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beobach te t ;  dabei  fanden in 79,4% aller FXlle (58 Kopu-  
lationen) morphengleiche und in 20,6% aller FiilIe (15 
Kopulat ionen)  morphennngle iche  Paarungel l  statt .  Wenn  
dabei  berficksichtigt  wird, dass in diesem Expe r imen t  die 
6kologische Differenz der beiden ,Morphem) ausgeschal- 
te t  ist, dann erscheint  ein 20,6%iger  I r r t u m  im Kopula-  
t ionsverhal ten  weniger bedeutend.  Ganz offensichtl ich 
werden die Geschlechtspar tner  du tch  spezifische Sinnes- 
reize, bei denen ein Unterschied zwisehen den <~Morphen~) 
besteht,  zusammengefi ihr t .  Es l iegt also ein progamer ,  
ethologischer (pre-mating) Isola t ionsmechanismus vor. 
Untersuchnl lgen fiber die dabei  wirksamen Signalreize 
sind im Gange. 

H~l te r t  m a n  ein M~nnchen der <~Morphe~> communis 
allein mi t  einem Weibchen  der (,Morphe~> vulgaris und 
reziprok, so findell  un ter  dieser <~Zwallgssituation~> ohne 
Wahlm6gl ichkei t  regelm~issig I4opulat ionen ulld darauf  
folgende Eiablagen stat t .  Voll 26 solcher Kombina t ionen  
erhieltell  wir  6157 Eier.  Aus diesen entwickel ten  sich nur  
3 Larven,  das sind weniger  als 0,05%. Ob sich aus diesen 
3 Larven  Imagines  (steril oder  fertil) entwicketn,  ist  zur 
Zeit noch often. Zum Vergleich sei angeffihrt,  dass sich 
aus den Eierll, die nach morphengleichen Kreuzungen 
abgelegt  wurden,  im Falle  yon P.  vulgaris durchschni t t -  
l ich 58% (15,4%-89,1%) und im Falle  yon P. communis 
durchschni t t l ich  45 % (6, 6 %-65,  9 %) Larven  entwickel ten.  
Die aus diesell La rven  im wei teren Verlauf  der Entwick-  

Iung hervorgegangenen Imagines  waren stets fertil.  Neben 
einem progamen Isola t ionsmechanismus l iegt also noch 
ein weiterer  me tagamer  (post-mating) Isolat ionsmeehall is-  
mus zwischen beiden ~Morphew~ vor. 

Du tch  unsere Untersuchung ist sichergestellt ,  dass P.  
communis und P. vulgaris gute biologische Ar ten  dar- 
stellen, die r ep roduk t iv  durch pro- ulld me t agam wirk- 
same Iso la t ionsmechanismen ge t rennt  sind, unterschied-  
liehe 6kologische Nischen bilden, sich jedoch morpholo-  
gisch llur geringfiigig ull terscheiden.  Eine  ausfiihrliche 
Dars te l lung der E n t s t e h u n g  dieser beiden Ar ten  - wahr-  
scheinlich Zwill ingsarten - und der dami t  ve rbundenen  
morphologischen,  biologischen und t iergeographischen 
Probleme werden an anderer  Stelle in Kiirze erfolgen. 

Summary. P. communis and P. vulgaris are biological 
species, reproduc t ive ly  isolated by pre- and pos t -mat ing  
isolation mechanisms.  Bo th  species build thei r  own 
specific ecological niches, bu t  morphological ly  they  differ 
only ve ry  l i t t le  - perhaps  they  are sibling species. 
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Presence of Neurosecretory Cells in the Vegetative Nervous System of D e n d r o b a e n a  a theca 
Cernosvitov 

During the  course of the  studies on the  neurosecre tory  
sys tem of Dendrobaena atheca, the  authors  have  discovered 
neurosecre tory  cells in the  vege ta t ive  nervous  system. 
I t  is well known t h a t - t h e  l leurosecretory ceils which 
produce physiological ly act ive  substances are located 
th roughou t  the  centra l  nervous  sys tem of annelids. 
Re la t ive ly  l i t t le  is known about  the  neurosecre tory  cells 
in the  vege ta t ive  nervous system 1, 2 of oligochaetes, bu t  
the  impor tance  of the  neurosecre tory  products  in the  
physiology of m a n y  oligochaetes is apparen t  f rom recent  
reviews. 

The ven t ra l  ganglionic c h a i n  of Dendrobaena has 
several  nerve  fibres which inl lervate  the glands, the  
intest ine and the  muscles of ti le tunic  of the  nervous 
system itself. A dis t inct  system of several  ganglia of 
different  sizes and nerve  fibres exists in the  wall of the  
anter ior  pa r t  of the digest ive t ract ,  par t icular ly  the  phar-  
ynx. I t  resembles in m a n y  respects the  vege ta t ive  nervous  
sys tem of higher  animals.  

The c i rcum-pharyngeal  eommissures give off 4 to 6 
short  th ick  nerve  t rac ts  on each side towards  the  pharynx.  
After  a short  course, these t rac ts  swell into large and small  
ganglia located in the pharyngeal  wall. The  ganglia are 
surrounded by  a fibrous sheath  and are dif ferent ia ted 
into an outer  cellular and an inner  fibrous layer. Several  
small  ganglia and nerve  fibres are ve ry  close to the  
epithelial  cells of the pharynx.  

Gomori-posi t ive  cells have  been identKied by  using 
CAMERON and STEELE'S modif icat ions of Gabe 's  a ldehyde 
fuchsin (AT) technique  3, BARGMAIgN'S 4 modificatiolls  of 
Gomori 's  chrome-a lum haema toxy l in  phloxine (CHP) 
technique,  Ehr l ich  haema toxy l in  eosin stain and Hei-  
denhain 's  azan techniqueS. The  i leurosecretory or 
Gomori-posi t ive  cells are few in number  and are mos t ly  
dis t r ibuted towards  the  pha rynx  (Figure 1). These cells 

Fig. 1. Horizontal section of the anterior segments of Dendrobaena 
atheca showing vegetative ganglia, circum-pharyngeal commissure 
and the pharynx. CPC, eircum-pharyngeal commissure; NSC, 
neuroseeretory cells; NT, nerve tract; P, pharynx; VG, vegetative 
ganglion. Bouin, AF, • 220. 
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are oval or e longated  wi th  fine or th ick  axons  and 
measure  16-30 ~tm and  wi th  oval  nuclei  8-12 ~m in 
d iamete r  (Figure 2). The cy top la sm shows dense granular  
s t ructure ,  futl of mi tochondr i a  and  Nissl bodies.  The 
neurosecre to ry  granules occur in aggregates  in per inuclear  
as well as in the  ex t r eme  pe r iphe ry  of the  ceils. The 

secre tory  subs tances ,  as well as the  typ ica l  Nissl bodies,  
are s ta ined  wi th  C H P  and  AF.  I t  is p robab le  t h a t  the  
basophil ic  subs tances  m a y  be ident ical  wi th  Nissl bodies. 
Many  vacuoles conta in ing  conspicuous neurosecre to ry  
mater ia l  appear  in the  per iphera l  region of the  per ikaryon  
(Figure 2). The neurosecre to ry  granules are released f rom 
the  ceils via  t he  axons  or cell membrane .  The neuro-  
secre tory  granules can be t raced  far in to  t he  processes of 
the  nerve  cells. In  the  two large ganglia s i tua ted  a t  b o t h  
sides of t he  p h a ry n x ,  numerous  Gomori -pos i t ive  granules  
m a y  be also observed along the  fibres. The vege ta t ive  
ganglia which  are ve ry  close to  t he  p h a r y n x  and oesopha-  
gus conta in  grea t  amo u n t s  of Gomori-posi t ive  secretion.  
The secreted granules  can be de tec ted  wi th in  the  nerve  
fibres. Thus  i t  seems mos t  l ikely t h a t  the  vege ta t ive  
ganglia also conta in  cells w i th  secre tory  charac te r  and 
funct ion.  Fur the r ,  accumula t ion  of Gomori -pos i t ive  
mater ia l  and  posi t ion of neurosecre to ry  cells in these  
ganglia suggest  t h a t  t he  neurosecre to ry  cells found in t h e m  
m a y  have  some role to p lay  in the  digest ive system.  

Zusammen/assung. Neurosekre tor ische  Zellen wurden  in 
den vege ta t iven  Ganglien yon  Dendrobaena atheca 
gefunden.  Zahlreiche Gomori-posi t ive  Sekre tgranulen  
k o n n t en  im Cytoplasma,  in den pe r ipheren  Vakuolen  und  
im Axon dieser Zetlen nachgewiesen  werden.  

Fig. 2. Horizontal section through the vegetative ganglion showing 
the neurosecretory ceils. AX, axon; NL, nucleolus; N, nucleus; P, 
pharynx; V, vacuole containing neurosecretory material. Bouin, AF, 
x 900. 
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Gene Amplification and its Effect on the Structure and Function of the Oocyte Nucleus in the 
Whirligig Beetle Gyrinus natator (Gyrinidae, Goleoptera-Adephaga)* 

In  1916, HEGNER and  RUSSELL 1 in a shor t  r epor t  
descr ibed a ch romat i c  ex t r ach romosoma l  body  in the  
germ-l ine cells of the  Gyrinid,  Dineutes nigrior, during 
the  oocyte  d i f ferent ia t ion.  According to  these  authors ,  
th i s  body,  as regards  i ts  morphology,  t he  t ime  of its 
appea rance  in the  %male  germ-l ine  and  i ts  behav iour  in 
di f ferent ia l  mi toses  which  give rise to  t he  oocyte  and the  
group of nurse  cells associated wi th  it, closely cor responded  
to the  so-called Giardina ' s  body  in Dyeiscidae. Al though  

whirligig beetIes have  no t  been  s tudied  cytological ly since 
t h a t  t ime,  never the less  it seems ev iden t  t o -d ay  t h a t  the  
chromat ic  body  descr ibed in Dineutes is t he  ex t rachro-  

* This research was supported in part by funds from the Cytobi- 
ology Committe of the Polish Academy of Science. 
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Fig. 1. Longitudinal section through the germarium of an ovariole. 
The anterior tip of the ovariole is to the right. Each oocyte nucleus 
contains a deeply stained body of extrachromosomal DNA which is 
situated in the middle of nucleus or is located excentrically under the 
nuclear membrane. Oocyte chromosomes are also clearly visible. 
Feulgen and light green. • 625. 

Fig. 2. Two early diplotene nuclei with conspicuous caps of extra- 
~hromosomal DNA. Diplotene chromosomes in the middle of the 
nuclei are clearly visible. Feulgen and light green. • 2050, 


