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Verduns tung  nachwies.  E ine  gr6ssere Wasse rve rduns tung  
der  bewegten  (6.0 rag/h) gegenfiber ruhenden  (3,9 rag/h) 
Schaben (Blatta) beobachte te  RAMSAY 4. Bewegung  und 
Bevorzugung  dunkler  o r t e  bei i iberh6hter  K6rpe r t empe-  
r a tu r  ber ichten  CREA und HEATH von  Manduca sexta 
(lepidoptera).  

Da  die Schauke lbewegungen  den E i n d r u c k  eines 
schwingenden Astst i ickes erwecken,  wurde  wei te rh in  
gepriift ,  oh der  Schutz  der  S tabheuschrecken  durctl  ihr  
krypt i sches  Verha l ten  w&hrend des Tages dadurch  n ich t  
ver loren geht.  Dazu  wurden  L a r v e n  at ler  Al terss tad ien  
and  Imagines  yon  Carausius zusamlnen m i t  Mehlwi i rmern  
und Get re idek6rnern  Hf ihnern  als F u t t e r  angeboten.  
l~ber das  F a t t e r  wurden  2 verzweig te  Aste  gelegt,  an  
denen  sich die S tabheuschrecken  zur  R u h e  setzten.  Die  
Durchmesser  der  Zweige en t sprachen  denen  der  Larven .  
Als  Tes t t ie re  s t anden  mi r  6 Haush i ihne r  (je zwei  der  nahe  
v e r w a n d t e n  Rassen:  Hel le  Brahma ,  Orp ing ton  und 
Kreuzung  aus Cochin m i t  Orpington)  und  1 H a h n  (der 
Rasse Hel le  Brahma)  zur  Verf i igung ~. Zur  Fu t t e r auswah l  
wurde  jeweils  nu t  ein H u h n  (Hahn) fiir 3~t  Tage  heran-  
gezogen, da  die !~rberwachung yon  mehreren  Stabheu-  
schrecken und Hi ihne rn  von  1 Beobach te r  n ich t  m6gl ich 
ist. Das  F a t t e r  wurde  auf  einer  u m g e b a u t e n  St reckpla t te ,  
die mi t  e inem feuchten  T u c h  i iberzogen war,  angeboten.  
Die T e m p e r a t u r  konnte  en tsprechend erh6ht  werden,  so 
dass die S tabheuschrecken  auch im  I-Ii~hnerstall schau- 
kelten.  Bei  der  F u t t e r w a h l  wurden  von  84 laufenden 
Stabheuschrecken  45 gefressen and  31 niiher beiiugt,  aber  
nicht  gefressen, die rest l ichen 8 bl ieben unbeachte t .  Von 
den 19 schaukelnden Tieren  wurde  keines gefressen oder  
f ixiert .  Die Auswahl  ist  s ignif ikant  (t-Test, ct = 0.01). 
D a m i t  ist  gezeigt, dass die Imi t a t i on  eines schwankenden 
Astes tats&chlich wi rksam sein kann.  

Es b le ib t  zu berficksichtigen,  dass Hi ihne r  und sicher- 
l ich auch andere R/ iuber  yon  Carausius bei ihrer  Nah-  
rungssuche ihre Beu te  als e twas sich Geradeaus-Bewe-  
gendes oder  Schl~ingelndes kennen  und das seit l iche 

Schwanken  eines Objektes  als eine pass ive  Verschiebung 
in der  U m g e b u n g  n ich t  wei ter  beachten.  Es  erscheint  mi r  
daher  in diesem Fal le  f l i t  angebracht ,  yon  einer Bewe- 
gungsminf ikry  zu sprechen. U n t e r  Mimikry  vers tehe  ich 
in Anlehnung  an WICKLER 7 einen T~iuschungsvorgang, 
bei dem der Signalsender  eine ftir sich gtinstige Reak t ion  
des massgebl ichen Empi~nger s  erreicht.  Bezogen auf das  
N a c h a h m u n g s o b j e k t  l iegt  ein Spezialfal l  der  Pec ld lam-  
schen Mimikry  vor.  Das Wesent l iche  dieser Mimik ry  ist  
nAmlich nicht ,  wie  leider  durch  das S y n o n y m  Angriffs-  
m i m i k r y  sugger ie l t  wird,  der  Angriff ,  sondern die 
~Hanntosigkei t~  vort~iuschende Bewegungsar t .  

Summary. L a r v a e  and imagoes  of Carausius execute  
r h y t h m i c  swinging m o v e m e n t s  w i th  the i r  whole body  a t  
h igher  t e m p e r a t u r e  and  h igh  a tmospher ic  mois ture .  These  
are  used for the . regula t ion  of the  body  tempera tu re .  

These swinging m o v e m e n t s  are  regarded  as moving-  
mimikry ,  because i t  could be shown t h a t  walk ing  st icks 
which  wen t  s t ra igh t  on were s ignif icant ly  more  of ten  
found and ea ten  by  chickens than  swinging animals .  
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Sex Attractant of the Larch Bud Moth Found by 

The  larch bud  moth ,  Zeiraphera diniana (Guen6e) 
(Lepidoptera :  Tor t r i c idae :  Olethreut inae) ,  is a ma jo r  pes t  
of Eu ropean  alpine larch forests. Popu la t ion  d y n a m i c  
studies show t h a t  there  are large, b u t  regular  f luc tua t ions  
in popula t ion  densi t ies  in which  years  of h igh  infes ta t ion  
are  fol lowed by  per iods of e x t r e m e l y  low popula t ions  1. 
Control  methods,  such as the  use of sex a t t r ac tan t s ,  m a y  
be most  effect ive when  the  m o t h  dens i ty  is a t  a m in imum.  
A t t e m p t s  to  isolate  and ident i fy  the  female  sex phe romone  
of Z. diniana were f rus t ra ted  because male  mo ths  d id  no t  
respond in the  l abora to ry  behaviora l  tests. "vVe, therefore,  
u t i l ized the  e lec t roan tennogram techn ique  2-* to f ind a 
sex a t t r a c t a n t  for th is  insect. 

A b o u t  200 female  abdomina l  t ips  were  excized and 
ex t r ac t ed  wi th  2 ml  of benzene to  yield a crude pheromone  
ex t rac t .  Al iquots  of this  ex t r ac t  were  in jec ted  on polar  
and  nonpola r  gas ch roma tog raphy  columns and the  ef- 
f luent  col lected in 12" capi l lary tubes  a t  l - ra in  intervals .  
Male an tenna l  responses when air was puf fed  th rough  the  
tubes  showed the  presence of an ac t ive  componen t  wi th  a 
re ten t ion  t i m e  s imi lar  to trans-11-tetradecenyl ace ta te  on 
bo th  columns (Table I). 

Male an tenna l  responses to a series of 12- and 14-carbon 
chain alcohols,  a ldehydes  and aceta tes  showed t h a t  the  
14-carbon chain  alcohols and aceta tes  elicit  t i le best  re- 

Electroantennogram Method 

Table I. Gas chromatographic retention times of active componenta 
in larch bud moth extracts 

Retention times (rain.) 

GC columns trans- 1 I- trans- 1 t- Active 
tetradecen-l-ol tetradecenyl acetate component 

Polar b 24. t 22.4 22-23 

Nonpolar ~ 8,5 14.1 14-15 

~Activity was determined by EAG analysis of GC effluent, b3% ey- 
clohexanediamethanol suecinate t~ 160 °. c 3% OV-1 6 160 °. 

1 C. AvxR, Mitt. schweiz. Anst. forstl, Vers$¥es. 37, 175 (1961). 
2 W. ROELOFS and COMEAU, J. Insect Physiol. 17, 1969 (1971). 
a W. ROELOFS, J. TETT~=, E. F. TASCHENBERG and A. CO~EAU, J. In- 

sect Physiol. 17, 2235 (1971). 
W. ROELOF5, A. COMEAU, A. HILL and G. MILIC~VXC, Science 174, 
297 (1971). 
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Table II. Field tests with different concentrations of the larch bud 
moth attractant, trans-ll-tetradeeenyl acetate, conducted in the 
Engadin (Switzerland} 

Attractant No. of males trapped 
cone. in/zl~ August September 

13-19 13-16 16-27 

1 46 - - 
10  -1  46 165 b 295 b 
10 -z 236 147 b 187 b 
10 -~ 184 65 ~ 134 b/100 
10 -4 - 71 a 90 
10 -'-8 - 160 a 213 

Control • 125.5 174.5 - 

Except for 10-~]10 4 and 10-2[10 ~~ t~1, all differences between con- 
centrations are significmlt at 2% level. 
~1/tl of attractant or acetone solution on a rubber stopper. ~Same 
preparation as in August. ~ Mean of 4 replicates with fresh preparation. 
aTrap with fresh preparation, eMean of the 4 best out of 10 traps con- 
taining virgin females. 
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Antennal responses of male larch bud moths to acetates (white e~- 
lumns) and alcohols (black colmnns) of 14-carbon chain standards with 
different position of double bond in cis (c) or trans (t) configuration 
(10/tg on filter paper, 4 replicates). 

sponses.  The  ace ta te  s t a n d a r d s  were more  ac t ive  t h a n  the  
co r respond ing  alcohols,  w i t h  trans-11-tetracedenyl ace ta te  
a lways  p roduc ing  t h e  g rea tes t  r esponse  (Figure).  The  
p a t t e r n  of the  responses  ob t a ined  w i t h  t he  s t a n d a r d s  is 
s imilar  to  t h a t  of o the r  species which  use a m o n o u n s a t u r -  
a t ed  ace t a t e  as a sex  a t t r a c t a n t  2,8,5. The above  d a t a  
ind ica te  t h a t  trans-ll-tetradecenyl ace ta te  m a y  be s imilar  
to  t he  m a i n  c o m p o n e n t  of t h e  sex p h e r o m o n e  communica -  
t ion  s y s t e m  of th is  insect .  

F ie ld  t e s t i n g  s tud ies  p r o v e d  t h a t  trans-ll-tetradecenyl 
ace t a t e  is v e r y  a t t r a c t i v e  to  male  larch  bud  m o t h s  b u t  
n o t  for  females .  A t e s t  involv ing  cis- a n d  trans-ll-tetra- 
deceny l  ace ta t e s  a n d  alcohol showed  t h a t  on ly  the  trans- 
ace t a t e  is a t t r ac t ive ,  a l t hough  2 ~zl of chemica l  in a poly-  
e thy lene  cap d id  n o t  begin  to  a t t r a c t  un t i l  i t  h a d  been  in 
the  field for 40 days  (living females  d id  a t t r a c t  males  dur ing  
th i s  period).  Di lu t ion  series of the  trans-acetate were t h e n  
t e s t ed  in an  a t t e m p t  to  op t imize  the  release ra te  (Table II) .  
I t  became  obvious  t h a t  lower release ra tes  were  essential ,  
t h a t  of 100 ~tg of chemica l  or more  on a rubbe r  s topper  
be ing  too high. However ,  t r aps  w i t h  100 ~g of t he  sub- 
s tance  became  h igh ly  a t t r a c t i v e  in t he  course of 1 mon t h .  
The fac t  t ha t ,  of t he  f resh  p repa ra t ions ,  10 vtg and  1 ng of 
chemica l  were m o s t  a t t r ac t ive ,  suggests  t h a t  2 o p t i m u m  
concen t ra t ions  exis t .  The  s ignif icance of th is  f ind ing  has  
to  be  s tud ied  dur ing  t h e  n e x t  season.  Since the  f resh  I ng 
t r a p  con t a ined  only  a b o u t  2 t r i l l ion  molecules  and  since 
i t  did n o t  lose i ts  a t t r a c t i o n  for  a t  leas t  14 days,  one m a y  
conclude  t h a t  a few molecules  per  ~tl of a ir  suffice t o  
a t t r a c t  t h e  male  la rch  b u d  moths .  

A l though  i t  has  no t  been  r igorous ly  p roven  t h a t  trans- 
11- te t radecenyl  ace ta t e  is ident ica l  w i t h  t h e  na tu ra l  sex 
pheromone ,  t h e  c o m p o u n d  is p o t e n t  e n o u g h  in t he  field 

to  replace l iving female moni to r ing  t r aps  and  to  be used in 
insect  con t ro l  expe r imen t s .  This  same c o m p o u n d  has  been  
found  to  serve as an a t t r a c t a n t  for several  o the r  lepi- 
dop te rous  species, b u t  the  m o s t  in te res t ing  po in t  con- 
cerning its s t ruc tu re  is t h a t  i t  r ep resen t s  t he  f i rs t  case in 
which  a species of the  subfami ly  Ole th reu t inae  a p p a r e n t l y  
uti l izes a 14-carbon r a t h e r  t h a n  a 12-carbon cha in  a t t r ac -  
t e n t  5. 

Zusammen]assung. Mit Hi t fe  der  A n t e n n o g r a m m -  
Methode  wurde  trans-ll-Tetracedenylacetat als spezi-  
f isches A t t r a k t a n s  fiir M~nnchen  des  LArchenwicklers  
Zeiraphera diniana b e s t i m m t .  In  gee igne ter  K o n z e n t r a -  
t ion i s t  die  A t t r ak t i v i tX t  der  s y n t h e t i s c h e n  Su b s t anz  
der jen igen  v i rg iner  W e i b c h e n  ebenbi i r t ig .  
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D i s t r i b u t i o n  o f  t h e  H e r b i c i d e s  2 , 4 , 5 - T  a n d  2 , 4 - D  i n  P r e g n a n t  M i c e .  A c c u m u l a t i o n  i n  t h e  Y o l k  S a c  

E p i t h e l i u m  

The  t e ra togen ic  ac t ion  of herb ic ides  of p h e n o x y a c e t i c  revea led  x,~. In  t h e  f i rs t  s t u d y  x t h e  i m p u r i t y  2, 3, 7, 8- 
acid t y p e  has  been  t h e  ob jec t  of several  inves t iga t ions ,  t e t r ach lo rod ibenzo -p -d iox in  3 has  been  sugges ted  to  have  
W h e n  2, 4, 5-T was  admin i s t e red  to  p r e g n a n t  mice,  mal -  c o n t r i b u t e d  to  t h e  ma l f o r ma t i o n s  observed,  bu t  la ter  
fo rma t ions  such  as cyst ic  k idney  and  clef t  pa la t e  were  b o t h  pur i f ied  2, 4, 5-T a n d  t h e  d ioxin  were  shown to  cause 


