 a n i m a l s  w h i c h  d i s a p p e a r e d  
8 cou ld  b e  r ecovered ,  6 in  t h e  o r ig ina l  c a v e  w h e r e  t h e y  
b a d  b e e n  f o u n d  h i b e r n a t i n g  o n  J a n u a r y  12th ,  2 (Plecotus 
auritus) i n  a sma l l  c a v e  a b o u t  300 m t o  t h e  N o r t h  of t h e  
' H o t s b o o m ' - c a v e ,  f r o m  w h e r e  t h e y  o r i g i n a t e d .  T h e  f i r s t  
b a t  w h i c h  r e t u r n e d  was  a s p e c i m e n  of BarbasteUa barba- 
stellus, w h i c h  was  f o u n d  as l eep  o n  J a n u a r y  1 3 t h  in  
e x a c t l y  t h e  s a m e  p lace  w h e r e  i t  h a d  b e e n  c a p t u r e d  t h e  
p r e v i o u s  day .  As t h i s  c a v e  ( t he  W i j n g a a r d s b e r g )  is a n  
e x t r e m e l y  s m a l l  one  we are  sure ,  t h a t  no  o t h e r  b a t s  h a d  
r e t u r n e d  a t  t h a t  m o m e n t .  T h e  n e x t  one  was  f o u n d  in 
t h i s  c a v e  o n  J a n u a r y  24 th ,  a t  a da te ,  t h a t  t h e  n u m b e r  
of b a t s  w h i c h  h a d  r e m a i n e d  in  t h e  c a v e  of l i b e r a t i o n  
(Scha rk )  h a d  n o t  y e t  dec reased .  So t h i s  b a t  m u s t  h a v e  
s t a y e d  s o m e w h e r e  else b e t w e e n  J a n u a r y  12 th  a n d  J a n u -  
a r y  24th ,  t o  r e t u r n  e v e n t u a l l y  in  i t s  o r ig ina l  h i b e r n a t i n g  
abode .  T h e  s a m e  c a n  b e  sa id  f r o m  t h e  f i r s t  a n i m a l ,  w h i c h  
was  r e c o v e r e d  in  t h e  H o t s b o o m  c a v e  o n  J a n u a r y  24 th .  
A t h i r d  r a d i o a c t i v e  b a t  was  r e c o v e r e d  in t h e  W i j n g a a r d s -  
b e r g  in  F e b r u a r y  9 th .  I n  t h e  tRiesenberg,  one  a n i m a l  h a d  
r e t u r n e d  o n  J a n u a r y  14th ,  t h e  s e c o n d  was  f o u n d  
F e b r u a r y  29th .  B u t  as t h i s  c a v e  is a v e r y  l a rge  one,  a n d  
t h e  a n i m a l  was  f o u n d  in a v e r y  d a n g e r o u s  p a r t ,  wh ich  
was  n o t  v i s i t e d  e v e r y  t ime ,  we are  n o t  sure,  t h a t  i t  d id  
n o t  r e t u r n  before  t h a t  da te .  
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S u m m a r i z i n g  we c a n  r e p o r t  t h a t  t h e  fo l lowing  b a t s  
r e t u r n e d  e x a c t l y  to  t h e  p lace  of o r ig in :  Barbastella bar- 
bastellus 1, Myotis dasyeneme 3 (out  of 5), M. mystaci- 
nus 1 (out  of 10), M. nattereri 1. 

This work was made possible by a grant from the Netherlands 
Organisation for Pure Research (Z.W.O.) for which we are deeply 
appreciative. We also wish to acknowledge our thanks to the bio- 
logical students from the University of Amsterdam for their assistance 
and interest. 

Zusammen[assung 

W i n t e r s c h l a f e n d e  F l e d e r m ~ u s e  w u r d e n  m i t  R i n g e n  
m a r k i e r t ,  die r a d i o a k t i v e s  A n t i m o n i u m  (124Sb) en t -  
h ie l t en .  

D a d u r c h  k o n n t e  gezeig t  werden ,  dass  in  u n z u g ~ n g l i -  
l i chen  F e l s s p a l t e n  ein u n s i c h t b a r e s  , , F l e d e r m a u s r e s e r -  
v o i r "  v o r h a n d e n  ist .  F e r n e r  w u r d e  gezeigt ,  dass  i m  Ver-  
l aufe  des  W i n t e r s  Wechse l  v o n  H 6 h l e  zu H 6 h l e  s t a t t -  
f inden .  

I m  J a n u a r  1956 w u r d e n  i n  e ine r  H 6 h l e  26 F lede r -  
m~iuse ge fangen ,  m i t  r a d i o a k t i v e n  R i n g e n  m a r k i e r t  u n d  
in e ine r  6 k m  e n t f e r n t e n  H 6 h l e  ausgese t z t .  N a e h  e i n e m  
T a g  k o n n t e  in  de r  A u s g a n g s h 6 h l e  de r  e r s t e  tZ t i ckkehre r  
f e s tges t e l l t  w e r d e n  u n d  k u r z  h e r n a e h  7 we i t e r e  Tiere .  

3~me  J o u r n 6 e  S u i s s e  de M i c r o s c o p i e  ~ l e c t r o n i q u e  
et  9~me  S6ance  a n n u e l l e  

du C o m i t 6  S u i s s e  d 'Opt ique  

I n s t i t u t  de P h y s i q u e  de l ' U n i v e r s i t 6  de  Gen~ve,  
le 29 j u i n  1956. 

C o m p t e s  r e n d u s  des  c o m m u n i c a t i o n s  

Einige Bemer]~ungen zur technischen Situation der 
Elektronenmikroskopie 

E s  w e r d e n  die F o r d e r u n g e n  abgesch / i t z t ,  we lche  a n  
e in  R o u t i n e - E l e k t r o n e n m i k r o s k o p  ges te l l t  w e r den ,  ins-  
b e s o n d e r e  y o n  Sei te  de r  H a u p t a n w e n d u n g s g e b i e t e  Hi -  
s to log ie  u n d  Meta l ln rg ie .  A n  H a n d  y o n  S c h n i t t a u f n a h -  
m e n  y o n  M i t o c h o n d r i e n  w i rd  gezeigt ,  dass  das  E l e k t r o -  
n e n m i k r o s k o p  m i t  k a l t e r  K a t h o d e  u n d  e l e k t r o s t a t i s c h e m  
O b j e k t i v  diese F o r d e r u n g e n  er f t i l len  k a n n .  

L. W:EGMANN 
Triib Tduber 6~ Cie., Zi~rich. 

Er]ahrungen mit einer hompensierten Au]hiingung der 
. kalten Kathode des Triib- Tduber-Elektronenmikroskops 

D a s / t l t e r e  Model l  des  T T C - E M  h a t  e ine  h o r i z o n t a l  an -  
g e o r d n e t e  k a l t e  K a t h o d e .  A u f  d e m  H o c h s p a n n u n g s -  
i so l a to r  s i t z t  e in  A l u m i n i u m z w i s c h e n s t i i c k  als H a l t e r  
fiir d e n  K a t h o d e n z y l i n d e r  aus  C h r o m s t a h l .  Die  K a t h o d e  
i s t  k o n z e n t r i s c h  v e t o  A n o d e n z y l i n d e r  u m g e b e n .  WAh- 
r e n d  des  B e t r i e b e s  erw/~rmt  s ich  die K a t h o d e  u n d  d e h n t  
s ich q u e r  zur  S t r a h l r i c h t u n g  aus .  D a d u r c h  w a n d e r t  de r  
K a t h o d e n k r a t e r  in  b e z u g  au f  die  A n o d e n b l e n d e  vor -  
u n d  rf ickw/tr ts .  D e r  H a l t e r  d e r  K a t h o d e  w u r d e  so u m -  
g e b a u t ,  dass  s ich  die W ~ r m e a u s d e h n u n g  des  H a l t e r s  
u n d  de r  K a t h o d e  k o m p e n s i e r e n .  D e r  H o c h s p a n n u n g s -  
i so l a to r  t r / ig t  e inen  Z y l i n d e r  au s  I n v a r ,  t ibe r  w e l c h e n  de r  
A l u m i n i u m h a l t e r  g e s c h o b e n  ist .  Die  b e i d e n  Tei le  s ind  
so v e r s c h r a u b t ,  dass  s ich  a n  d e r  Ste l le  des  S t r a h l a u s -  
t r i t t e s  die L i i n g e n a u s d e h n u n g  des  I n v a r k e r n e s ,  des  Alu-  
m i n i u m z w i s c h e n s t i i c k e s  u n d  de r  d a r i i b e r g e s c h o b e n e n  
C h r o m s t a h l k a t h o d e  a u f h e b t .  H.  STUDER 

Laboratorium [iir Elektronenmikroskopie der Universi- 
ttit Bern. 

Elektronenmihroskopische Ver/olgung der Texturiinderung 
bei der Kaltbearbeitung und Rekristallisation yon 

Kup/erdrdhten 

Die Ober f l~che  v o n  e l e k t r o l y t i s c h  p o l i e r t e n  u n d  an-  
s ch l i e s send  g e ~ t z t e n  IZupfe rk r i s t a l l en  ze ig t  u n t e r  d e m  
E l e k t r o n e n m i k r o s k o p  e ine  o r i e n t i e r t e  L a m e l l e n s t r u k t u r .  
N a c h  s c h w a c h e r  K a l t b e a r b e i t u n g  e r s c h e i n e n  die L a m e l -  
len  i n s b e s o n d e r e  in  de r  N ~ h e  de r  K r i s t a l l i t g r e n z e n  ver -  
bogen ,  n a c h  s tS.rkerer  t r i t t  e ine  n e u e  Ober f l~ ichens t ruk-  
t u r  auf.  S t a r k  a b g e z o g e n e  Dr~ihte  aus  R e i n s t k u p f e r  
r e k r i s t a l l i s i e r e n  s c h o n  bei  100 °. Die  K e i m e  de r  n e u e n  
IZris ta l le  e r s c h e i n e n  z u m  Tei l  als  k le ine  o r i e n t i e r t e  
W f i r f e l c h e n  ( ~  1 /~). Bei  225 ° s ind  die K e i m e  gr6sse r  u n d  

unrege lm/ i ss ig .  W. EEITKNECHT u n d  E.  FREUDIGER 

Institut /iir anorganische Chemic der Universitiit Bern. 

Zur Morphologie des Fangos yon Acquarossa 

Die e i s e n h a l t i g e  M i n e r a l q u e l l e  y o n  A c q u a r o s s a  (Tes- 
sin) l i e fe r t  e inen  r o t e n  F a n g o ,  w e l c b e r  fi ir  H e i l p a c k u n -  
gen  v e r w e n d e t  wird .  I m  E l e k t r o n e n m i k r o s k o p  f i n d e t  
m a n  m e i s t  sp i ra l ig  g e w u n d e n e  l a d e n -  u n d  b / i n d e r f 6 r m i g e  
A u s s c h e i d u n g e n .  P r X p a r a t e ,  we lche  n a c h  d e m  Koh le -  
h t i l l e n v e r f a h r e n  h e r g e s t e l l t  w u r d e n ,  zeigen,  dass  die 
B i i nde l  au s  Prim~irfXden y o n  u n g e f ~ h r  0,2 l* D u r c h -  
m e s s e r  a u f g e b a u t  s ind.  Diese  Gr6sse  e n t s p r i c h t  de r  
D icke  y o n  f a d e n f S r m i g e n  M i k r o o r g a n i s m e n ,  we lche  im 
j u n g e n  F a n g o  g e f u n d e n  werden .  R 6 n t g e n o g r a p h i s c h e  
A u f n a h m e n  eines <~jungen Fangos~> ze igen  n e b e n  e ine r  
e inz igen  Linie ,  we lche  au f  f l -FeOOH sch l iessen  1Asst, n u r  
L i n i e n  y o n  K a l z i u m k a r b o n a t .  D e r  g e a l t e r t e  F a n g o  ze ig t  
die Ref l exe  y o n  H y d r o g o e t h i t .  U n t e r  L u f t a b s c h l u s s  wi rd  
de r  F a n g o  d u n k e l  b is  s chwarz .  Das  s c h w a r z e  M a t e r i a l  
b e s t e h t  au s  E i sensu l f id ,  we lches  o f f e n b a r  d u r c h  die ver -  
w e s e n d e n  M i k r o o r g a n i s m e n  m i t  d e m  i m  W a s s e r  e n t h a l -  
t e n e n  S u l f a t  d u r c h  R e d u k t i o n  g e b i l d e t  w e r d e n  k a n n .  

H.  STUDER 

Laboratorium ]iir Elektronenmikroshopie der Universi- 
tilt Bern. 

Contribution de la microscopic dlectronique ~ l'dtude de 
]oies normaux ou soumis it des influences varides 

E t u d e  de foies:  1 ° de r a t s  n o r m a u x  ou sacr i f i6s  de 
cours  de  d ive r ses  exp6r i ences :  jeflne,  r 6 a l i m e n t a t i o n ,  
h ~ p a t e c t o m i e s  par t ie l les ,  i n t o x i c a t i o n  au  CC14; 2 ° de  r a t s  
nou r r i s  avec  des r6gimes  canc~r ig6nes ,  3 ° d ' h 6 p a t o m e s  
h u m a i n s ,  en 6 t u d i a n t  n o t a m m e n t  le g o n f l e m e n t  r6ve r -  
s ible  ( t u m 6 f a c t i o n  t roub le ) ,  la d6g6n6rescence  e t  la  r6- 
g 6 n 6 r a t i o n  des  m i t o c h o n d r i e s ,  l ' u l t r a s t r u c t u r e  des  
p e t i t s  c o r p u s c u l e s  (microbodies )  e t  l eurs  r a p p o r t s  avec  
les m i t o c h o n d r i e s ,  les m o d i f i c a t i o n s  e t  la  r 6 g 6 n 6 r a t i o n  de  
l ' e r g a s t o p l a s m e ,  l ' a p p a r e i l  de GOLGI e t  les mod i f i ca -  
t i ons  du  nucl6ole.  C. ROUILLER 

Laboratoire de Mddecine Expdrimentale du Coll~ge de 
France et Institut de Recherches sur le Cancer Gustave 
Roussy (Ville]ui]). 

Zur  Struktur des Peritoneal-Mesothels 

Die Meso the l ze l l en  r u h e n  au f  e ine r  B a s a h n e m b r a n  yon  
e t w a  1 0 0 0 / k  Dicke.  Die  Zel loberf lAche tr~tgt Mikro-Vi l l i  
(2,5 # lang,  0,1 /z bre i t ) ,  d e r e n  E n d e n  of t  k 6 p f c h e n f 6 r m i g  
e r w e i t e r t  s ind.  Die  freie Z e l l m e m b r a n ,  d ie  s u c h  die F o r t -  
s/ i tze i ibe rz ieh t ,  b e s t e h t  au s  z w e i d i c h t e r e n  S c h i c h t e n ,  
die d u r c h  e ine  solche  g e r i n g e r e r  D i c h t e  g e t r e n n t  s ind.  
E i n i g e  de r  ]31/ischen, die im Z y t o p l a s m a  v e r t e i l t  s ind,  


