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m a y  be d iv ided  into  3 groups;  18 non-ident ical ,  4 iden- 
t ical  and 16 'par t i a l ly '  identical .  The  le thals  f rom all  
3 groups were n e x t  mapped  on the  ch romosome  by  
separa te ly  crossing individuals  (CyLa]Iethal) f rom each 
le thal  s tock  in mass  cu l ture  to  a s tock homozygous  for 
t he  recessive visible second chromosome markers ,  d u m p y  
wing (dp), b lack  body  (b), c innabar  eye (cn) and b rown  
eye (bw); these markers  span bo th  a rms  of t he  chromo-  
some (Figure). Pheno typ ica l ly  wild t y p e  F 1 females  
(lethal]dp, b, cn, bw) f rom each cross were mass 
m a t e d  to CyL4/lethal  males f rom thei r  own le thal  s tock  
to produce  F~ wild type  p rogeny  which have  e i ther  the  
non-crossover  le thal /dp,  b, cn, bw genotype  or the  
le thal /dp,  b, cn, bw, where  one or  more  of the  vis ible  
markers  has  been lost  by  cross ingover  wi th  the  le tha l  
ch romosome in t he  F 1 female  (crossover types).  The  
occurrence of a non-crossover  or  a crossover  t y p e  in 
these pheno typ ica l ly  wild t y p e  indiv iduals  is de te rmined  
by  separa te ly  tes t  crossing males,  in which cross ing-over  
does no t  occur  to  dp, b, cn, bw  females.  The  posi t ion 
of a le tha l  on the  chromosome is obta ined  f rom the  occur-  
rence  of bo th  reciprocal  r ecombinan t s  in t he  region in 
which the  le thal  lies, and the  absence of one or  o the r  
of the  reciprocal  r ecombinan t s  in o ther  marked  regions. 
The  mapp ing  of the  le thal  be tween  the  markers  f lanking  
i ts  posi t ion is de te rmined  f rom the  re la t ive  f requency  of 
each  reciprocal  r ecombinan t  in t he  progeny.  The  s t anda rd  
error  of  a locat ion was ca lcula ted  by  the  fo rmula  of 
Reeve  (NAFEI and  AUERBACH~), namely ,  S.E.  = 
( a -  1 ) x  (1 - - b ) / n ,  where  a and b are t he  loci  of t h e  
outs ide  markers  l imi t ing  the  segment  in which t h e  
le thal  is found, (a --  1) and (1 - -  b) are t he  d is tances  of 
the  le thal  to these  loci, and n is the  n u m b e r  of males 
scored in the  r e l evan t  segment .  The  locat ions repor ted  
in the  present  paper  have  s tandard  errors of be tween  
0.6-0.8 c M  ~. 

The  s t r iking resul t  f rom the  mapp ing  of t he  d ie thy l  
su lphate- induced le thals  is the  local izat ion of all  le thals  
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at  one or more  of 3 d is t inc t  regions along the  chromosome.  
Each  of the  4 ident ica l  le thals  m a p  a t  each of 3 regions, 
25-34 cM,  51-52 cM, and  74-84 cM,  t h a t  is, each behaves  
f rom its mapp ing  as a t r ip le  lethal .  The  18 non- ident ica l  
le thals  a l l  m a p  a t  e i ther  or  b o t h  of 2 regions;  7 m a p  
be tween  25-34 c2~I, 8 m a p  be tween  74-84 c#l ,  and  3 
m a p  as double  m u t a n t s  a t  bo th  t he  25-34 c M  and the  
74-84 c M  regions. The  par t i a l ly  ident ical  tethals  m a p  
in a s~milar w a y  to the  non- ident ica l  lethals, 5 be tween  
25-34 cM, 7 be tween  74-84 c M  and 4 as double  mu tan t s  
a t  bo th  the  25-34 and 74-84 c M  regions. The  behav iour  
of the  pa r t i a l ly  ident ical  le thals  by  tes t  of al lel ism is 
compat ib le  w i th  the i r  localizat ion,  t h a t  is, t h e y  m a p  in 
the  posi t ions necessary for thei r  grouping  as par t icu lar  
sets of pa r t i a l ly  ident ical  lethals.  

I t  is to  be no ted  t h a t  t he  25-34 c M  region lies in the  
midd le  of t he  left  a rm of t he  second chromosome (2L), 
and  t h a t  of t h e  74-84 c M  region in t he  midd le  of  t h e  
r igh t  a rm (2R), whi ls t  t he  51-52 c M  region is close to  
the  he te rochromat i c  region (Sp-f, spindle  f ibre a t t ache-  
m e n t  of the  Figure).  I t  is also perhaps  of in teres t  t h a t  
all three  regions in which the  le thals  map  include posi- 
t ions of ra ther  intense puff ing a c t i v i t y  in the  sa l ivary  
gland chromosomes  of t he  Oregon-K s tock s. 

I t  has not  been possible to s tudy  the  associat ion of the  
le thals  wi th  ch romosome aber ra t ions  since the  le thals  
were lost  dur ing  our  m o v e  f rom Thessaloniki  to  Patras .  
However ,  no d i s tu rbance  of t he  normal  l inkage re la t ion-  
ships of t h e  markers  used has  been observed in  t h e  

• mapp ings  of t he  Iethals.  I t  is hoped  to r epea t  and ex tend  
the  work  in v iew of t h e  s t r iking resul ts  obta ined .  

Rdsumd. La local isat ion des muta t ions  r&ess ives  16tales 
produi tes  pa r  le d i6 thyl -sulphate  sur le second chromo-  
some de la Drosophile,  a mont r6  que ce mutag~ne  pos- 
s&de une ac t ion  r e m a r q u a b l e m e n t  sp6cifique. Ainsi  routes  
les muta t ions  se local isent  dens  trois  r6gions. D ' a u t r e  
part ,  l ' analyse  par  , l e  tes t  d'all61isme~ de 38 muta t ions  
I6tales p r o v e n a n t  i n d 6 p e n d a m m e n t  l 'une  de l ' au t re  a 
permis  de d is t inguer  3 groupes de 16taux: l & a u x  iden- 
t iques,  non- iden t iques  e t  ,pa r t i e l l ement~  ident iques .  
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D i s t r i b u t i o n  of  l e tha l s  a l o n g  t h e  s e c o n d  c h r o m o s o m e .  T h e  a r e a s  
between 2 arrows indicate the regions in which the lethals were 
localized. Scale: i centimorgan = 2 ram. eM = centimorgans, and 
are units of crossing-over. 
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L a i c h - R f i u b e r n  u n d  - K a n n i b a l i s m u s  be i  s y m p a t r i s c h e n  A n u r e n - K a u l q u a p p e n  1 

Material u**d Methode. Von  der  Fes t s t e l lung  ansgehend,  
dass K a u l q u a p p e n  yon  Rana temporaria in e inem Kuns t -  
weiher  Laich  von  versch iedenen  sympa t r i schen  Anuren-  
ar ten  verzehren  ~, wurden  v o m  Apri l  bis im Ju l i  1970 
un te r  vere inhe i t l i ch ten  Bed ingungen  147 Versuche m i t  
K a u l q u a p p e n  von  Rana temporaria, R. ridibunda, Bu[o 

calamite, Hyla arborea und  Bombina variegata versus  
Laich  v o n  Rana esculenta, Bu]o calamite, Hyla arborea 
und Bombina variegate durchgeft ihr t .  

Die K a u l q u a p p e n  verschiedener  Al terss tad ien  wurden 
ar tweise  in Plast ikgef/ issen m i t  10 1 Wasser  im Fre ien  
gehal ten.  Der  0-3t~igige, be f ruch te te  Laich  wurde  in 



15. 4. 1971 Specialia 475 

P o r t i o n e n  zu 10-15 E i e r n  in die K a u l q u a p p e n - t 3 e h ~ l t e r  
gegeben.  

Resul tat  u n d  Di skus s ion  (Tabelle) .  I n  a l len  20 g e t e s t e t e n  
K o m b i n a t i o n e n  w u r d e  de r  L a t c h  yon  den  t ( a u l q u a p p e n  
ve rzeh r t .  ]3ei 17 K o m b i n a t i o n e n  h a n d e l t  es s ich  u m  
in te r spez i l i sches  L a i c h - R ~ u b e r n ;  be t  Bu[o calamita,  H y t a  
arborea u n d  Bombina  variegata, wo die V e r s u c h s b e d i n -  
g u n g e n  a u c h  L a i c h - K a n n i b a l i s r n u s  zuliessen,  t r a t  d ieser  
a u c h  t a t s f i ch l i ch  ein.  

]3el Veah lve r suchen  b e v o r z u g t e n  die K a u l q u a p p e n  y o n  
Bu]o calamita a r t e i g e n e n  L a t c h  gegeni iber  L a t c h  y o n  

R~uber: Beute : Latch yon 

Kaulquappen von Rana Bu]o Hyla Bombina 
esculenta calamita arborea variegata 

R a n a  esculenta u n d  Bombina  variegata. Diese A r t  La ich-  
K a n n i b a l i s m u s  wurde  a u c h  im Fre ien  b e o b a c h t e t .  W a h r -  
sche in l ich  w i r k e n  in t raspez i f i sches  u n d  - bet  den  beson-  
ders  h/~ufig 6kologisch  s y m p u t r i s c h  l e b e n d e n  A r t e n  (Bu]o 
caIamita, H y l a  arborea u n d  Bombina  variegata) - a u c h  
in te rspez i f i sches  L a i e h - F r e s s e n  als  D ich t e r egu l a t i ons -  
M e c h a n i s m e n .  

S u m m a r y .  S p a w n  e a t i n g  ( p r e d a t i o n  a n d  cann iba l i sm)  
b y  t adpo le s  of s y m p a t r i c  A n u r a n s .  T a d p o l e s  of 5 A n u r a n  
species were t e s t e d  w i t h  s p a w n  of 4 s y m p a t r i c  species 
or  3 s y m p a t r i c  a n d  t h e i r  o w n  species respec t ive ly .  All  
s p a w n  offered was ea ten .  S p a w n  c a n n i b a l i s m  as well  as  
s p a w n  p r e d a t i o n  a m o n g s t  species  which  occur  in  ecological  
s y m p a t r y  (e.g. Bu]o calamita,  H y l a  arborea a n d  B o m b i n a  
variegata) m a y  ac t  as a d e n s i t y  r e g u l a t i o n  m e c h a n i s m .  

H. HEUSSER 

Rana temporaria + + + + 
Rana ridibunda + + + + 
Bu]o calamita + © + + 
Hyla arborea + + © + 
Bombina variegata + + + © 

+,  Laich-Rfiubern; ©, Laich-Kannibalismus. 

CH-8127 Forch-Zi~rich (Schweiz), 9. Oktober 1970. 

i Mit Unterstfitzung des Schweizerischen Nationalfonds zur FSrde- 
rung der wissenschafflichen Forschung. 

2 H. HEUSSER, Oecologia 4, 83 (1970). 

D i f f e r e n z i e r e n d e s  K a u l q u a p p e n - F r e s s e n  d u r c h  M o l c h e  I 

M a t e r i a l  u n d  Methode. Die L a r v a l s t a d i e n  d e r  F r o sch -  
lu rche  s ind  F e i n d e n  ausgese tz t ,  die z .T.  e inen  n a c h  
A r t e n  d i f f e r enz i e r enden  D r u c k  aus i i ben  2-6. 

V o m  Apr i l  his  i m  Ju l i  1970 w u r d e n  in  150 V e r s u c h e n  
d e n  4 in de r  Schweiz  v o r k o m m e n d e n  M o l c h a r t e n  (Tr i -  
t u tu s  alpestris,  T.  cristatus, T.  helveticus, T. vulgaris) 
K a u l q u a p p e n  v o n  5 m i t  i h n e n  s y m p a t r i s c h  l e b e n d e n  
A n u r e n a r t e n  vo rgese t z t  (Rana  esculenta, R.  temporaria,  
Bombina  variegata, Bu[o bufo, B.  calamita).  Die Molche 
w u r d e n  zu 2-6  Stf ick in 40-60-1-Aquar ien  im Fre i en  
a r tweise  g e t r e n n t  g e h a l t e n ;  die K a u l q u a p p e n  w u r d e n  aus  
L a t c h  gezogen oder  im F re i en  gefangen.  P r o  V e r such  
w u r d e n  d e n  Molchen  10 bzw. 20 K a u l q u a p p e n  p ro  A r t  
ins  A q u a r i u m  gegeben  u n d  n a c h  1, 2 bzw.  7 T a g e n  die 
i ib r iggeb l i ebenen  K a u l q u a p p e n  n a c h  A r t e n  wieder  her-  
ausgez/ ihl t .  

Resul ta t  und  Di skuss ion  (Tabelle) .  Alle 4 M o l c h a r t e n  
f ressen  die  K a u l q u a p p e n  yon  f~ana esculenta, R .  tempo- 
raria u n d  Bombina  variegata. N u r  Tr i turus  cristatus f r i ss t  
K a u l q u a p p e n  y o n  Bu[o bu[o u n d  B.  calamita  ; Tr i turus  
alpestris,  T.  hetveticus u n d  T. vulgaris m e i d e n  die  Kau l -  
q u a p p e n  de r  b e i d e n  Bufonen .  

Bet  d e n  V e r s u c h e n  w u r d e  die gee ignete  Beu teg r6s se  
ber i i cks ich t ig t ,  i n d e m  die Molche  K a u l q u a p p e n s t a d i e n  
v o m  Schl( ipfen b is  zu e iner  G e s a m t l ~ n g e  y o n  ca. 40 m m ,  
bzw. bis  zu r  M e t a m o r p h o s e  e rh ie l ten .  Die  3 k l e ine ren  
M o l c h a r t e n  ( T r i t u rus  alpestris, T.  helveticus u n d  T.  vul-  
garis) k 6 n n e n  die  K a u l q u a p p e n ,  z .B .  y o n  R a n a  tempo- 
raria, n u r  b is  zu e iner  Gesamtl/ i .nge yon  25-32  m m  ver -  
zehren ,  Tr i turus  cristatus v e r z e h r t  a u c h  gr6ssere.  

Das  d i f fe renz ie rende  RS.ubern de r  3 Ar ten ,  die ke ine  
B u f o n e n - K a u l q u a p p e n  ve rzehren ,  f u n k t i o n i e r t  n a h e z u  
h u n d e r t p r o z e n t i g :  b i e t e t  m a n  gleichzei t ig  z .B.  20 Kau l -  
q u a p p e n  y o n  R a n a  temporaria u n d  20 K a u l q u a p p e n  yon  
Bu[o bu/o an,  so w e r d e n  die R a n a - K a u l q u a p p e n  in  weni-  
gen S t u n d e n  v e r z e h r t ;  die B u / o - K a u l q u a p p e n  s ind auch  
n a c h  e iner  W o c h e  noch  vol lz~hl ig  v o r h a n d e n ,  indessen  

die Molche  a b m a g e r n .  Es  wird  h S c h s t e n s  e i n m a l  e ine  
B u f o - K a u l q u a p p e  ze rque t sch t .  Die  U n t e r s c h e i d u n g  er-  
folgt  m6gl icherweise  ge rueh l i ch :  die Molche  gehen  au f  die  
s ich  b e w e g e n d e n  K a u l q u a p p e n  zu, w e n d e n  s ich  a b e t  n a c h  
e iner  A n n / i h e r u n g  bis  au f  e t w a  5 m m  wieder  ab .  

N u r  von  Tr i turus  alpestris  s t a n d e n  a u c h  L a r v e n  zur  
Verff igung.  Bet  i h n e n  liess s ich ebenfa l l s  d i f fe renz ie rendes  
R ~ u b e r n  n a c h w e i s e n :  sie f ressen  f r i schgeschl i ip f te  Kau l -  
q u a p p e n  yon  R a n a  esculenta, R .  r id ibunda u n d  Bombina  
variegata, m e i d e n  a b e r  solche  yon  Bu]o calamita. 

R/iuber: Beute: Kaulquappen yon 

Triturus Rana Rana Bombina Bu[o Bu]o 
tempo- escu- varie- bu[o cala- 
raria lenta gata mita 

cristatus + + + + + 
alpestris + + + - -  - -  
ketveticus + + + - -  - -  
vulgaris + + + - -  - -  

-t-, fressen; --,  meidcn. 
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