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The m ain phases o f sperm athecal developm ent are given , based m ainly on  
observations of Fridericia tubulosa D ózsa-F a rk a s , 1972. Possibilities o f erroneous 
identification  are discussed. The description  of F ridericia reducata sp. n., showing  
various degrees o f spermathecal degeneration, is subm itted.

I t  h as  b een  po in ted  ou t by  sev e ra l w orkers (Vejdo vsk ÿ , 1879, 1884; 
J egen , 1920; Michaelsen , 1928) t h a t  th e  sp e rm ath eca  o f E n c h y tra e id s  is 
form ed b y  an  in v ag in a tio n  of th e  b o d y  w all in  th e  groove b e tw een  segm en ts 
IV  and  Y. I t s  ty p e  an d  shape is h ig h ly  v a ry in g  p e r species an d  genera , d is ­
p lay in g  also specific  cha rac te ris tic s . I n  th e  p re sen t p a p e r I  p ropose to  discuss 
b rie fly  m y  o b se rv a tio n s  concern ing  th e  d ev e lo p m en t of th e  sp e rm a th eca , and  
allied p rob lem s, o f th e  genus F ridericia , as well as to  describe  a new  species 
found  d u rin g  m y  stud ies ou tlined  above.

T he m a jo r ity  of E n ch y trae id s  can  be  id en tified  to  species o n ly  a f te r  th e  
sexual o rgans h a v e  fu lly  developed. H o w ev er, I  succeeded to  tra c e  th e  d ev e lo p ­
m en t o f th e  sp e rm a th eca  in F ridericia  tubulosa  D ózsa-F arkas, 1972, w hose 
ju v en ile  specim ens I  recognized in  a m a te r ia l  b ro u g h t in to  th e  la b o ra to ry . T h is 
w as possible o n ly  because I  was w ell a c q u a in te d  w ith  th e  specific E n c h y tra e id  
sto ck  o f th e  soil in  q uestion , and of th is  fa u n a  th e re  was only  th is  species w hich 
possessed th e  c h a rac te ris tic  p e p to n e p h rid ia  sp iralling  in to  s trik in g  coils. On 
th is  basis, I  se p a ra te d  th e  juven ile  a n im a ls , of various d ev e lo p m en ta l s tages, 
from  th e  fo rest ren d z in a  soil sam ple ta k e n  n e a r B u d ap est, in  S ep tem b er, 1970 
and  k e p t th e m  in  an  exp erim en ta l vessel.

1. In  th e  ea rlie s t stage (Fig. l a ) ,  th e  sp e rm ath eca  ap p ears  as m erely  a 
sm all in v a g in a tin g  saccule, bearing  on  i ts  ap e x  an  irre g u la rly  a rran g ed , loose 
lay er o f cells. A t th is  s tage , th e re  is o n ly  a ce llu lar m ass o f loose co n s tru c tio n  
in  th e  p lace o f th e  sperm  funnel. N or is th e  se ta l c h a e to ta x y , c h a rac te ris tic  of 
the  species, developed  a t  th is  tim e; in s te a d  o f (3),4 — 2 : 4 — (4),2 th e re  ap p ears  
m ostly  th e  2 — 2 : 2,(3) —2 fo rm ation .

2. A t th e  n e x t s tage  (Fig. lb ) ,  th e  sp e rm a th eca  len g th en s an d  an  ec ta l 
d u c t m ay  also be  d iscerned , whose e c ta l o rifice still lacks a g land . T he sperm  
fu n n e l d isp lays r a th e r  a cy lindrical sh a p e , b u t  th e  co llar is s till undev e lo p ed ; 
th e  o rgan  is th u s  a ty p ica l y e t, b u t th e  v a s  deferens m ay  a lread y  be seen. T he 
se ta l bund les now  consist o f a n u m b er o f  se ta e  ch a rac te ris tic  o f th e  species.
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3. D uring  fu r th e r  developm ent (F ig . lc ) ,  th e  ec ta l d u c t of th e  sp erm a- 
th e c a  leng thens co n tin u o u sly , and  th e  am p u lla  com m unica tes w ith  th e  oeso­
p h ag u s . B y th e n , th e  g lands likew ise b eg in  to  develop a t  th e  ec ta l orifice. A t 
th is  s tage , th e  sp e rm  funnel is also w h o lly  developed  in  m ost ind iv idua ls, a n d  
th e  com pletely  ev o lv ed  brow n sp erm ia  a p p e a r  in  th e  sem inal vesicle. I t  is 
th is  stage w hich m a y  m islead id en tif ic a tio n s , since th e  an im al is a p p a re n tly  
sex u a lly  m a tu re ; th is  problem  will be  d iscussed  la te r .
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4. In  th e  su b se q u e n t stage  (Fig. Id ) , tw o sm all tu b e rc le s  ap p ear on th e  
am p u lla , th e  p rim o rd ia  of th e  developing  d iv e rticu la . T he g lands are also 
com plete ly  developed  a t  th e  ec ta l orifice.

5. F ina lly , th e  sp e rm a th eca l form  ch a ra c te ris tic  o f  th e  species (F ig. le )  
ap p ears  b y  th e  d ev e lo p m en t of th e  tu b erc les; th e  an im al is полу sexually  m a tu re  
and  id en tifiab le  w ith  c e r ta in ty .

I  m ade no d e ta iled  records a b o u t th e  d u ra tio n  o f th e  s tages involved , b u t  
th e  ty p ic a l sp e rm a th eca  o f th e  sexually  m a tu re  an im als p ro v ed  th a t  I  h a d  in  
fac t sep a ra ted  th e  ju v e n ile  ind iv id u a ls  o f F ridericia  tubulosa.

I  h av e  o bserved  a sim ilar course o f d ev e lo p m en t in  o th e r  Fridericia  
species, e.g. F . connata  B retscher , 1902, F . galba (H offm eister , 1843), and
F . semisetosa D ózsa-F arkas, 1970. All o b serv a tio n s rev ea led  th a t  th e  d ev e lo p ­
m e n t of th e  sperm  fu n n e l and  sperm  fo rm a tio n  ends so m ew h at earlier th a n  th a t  
o f th e  sp e rm ath eca . A nd  a t th is  p o in t a t te n tio n  shou ld  again  be called to  
develo p m en ta l s tag e  (3) in  th e  genus Fridericia  w hen  th e  sp e rm ath eca l am p u lla  
is a lread y  co nnec ted  w ith  th e  oesophagus, an d  th u s  w ell discernible. T h is 
s tru c tu re  is th e n  s im ila r to  th a t  found  in  F ridericia  bulbosa (R osa, 1887), F. 
hulboides N ielsen  a n d  Ch r isten sen , 1959, an d  in  F . semisetosa, t h a t  is, i t  
consists of a m ore or less e lo n g a ted  ec tal d u c t an d  a b u lb o u s am pu lla . Since a t  
th is  s tag e  th e  sp erm  fu n n e l is a lread y  developed  and  m a tu re  sperm s can  also 
be  fo und , th e  p ic tu re  is a sem blance  of sexual m a tu r i ty  — liab le  to  cause m is- 
id en tifica tio n s . B u t th e  s itu a tio n  is som ew hat a llev ia ted  b y  th e  fac t th a t  th e re  
a re  no sperm s in  th e  sp e rm a th eca  a t  th is  s tag e , n o r m a tu re  eggs p resen t.

T his th a n  is th e  course of sp e rm ath eca l d ev e lo p m en t ch a rac te ris tic  to  th e  
genus Fridericia. In  som e species, how ever, e.g. F . p a ron iana  Issel , 1904, 
ab n o rm a l cases of an  a b se n t sp e rm a th eca  (form  a th e c a ta )  m a y  occur (N ielsen  
an d  Christensen , 1959). S u b seq u en tly , I w ish to  su b m it th e  descrip tion  o f a 
new  species in  w hich  th e  sp e rm a th eca  ap p ears  as a ru d im e n ta ry  organ. Com ­
p a re d  to  th e  s tages o f sp e rm a th eca l d ev e lo p m en t described  above, vario u s 
g rades o f ru d im e n ta tio n  can  be observed  in  th e  new  species. In  th e  ty p ic a l 
form s a s ta te  e x h ib itin g  th e  f irs t  s tage  of n o rm a l d ev e lo p m en t is encoun tered , 
while in  some specim ens d ev e lo p m en t proceeds fu r th e r  an d  s tops only a t  th e  
n e x t stage . T hus, th e  sp e rm a th eca  o f th e  an im al, in d isp u ta b ly  relegable b y  all 
o th e r  fea tu res  to  th e  genus Fridericia , is n ev e r co nnec ted  w ith  th e  oesophagus. 
O nly  one excep tion  is kn o w n  so fa r  in  th is  re sp ec t, i.e ., F . sonorae E ise n , 1904, 
w hose sp e rm ath eca  is free an d  suspended  in  th e  bo d y  c a v ity .

Fridericia reducata sp. n. (Figs 2, 3)

M edium -sized species; h o lo ty p e : 10 m m  long an d  0.28 m m  wide (leng th  
o f congeners: 10 — 13 m m , w id th : 0 .2 3 —0.32 m m ). N u m b er of segm ents 45 
[p a ra ty p es : (42) —48 —50 —(54)]. H ead  po re  a t  O /I, d o rsa l pores beg inn ing
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w ith  Y I. Colour w h itish . S e tae  s tra ig h t  w ith  a defin ite  e n ta i ho o k : 1 ,(2)—0,1 : 
2 —(2),1 . D orsal se tae  on  segm ents X V —X X IX  ab sen t in  h o lo ty p e , th o se  o f 
p a ra ty p e s  vario u sly  a b se n t b eg inn ing  w ith  segm ent X V  u p  to  segm en t X L , or 
p re se n t on single seg m en ts  on ly  ap p e a rin g  again  on end  o f  b o d y . L en g th  o f 
se tae  3 0 —40 p , v e n tra l  se tae  sh o rte r  b ey o n d  clite llum : 2 0 —38 p , th e n  again  
lo n g er on end of bo d y . C u taneous g lands 2 —3-seriate p e r seg m en t, tra n sv e rsa l, 
w e a k ly  developed. C lite llum  on X I I  — 1/2 X I I I .  G lan d u la r cells a rran g ed  in  
tra n sv e rse  rows.

Fig. 2. F ridericia reducata sp. n. a =  protonephridium ; b =  brain; c =  lym phocyte w ith  
a large nucleus; d =  sperm  funnel; e =  sperma theca

B rain  1.5 — 2 tim es  longer th a n  w ide. P ro to n e p h rid ia  (F ig . 2a) sh o rt, 
u n d iv id e d , te rm in a tin g  in  segm en t V I. L y m phocy tes o f tw o ty p e s  (in  acco rd ­
ance  w ith  generic c h a ra c te ris tic ) : la rg e , n u c lea ted  (F ig . 2c), an d  sm all, h y a lin e , 
a n u c lea ted .

D orsal vessel in  seg m en t X IX  (X V II I  X X ). B lood colourless. N ep h rid ia  
a n d  sep ta l glands o f F ridericia  ty p e . C hloragogeneous cells p re se n t beg inn ing  
w ith  segm ent IV .

Sem inal vesicle p re se n t in  seg m en t X I . Sperm  fu n n e l (F ig. 2d) tw ice 
(h o lo ty p e) or tw ice to  th ric e  (p a ra ty p e s)  longer th a n  w ide, ab o u t h a lf  leng th  
o f  b o d y  d iam ete r. C ollar well d iscern ib le . E ffe ren t d u c t o f  m ed ium  len g th ,
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loosely  coiled. P en ia l b u lb  m ed ium  an d  com pact. S p e rm a th e c a  ru d im e n ta ry  
to  v a rio u s degrees, co n sisting  (also in  ho lo type) of m ere ly  a slig h tly  in v ag in a ted  
saccule  betw een  seg m en ts  IV  an d  У , w ith  u sua lly  one (h o lo type) (F ig. 2e), or 
som etim es tw o, la rg e , genera lly  p ed u n cu la te  a d ja c e n t g lan d s (Fig. 3b).

T here is a sm alle r n u m b er of specim ens w ith  a less d eg en era ted  sp e rm a­
th e c a  and  in  w hich , i f  th e  ty p ic a l course of sp e rm a th e c a l developm ent d e ­
scribed  prev iously  is considered , an  organ  co rresp o n d in g  to  developm enta l

Fig. 3. Fridericia reducala sp. n. Variously reduced sperm atheca. — a =  very reduced type  
w ith  one large gland; b =  superior view , w ith  2 glands; c =  a m ore developed form; d =

least reduced form , with sperms

stag e  2 can  be fo u n d . I n  these  cases, th e  sp e rm a th eca  consists  of a sm all sac 
f lo a tin g  free wdth i ts  sh o r t ec ta l d u c t in  th e  body  c a v ity  (F ig . 3c), also w ith  th e  
a d ja c e n t w ell-developed g land . T here  are  generally  no  sp erm s in  th e  sp e rm a­
th e c a ; th e  anim als p ro b a b ly  p ro p a g a te  p a rth e n o g e n e tica lly ; I  was able to  
observe  sperm s in  th e  am p u lla  in  one case on ly , in  a specim en  w ith  th e  least 
d eg en era ted  organ  (F ig . 3d). H ow ever, even in  th e  m o st developed  form s th e  
sp e rm a th eca  is n e v e r  co nnec ted  w ith  th e  oesophagus. A t a n y  given tim e  th e re  
is o n ly  a single m a tu re  egg in  th e  b o d y  cav ity .

D i s c u s s i o n .  — I h av e  p o in ted  ou t in  th e  in tro d u c to ry  rem arks 
t h a t  th e  deve lopm en t o f  th e  sperm  fu n n e l and sperm ogenesis  precede sperm a-
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th e c a l  developm ent, an d  th a t  th is  m ay  lead  to  erroneous id e n tif ic a tio n s . This 
is  n o t  th e  case w ith  th e  new  species, since its  sp e rm ath eca  ap p e a rs , as de­
sc rib e d  above, even  a t  th e  tim e  o f com ple te  sexual m a tu r ity , i.e . w hen  w holly 
m a tu re  eggs are p re se n t in  th e  specim ens. T h e  s itu a tio n  is n o t  a lte re d  even in  
a n im a ls  k ep t alive e x p e rim e n ta lly  fo r h a lf  a year. T he o n ly  k n o w n  species in 
th e  genus Fridericia  w ith  a sp e rm a th e c a  d isconnected  w ith  th e  oesophagus is
F . sonorae E isen , 1904; th is  l a t te r  d iffers from  th e  new  species b y  th e  shape 
a n d  considerab ly  m ore  developed  fo rm  of th e  sp e rm a th eca , as w ell as its  
e sse n tia lly  h igher n u m b e r o f se tae  (6 — 3 : 6 — 3). T he new  species differs also 
f ro m  th e  a th eca te  fo rm  o f F . pa ro n ia n a  I ssel , 1904, m e n tio n e d  b y  N ielsen 
a n d  Christensen  (1959). A lth o u g h  F ridericia  paroniana  w as found  a t  th e  
sa m e  locality  (D ózsa-F a r k a s , 1970), th e  specim ens d iffe r fro m  th e  new 
species by  the  sm aller n u m b e r o f segm en ts (31 35) and  th e  n u m b e r  o f se tae:
(3),4  — 3 : 4 —4,(3). F u r th e rm o re , th e ir  dorsa l vessel o rig in a te s  in  segm ents 
X IV  — XV, and th e  sem inal vesicle  is ab sen t.

N um ber of ex am in ed  specim ens: 10.

O c c u r r e n c e :  Sam pling site N o. 2, Baradla Cave, A ggtelek , H ungary (D ó z s a - 
F a r k a s , 1970); in decaying b its o f  w o o d .  900 m from the entrance at A ggtelek .

T y p e - m a t e r i a l  : H olotyp e (F . 5); paratypes (P. 8), deposited  in  the Zoo-
system atica l Institute, L. E ötvös U n iversity  o f Sciences, Budapest.
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