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S U M M A R Y

A simple, new type of pseudocelli was found in Onychiurus arrnatus and O. granu­
losus. It is located on trochanter of each pair of legs. The trochanteral pseudocellus 
differs from pseudocelli on other parts of body by the smaller size, by the missing circular 
furrow separating it from the surrounding integument, and by the missing endoeutieular 
ring. The morphology of these pseudocelli is derived from the primary granulation of 
the integument. The pseudocellar ribs are longitudinally enlarged primary granules and 
the pseudocellar lid is formed by the enlarged inner surface of the polygons of primary 
granulation. The pseudocellar medial groove has its origin in the reduced primary gra­
nules and their connectives and has a predisposition to split. No pseudocelli were found 
on the legs in Telrodontophora bielanensis, Mesaphorura hylophila and Paratullbergia 
callipygos.

I N T R O D U C T I O N

At the 1 Vth C olloquium  on A p terygota  at M ogilany in 1979 R usek and W ey d a  
(1981) described the outer m orph ology  o f  different k n ow n  types o f  pseudocelli in 
O nychiuridae and their u ltrastructure in Onychiurus armatus. T he m orph ology  o f  
these secretory  organs is m ost com plex  in m em bers o f  the subfam ilies O nychiurinae 
and T etrodon toph orinae, where the pseudocelli are sharply separated b y  a circular 
deep furrow  w ith  prim ary  or  low  secondary granules from  the surrounding in tegu ­
m ent covered  w ith  coarse secondary granules. The pseudocellar lid  o f  th is ty p e  o f  
pseudocelli is w ithout granules and bears 6 6 to  20 +  20 ribs w hich  tou ch  the
m edial shallow  groove.

The location  o f  pseudocelli on  the b od y  surface and their num bers are well 
know n in the taxon om ic literature ( S t a c h ,  1954; G i s i n ,  1960). T h ey  are present 
at the base o f  antennae, the dorsal and ventral surfaces o f  head, th orax  and abdom en  
and the base o f  legs where there are located  on  the anapleurite. In  Paleotullbergiinae 
and P achytullbergiinae the pseudocelli are p roba b ly  missing. T heir num ber is low  
in T ullbergiinae, where th ey  are present on ly  on  the dorsal side o f  b o d y  and are 
entirely  m issing on  the ventra l side and on  the base o f  the legs. In  T etrod on top h o­
rinae their num ber is higher and in O nychiurinae som e species have the highest 
num ber o f  all.

T he pseudocelli have a m uch sim pler outer m orp h ology  in Tullbergiinae than 
in O nychiurinae and Tetrodontophorinae. These secretory  organs are n ot separated



b y  a circular deep furrow  from  the surrounding integum ent in Tullbergiinae. In  
T etrodon toph orinae and O nychiurinae on ly  pseudocelli surrounded by  a circular 
furrow  are know n w hich  form  a sharp border distinguishing them  from  the sur­
rounding coarse granulated integum ent. T h ey  have an endocuticu lar ring (R usek  
and W e y d a , 1981) visible w ith  the light m icroscope. In  the same species or  genus 
we know  on ly  the identical ty p e  o f  pseudocelli. T w o types o f  pseudocelli never 
occu r  in the same species.

M A T E R IA L  A N D  M E T H O D S

Onychiurus armatus (T u llb e rg , 1869) Gisin, 1956, Onychiurus granulosus 
Stach, 1930, Tetrodontophora bielanensis (W aga, 1842), Mesaphorura hylophila 
R usek, 1982 and Paratullbergia callipygos (B örner, 1902) were obta in ed  from  soil 
sam ples from  a spruce and beech  forests at Jevan y, about 30 km  east o f  Praha. 
A fter  extraction  o f  soil samples in the Tullgren apparatus the anim als were fixed 
in  96 %  eth yl alcohol. T he SEM  m icrographs were obta in ed  from  critica l-point 
d ryed  and gold  coated  specim ens using Tesla SEM  BS 300.

R E S U L T S  A N D  D IS C U S S IO N

D uring SEM  m orph olog ica l studies o f  O nychiuridae a new  typ e  o f  pseudocelli 
was fou nd  on  a surprising area o f  Onychiurus armatus and Onychiurus granulosus. 
These pseudocelli are the sim plest know n in O nychiurinae and th ey  are located on 
the outer side on  the trochanter I - I I I  (PL I , A ). T h ey  are n ot as clearly v isible as 
the norm al type  o f  pseudocelli located  on  the oth er parts o f  b o d y  and on ly  the 
exuded  spherical drops on  one specim en (Pl. I , B ) led to  their d iscovery. These 
pseudocelli have a sim pler m orp h ology  than the norm al ones and th ey  are not 
separated from  the surrounding integum ent b y  a circular furrow . The internal 
u ltrastructure m ay  also exh ib it a sim pler com position . These pseudocelli lie alm ost 
in the centre o f  the outer side o f  each trochanter.

In  Onychiurus armatus the rochanter has sim pler granulation  than the basal 
part o f  legs (Pl. I , A ). O nly  2-4 from  the 6-7 prim ary  granules arranged in to  hexa- 
o r  heptagonal patterns are slightly enlarged. On the fem ora on ly  sm all prim ary 
granules occu r (Pl. I , A ) w hile all o f  the hexa- and heptagonal patterns on  the tr o ­
chanter have no enlarged prim ary  granules. T he pseudocellus on  the trochanter is 
e lliptical, 4.2 - 5.7 jxm long  and 3 p,m w ide (Ps. I  A , I I  A ) and it is n ot separated 
from  the surrounding prim ary  granulated integum ent b y  any  furrow  as in the 
norm al ty p e  o f  pseudocelli. The pseudocellar lid  bears 7 +  7, 8 +  8 or  7 +  8 ribs. 
T his sim ple ty p e  o f  pseudocelli allow s us to  explain  the origin  o f  the ribs, as well 
as the surface m orp h ology  o f  the pseudocelli. T he ribs have their origin  in the p ri­
m ary  granules. The granules have been enlarged in  one d irection  on ly  (Pig. 1 B ). 
This is d ifferent from  the case o f  regularly enlarged triangular granule's (Fig. 1 C). 
T he longitudinal enlargem ent o f  som e prim ary  granules resulted in enlargem ent o f  
the inner surface o f  the polygons. T he same process occu rred  w ith  the opposite 
and som e ad join ing  polygon a l patterns. W here the opposite  patterns tou ch  each 
other a shallow  m edial g roove  arises from  the connectives and the reduced  prim ary 
granules. I t  is in  this w ay  th at the m ost prim itive pseudocellus in Onychiurus has 
developed . T h e m edial g roove  has a predisposition  to  split (Pl. I I , A ) in the same 
w ay  as the norm al typ e  o f  pseudocelli, but the ruptures o f  the trochanteral pseudo­
celli precede those on  the bod y .



P L A T E  I

A : pseudocellus on trochanter I of Onychiurus armatus. Scale 5 ij.hi. B : exuded drop 
of excretion 011 trochanter II of Onychiurus armatus. Scale 5 [xm.

Som e m easurem ents o f  the m orpholog ica l structures on  trochanter in Ony­
chiurus armatus g ive  the follow ing  results : diam eter o f  polygons o f  prim ary  gra­
nulation 0.75 [Ain, d iam eter o f  small prim ary  granules 0.13 fxm, diam eter o f  enlarged 
prim ary granules 0.38 - 0.50 [Am, lenght o f  pseudocellar ribs 0.60 - 0.90 [im , w idth  
o f  pseudocellar ribs 0.25 - 0.30 [Am, diam eter o f  exuded  drops 7.8 - 8.1 [Ain.

T he same sim ple ty p e  o f  pseudocelli was also fou n d  on  the trochanter I -III  
in Onychiurus granulosus. T h ey  occu r in the centre o f  the outer side o f  the t r o ­
chanter and th ey  are n ot separated from  the surrounding prim ary  granulated in ­
tegum ent b y  a circular furrow  (PI. TI, B ). T he pseudocellus is alm ost circular, 5 [xm 
in diam eter, and it is sm aller than the pseudocelli on  the b o d y  surface w ith  a d ia ­
m eter 6.6 [Am. T he trochanteral pseudocelli bear 5 +  5, 6 +  6 or  5 +  6 w ide ribs 
on  the lid . T he ribs in  th is O nychiurus species also have their origin  in the prim ary  
granules, bu t in the enlarged rather than the sm all ones (F ig. 1 C, D ). T he ribs are 
from  this reason w ider (0.20 - 0.55 [A m ) than in Onychiurus armatus (0.25 - 0.30 [A m ). 

The pseudocellus is surrounded also in O. granulosus b y  pentagonal-heptagonal



P L A T E  II

A  : split pseudocellus on trochanter II of Onychiurus armatus. Scale 2 |im. B : tro- 
chanteral pseudocellus of Onychiurus granulosus. Scale 2 jxm. C : pseudocellus from 

the anapleurite II of Onychiurus granulosus. Scale 2 (j.m.

patterns o f prim ary  granulation , but m ost o f  the prim ary  granules are enlarged in 
this species (Pl. I I ) . The origin  o f  the trochanteral pseudocelli is the same as in 
0. armatus. T he pseudocelli on  the b od y  surface and on  the base o f  the legs (Pl. [I  C) 
are larger and are separated from  the surrounding secondary granulated integum ent 
b y  a deep circular furrow  w ith prim ary granulation.



Fig. 1. — Origin of the pseudocellar ribs from the small primary granules (A —> B) or 
enlarged primary granules (0 —» ])).

Som e m easurem ents o f  the m orpholog ica l structures on  trochanter in Ony- 
chiurus granulosus g ive  the fo llow in g  results : d iam eter o f  polygons o f  prim ary  
granulation  1 fxm, d iam eter o f  sm all prim ary  granules 0.20 fj,m, diam eter o f  enlarged 
prim ary  granules 0.45 am , lenght o f  pseudocellar ribs 1.5 a m , w idth  o f  pseudocellar 
ribs 0.20 - 0.55 jxm.

The trochanteral pseudocelli w ere n ot fou n d  in Tetrodontophora bielanensis, 
Mesaphorura hylophila and Paratullbergia callipygos.

The inner u ltrastructure o f  the trochanteral pseudocelli was n ot studied, but 
from  observations with the light m icroscope the absence o f  the endocuticu lar ring 
was observed. The drops o f  exuded  fluid indicate their excretory  function , as was 
show n for  the norm al ty p e  o f  pseudocelli ( R u s e k  and W e y d a ,  1981).

C O N C L U S IO N

A  sim ple type o f  pseudocelli was fou nd  on  trochanter 1-111 in Onychiurus 
annatus and Onychiurus granulosus. The sim ple m orph ology  o f  these pseudocelli 
has allow ed to  explain  the phyletical origin  o f  som e external pseudocellar structures. 
E xternal m orph ology  o f  pseudocelli is derived  from  the prim ary  granulation  o f  
integum ent. The pseudoeellar ribs are longitudinally  enlarged prim ary  granules and 
the pseudocellar lid  is derived  from  the enlarged inner surface o f  the polygon s o f  
prim ary  granulation. The pseudocellar m edial g roove  has its origin  in the reduced 
prim ary granules and their connectives. The basic external structures o f  the m ore 
com plicated  pseudocelli on  the b o d y  surface o f  Onychiurus spp. and Tetrodontophora 
bielanensis have also the same origin  as the described sim ple trochanteral pseudo­
celli. N o pseudocelli were fou nd  on  the legs in Tetrodontophora bielanensis, Mesa­
phorura hylophila and Paratullbergia callipygos.
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