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ABSTRACT: The genus Heterokrohnia Ritter-Z~hony, 1911 is redefined and the species H. mirabilis 
Ritter-Z~hony, 1911 redescribed. The redescription is based upon the type specimens from Antarctic 
waters and additional specimens from Atlantic and Arctic waters. The species is compared to others 
of the genus. Furthermore, the identity of certain specimens reported as H. mirabih's is discussed: 

INTRODUCTION 

During the G e r m a n  Southpolar  Expedi t ion of the R.V. "Gauss"  (1901-1903) e ight  
chae togna ths  were  collected, for which Ritter-Z~hony (191 I) e rec ted  the  genus  Hetero- 
krohnia with the  type  species  H. mirabilis. The spec imens  were  found at  three  stations 
south of the Kergue len  Islands. I rece ived  these  e ight  spec imens  from the Zoological  
Museum for Natura l  History of the  Humbold t  University in Berlin w h e n  p repa r ing  the 
descr ipt ion of H. [ragilis Kapp & Hagen,  1985 and H. longidentata Kapp & Hagen ,  1985. 
Only three  of the e ight  spec imens  b e l o n g e d  to H. mirabilis; five smal ler  spec imens  tu rned  
out to be long  to H. fragilis or to 14. longidentata. Consequent ly ,  some charac ters  Ritter- 
Z~hony had  ascr ibed  to H. mirabflis are not p resen t  in this species.  On the other  hand,  a 
s tudy of the three  remain ing  spec imens  of H. mirabilis r evea led  some organs  and 
structures not not iced  by  Ritter-Z~hony. Therefore  a redescr ip t ion  of H. mirabilis is 
cons idered  indicated.  

In addit ion,  I s tud ied  the juveni le  Atlantic spec imens  repor ted  by  A. C. Pierrot-Bults 
(1982) from the Zoological  Museum,  Amsterdam,  and  recent ly  I was  p r e s e n t e d  with five 
spec imens  col lected during the Arctic expedi t ion  of R.V. "Polarstern" 1989 in the  
Green land  Sea. 
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M A T E R I A L  

T h r e e  s p e c i m e n s  of the  or ig ina l  type  mater ia l ,  f rom the  G e r m a n  S o u t h p o l a r  Exped i -  
t ion of R.V. " G a u s s " ,  64~176 S, 75~ E, 3400 m - 2 0 0 0  m depth ,  10 th of M a r c h  a n d  3 ra of 

Apr i l  1903. 
Lec to type ,  19 m m  long,  co l l ec t ed  on  3 ra of Apr i l  1903, two  pa r a l ec to types ,  18.5 m m  

a n d  12 m m  tong,  Col lected on  10 t~ of M a r c h  1903, depos i t ed  in t he  Z o o l o g i c a l  M u s e u m  for 

N a t u r a l  Hi s to ry  of the  H u m b o l d t  Univers i ty ,  Berlin, u n d e r  the  o r ig ina l  c a t a l o g u e  No. 

ZMB 4909. 
E igh t  j u v e n i l e  At lan t ic  spec imens ,  r e p o r t e d  by  A. C. Pierrot-Bul ts  (1982), f rom R.R.S. 

"Di scove ry" ,  C ru i se  52, S ta t ion  8281, H a u l  48, at a p p r o x i m a t e l y  3 2 ~  64~ 

3500 m - 2 5 0 0  m dep th ,  M a r c h  1973. 
F ive  s p e c i m e n s  f rom the  6 th Arct ic  e x p e d i t i o n  of R.V. "Po la r s te rn" ,  74~ , N, 3o57 , W, 

3000 m - 2 0 0 0  m dep th ,  29 th of M a y  1989. 

D I A G N O S E S  

H e t e r o k . r o h n i a  R i t t e r - Z ~ h o n y ,  1911  

H a b i t u s : r e l a t ive ly  s t rong  a n d  re la t ive ly  s l e n d e r  
L a t e r a 1 f i n s : one  pa i r  of l a te ra l  fins on t runk  and  tail 

T r a n s v e r s e  m u s c u l a t u r e :  i n  t r unk  a n d  tai l  

T e e t h : of va r i ab l e  s t ructure,  two rows  or one  row 

E y e s :  a b s e n t  
H a b i t a t : in g e n e r a l  pe lag ic ,  abyssa l  
T y p e s p e c i e s : H. mirabilis,  by  m o n o t y p y  

H e t e r o k r o h n i a  m i r a  b i l i s  R i t t e r - Z ~ h o n y ,  1911 

(Figs i - 3 )  

H a b i t u s : s l ender ,  r e la t ive ly  s t rong  

T o t a l  l e n g t h :  u p t o 3 3 m m  

T a i 1 1 e n g t h : 30 -42  % of total  l e n g t h  (wi thout  tail  fin) 
L a t e r a 1 f i n s : one  pair,  r e a c h i n g  f rom shgh t ly  b e l o w  ven t r a l  g a n g l i o n  to a b o u t  mid -  

l e n g t h  of taft s e g m e n t ,  c o m p l e t e l y  rayed ,  or w i th  f ew  rays, or  w i thou t  rays,  m o d e r -  

a te ly  broad ,  an te r io r  pa r t  n a r r o w e r  t h a n  pos te r io r  par t  

T a i l  f i n : s p a d e - s h a p e d ,  c o m p l e t e l y  rayed ,  or w i th  f ew  rays, or w i thou t  rays  

H e a d :  l a rge  
A p i c a l  g l a n d  c e l l  c o m p l e x :  p resen t ,  smal l  

H o o k s : up  to 12, s lender ,  s l ight ly  cu rved ,  t ips fo l lowing  c u r v a t u r e  of t he  g r a s p i n g  

sp ines  
A n t e r i o  r t e e t h : up  to 17, a r r a n g e d  h k e  roof tiles, b road  at the  basis ,  t a p e r i n g  to a 

s l e n d e r  an te r io r  part ,  i n n e r  e d g e s  b e s e t  w i th  l a m e l l a e  

P o s t e r i o r t e e t h : up  to 35, s lender ,  of d i f fe ren t  l ength ,  par t ly  bent ,  c lose ly  a r r a n g e d  

V e s t i b u 1 a r o r g a n s : thick,  w i t h  v e r y  smal l  pap i l l ae  

T r a n s v e s t i b u l a r  p o r e s :  p r e s e n t  
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Fig. 1. Heterok.rohnia mirabilis (d rawn  f rom Antarc t ic  spec imens) .  A: Hab i tus .  B: H e a d ,  dorsa l  view; 
cc = apical  g l a n d  cell complex ,  h = hooks ,  lp = la teral  plates ,  nc  = n e c k  canals ,  p t  = pos te r io r  tee th .  

C: Dorso la te ra l  p o u c h e s  in w h i c h  the  female  g o n a d s  end .  D: S e m i n a l  ves ic les  
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Fig. 2. Heterokrohnia mirabilis (from Arctic waters). A: Head, ventral view (ruptures due to 
preparation). B: Apical part of head; at = anterior teeth, cc : ap i ca l  gland cell complex, pt = 
posterior teeth (the last ones are not visible), tvp = transvestibular pores, vo = vestibular organ. C: 
Anterior teeth, ventral view. D: Anterior teeth, lateral view (another specimen). E: Vestibular organ 
with small, shallow papillae and pores. F: Field of transvestibular pores. G: Transvestibular pores 
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Fig. 3. Heterokrohnia mirabih's (from Antarctic waters). A: Posterior part  of head  and  anterior  part  of 
trunk with neck canals and alveolar tissue. B: Alveolar tissue and  neck  canals  

F. y e s : a b s e n t  

C o r o n a  c i l i a t a  : n o t  o b s e r v e d  

N e c k c a n a 1 s : l a t e r a l  in  a n t e r i o r  p a r t  of t he  t r u n k ,  e x t e n d i n g  d o r s a l l y  i n t o  h e a d ,  n o t  

a l w a y s  o b s e r v e d  

A 1 v e o 1 a r t i s s u e : r e m n a n t s  of i t  o b s e r v e d  to r e a c h  a b o u t  ha l f  t h e  d i s t a n c e  b e t w e e n  

h e a d  a n d  v e n t r a l  g a n g l i o n ,  n o t  a l w a y s  o b s e r v e d  

I n t e s t i n a l  d i v e r t i c l e :  a b s e n t  

I n t e s t i n e : r e l a t i v e  b r o a d ,  b e g i n n i n g  a sho r t  d i s t a n c e  b e l o w  n e c k ,  s o m e t i m e s  c o n t a i n -  

i n g  oil g l o b u l e s  in  its wal ls ,  r e d  in  h y i n g  s p e c i m e n s  

A n u s : a t  t r u n k - t a i l - s e p t u m  

T r a n s v e r s e  m u s c u l a t u r e :  in  t r u n k  r e a c h i n g  f rom n e c k  to s l i gh t l y  b e y o n d  

v e n t r a l  g a n g l i o n ,  in  a n t e r i o r  t h i r d  of ta i l  

0 v a r i e s : e x t e n d i n g  to a b o u t  ha l f  t h e  d i s t a n c e  b e t w e e n  v e n t r a l  g a n g h o n  a n d  t r u n k  tai l  

s e p t u m ,  e n d i n g  in  s m a l l  d o r s o l a t e r a l  p o u c h e s ,  w i t h  d u c t s  a t  p o s t e r i o r  i n n e r  e n d  

T e s t e s : r e a c h i n g  a b o u t  a t h i r d  of t h e  taft  l e n g t h  

S e m i n a 1 v e s i c 1 e s : s l igh t ly  d i s t a n t  f rom t h e  l a t e r a l  f ins a n d  ta i l  fin, o p e n i n g  a t  t h e i r  

m i d - r e g i o n  

H a b i t a t : p e l ag i c ,  a b y s s a l  

G e o g r a p h i c  d i s t r i b u t i o n :  c o s m o p o h t a n  
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DISCUSSION 

C o m p a r i s o n  w i t h  o t he r  spec i e s  

Heterokrohnia mirabills can be dist inguished from all other Heterokrohnia species - 
except from H. inyolucrum Dawson, 1968 - by its numerous,  fiat and  pointed anterior 
teeth, its greater n u m b e r  of long, thin, and partly ben t  posterior teeth, and  its thick, 
smooth looking vest ibular  organs bear ing  a row of tiny papillae. H. mirabiIis and  H. 
involucrum differ in the extent of their alveolar tissue. In H. mirabills it is restricted to the 
anterior part of the trunk; in H. inyolucrum it covers the whole body and is conspicuous 
on the t runk and  the anterior part of the tail. Perhaps H. mirabilis might be  confused with 
H. mur /na  Casanova, 1986 if only the n u m b e r  (in juveniles} and the shape of the posterior 
teeth are compared. However, in H. murina the anterior teeth are shaped differently (see 
Fig. 26 in Kapp, 1991, this volume) and the anterior part of the head is longer. 

R e m a r k s  c o n c e r n i n g  s e v e r a l  c h a r a c t e r s  

Ritter-Z&hony ascribed large papil lae of vestibular organs, ben t  tips of hooks and  a 
large size of the apical gland cell complex to H. mirabilis, because he considered H. 
fragilis and  H. longidentata as juveniles  of this species. However, these characters are 
absent  in H. mirabilis. On the other hand,  light- and electron microscopic studies 
revealed structures not described by Ritter-ZShony: lamellae of the anterior teeth, 
t ransvest ibular  pores, alveolar tissue, neck canals, pouches at the end  of the seminal  
receptacles, and ducts at the inner  posterior end of the ovaries. 

The fins of the Antarctic specimens of H. mirabilis are in poor condition, as Ritter- 
Z&hony (1911) already mentioned,  as are the fins of the  more recently caught  Hetero- 

krohnia specimens, so that their contours could not be drawn exactly; they must  be left to 
further observation. The fins of the Antarctic specimens are completely rayed, whereas  
the fins of the Atlantic and Arctic specimens have only few or no fin rays at all. The 
material  at hand  is not sufficient to ascertain whether  or not there are geographic 
differences and whether  or not rays develop very late and slowly during ontogeny.  As yet 
the presence or absence of fin rays has been  regarded as a species-specific character in 
the genus  Heterokrohnia; now it is obvious that more information is needed  for the 
judgemen t  of this feature and its usefulness in taxonomy. 

Chaetognath  workers know that the number  of anterior and posterior teeth is 
variable in all chaetognath species, because they general ly increase until  sexual maturi ty 
and  decrease afterwards. In H. mirabifis the number  of teeth also increases with 
progressing length of the animal, bu t  this number  varies extraordinarily (Table 1, Fig. 4). 
For the identification of Heterokrohnia species the structure of the teeth is more impor- 
tant  than their number .  Despite the worldwide distribution of H. mirabilis no geo- 
graphical differences in the shape and a r rangement  of the teeth are observed; the 
anterior teeth of the Antarctic specimens have lamellae at the inner  edges like the 
Atlantic and Arctic species. 

The species recently described as H. mirabiloides by Casanova & Chidgey (1990) is here 
regarded as junior synonym of H. mirabilis. According to these authors, H. mirabiloides is separated 
from H. mirabilis "principally in the number and shape of the posterior teeth" (Casanova & Chidgey, 
1990, page 109). Concerning the number of posterior teeth, I cannot confirm such a separation from 
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Table 1. Body length and numbers  of hooks and  teeth of Heterokrohnia mirabilis (total length  
rounded off to the neares t  0.5 mm because  some specimens were strongly bent, and  body and  head  

in others were separated} 

Body length  No. of No. of No. of Locality 
(mm) hooks anterior tee th  posterior tee th  

7 9110 21 3 6/ 6 Atlant ic  
7 9/10 7/ 7 11/13 Atlantic 
7 10/11 9/10 16118 Atlant ic  
7.5 I I / i i  8/ 8 17/18 Atlant ic  
9 12/12 12/13 21/21 Atlantic 

10.5 I I / I i  I I /  9 15/16 Atlantic 
10.5 I0 / I0  8/ - 18/19 Atlant ic  
11.5 9/10 13/15 30/30 Atlantic 
12 10/ - 10/11 251 - Antarct ic  
12.5 7/ 8 7/ - 17/17 Arctic 
13.5 10/10 5/ 7 15/17 Arctic 
15 10/11 11/I 1 28/30 Arctic 
17 9/ - 10/11 19/21 Arctic 
18.5 9/I0 15/15 29/30 Antarct ic  
19 11/11 14/15 33/ - Antarct ic  
20 9/10 16/17 34/35 Arctic 

the material at my disposal because of the extraordinary variability in the n u m b e r  of tee th  of H. 
mirabilis (see Table I, Fig. 4). Concerning the shape of posterior teeth, the different views in the 
illustrations in Casanova & Chidgey (1990, page I l l ) ,  the heads photographed u n d e r  different 
angles, do not allow a definitive judgement .  In any case, part  9f the posterior tee th  of H. mirabflis is 
strongly bent  and  not almost straight, as Casanova & Chidgey (1990) wrote. 

O n l y  r e m n a n t s  of a l v e o l a r  t i s s u e  a re  c o n s e r v e d  in  two  A n t a r c t i c  s p e c i m e n s  {of 18.6 

a n d  19 m m  l e n g t h ) ,  a n d  r a t h e r  t h i n  a l v e o l a r  t i s s u e  j u s t  b e n e a t h  t h e  h e a d  is p r e s e n t  in  two  

Arc t i c  s p e c i m e n s  (of 17 a n d  20 m m  l eng th ) .  P r o b a b l y ,  a l v e o l a r  t i s sue  d e v e l o p s  v e r y  l a t e  i n  

o n t o g e n y  a n d  is t h e r e f o r e  a b s e n t  in  j u v e n i l e s .  F u t u r e  i n v e s t i g a t i o n s  a r e  n e e d e d  to r e v e a l  

i ts  c o m p l e t e  s h a p e  a n d  e x t e n s i o n .  

N e c k  c a n a l s  h a v e  b e e n  o b s e r v e d  o n l y  o n c e ;  t h e y  a re  p r e s e n t  in  t h e  19 m m - l o n g  

A n t a r c t i c  s p e c i m e n .  

T h e  f u n c t i o n  of t h e  d o r s o l a t e r a l  p o u c h e s  in  w h i c h  t he  s e m i n a l  r e c e p t a c l e s  e n d  is n o t  

k n o w n .  T h e  p o u c h e s  m a y  s e r v e  for r e c e p t i o n  of s p e r m  or  m i g h t  b e  t he  f i rs t  s t a g e  of 

d e v e l o p i n g  m a r s u p i a l  sacs.  T h e y  s h o w  sh t - l i ke  o p e n i n g s ,  w h i c h  m a y  b e  n a t u r a l  or  m a y  

b e  c a u s e d  b y  f i xa t i on  a n d  l o n g  p r e s e r v a t i o n .  

All t h e  p r e s e r v e d  a n i m a l s  I s t u d i e d  w e r e  co lour less ,  b u t  R i t t e r - Z ~ h o n y  (1911) 

r e p o r t e d  t h a t  t h e  s p e c i m e n s  of t h e  " G a u s s "  e x p e d i t i o n  w e r e  r e d  l ike  Saff i t ta macro-  

cephala.  W h e n  I o b s e r v e d  S. macrocepha la  a n d  Eukrohn ia  fowleH i m m e d i a t e l y  a f t e r  

t h e i r  col lec t ion,  I f o u n d  a n  i n t e n s i v e  d a r k  o r a n g e - r e d  co lour  in  t h e  wal l s  of t h e  i n t e s t i n e ,  

in  t h e  m e d i u m  s e p t u m  of t h e  ta i l  s e g m e n t ,  i n  t h e  l a t e r a l  f ields,  a n d  in  t h e  m e m b r a n e s  of 

s o m e  h e a d  m u s c l e s .  So, I a s s u m e  t h a t  a t  l e a s t  t h e  i n t e s t i n e  of H. mirabLlis is  o r a n g e - r e d .  

T h e  c o m p l e t e  co lou r  p a t t e r n  m u s t  b e  s u b j e c t  to fu tu re  o b s e r v a t i o n .  
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Fig. 4. Heterokrohnia mirabilis, number of anterior and posterior teeth in correlation to body length; 
at -- anterior teeth, bl -- body length, pt = posterior teeth, o = number of left o r right teeth, �9 -- 

number of both left a n d right teeth 

E a r l i e r  r e c o r d s  of H e t e r o k r o h n i a  m i r a b i l i s  

The study of the data and descriptions of the specimens of H. mirabilis present  in the 
l i terature reveal  that  not all of these specimens belong to this species. This might  be  due 

to the incomplete  original description which also includes two other species. 

J ameson  (1914) was not certain about the specimen of H. mirabilis he found in 
Antarctic waters  (68~ 27~ length 22.5mm, tail l ength  25.6%, hooks 11, 

anterior teeth ?, posterior teeth 14, transverse musculature in t runk and tail). David  (1958) 

regarded  it as a damaged  Eukrohnia hamata, but based on our present  k n o w l e d g e  we 
can assume that  J ameson  really found a specimen be longing  to the genus  Heterokrohnia,  
but not to the species H. mirabilis. His data are not sufficient for identification. 

When Tschindonova (1955) identified a spec imen from the Kurilian Trench  as H. 

mirabilis, she pointed out a certain variability in many features of chae togna th  species. 

Indeed, one d isadvantage  in the investigation of the genus Heterokrohnia is the fact that 
we have tittle exper ience  concerning the range of variability of the characters  because  of 

the few specimens  found as yet. Tchindonova 's  specimen seems to be long  to a species 
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o the r  t h a n  H. m i r a b f l i s  ( length  36 mm,  tail  l e n g t h  44.4 %, hooks  14, an t e r i o r  t e e th  I3 -13 ,  

pos te r io r  t e e th  14-16,  l a te ra l  fins w i thou t  finrays, b e g i n n i n g  n e a r  ven t r a l  g a n g l i o n ,  tail  fin 

rayed ,  ap ica l  g l a n d  cel l  c o m p l e x  small,  ovar ies  nea r ly  r e a c h i n g  ven t r a l  gangl ion)~ bu t  this 

is no t  su re  b e c a u s e  of t he  g rea t  var iab i l i ty  in the  n u m b e r  of t e e th  a n d  t h e  u n c e r t a i n t y  

c o n c e r n i n g  the  finrays.  K n o w l e d g e  of the  s t ructure  of the  h e a d  a r m a t u r e  s e e m s  n e c e s s a r y  

for t he  c lar i f ica t ion  of this ques t ion .  
D a v i d  (1958) d e s c r i b e d  two s p e c i m e n s  f rom Anta rc t i c  wa te r s  (57~ ' S, 29054 'W) .  

The  l a r g e r  one  is H. m i rab i l i s  acco rd ing  to the  n u m b e r  of t e e th  a n d  t h e  d r a w i n g  of t he  

h e a d  in his  paper .  T h e  smal l e r  one  ( length  10.2 mm,  an te r io r  t e e th  3/?, pos t e r io r  t e e th  

1/1) cou ld  p e r h a p s  b e  a s p e c i m e n  of H. fragil is .  
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