
HELGOL~NDER MEERESUNTERSUCHUNGEN 
Helgolfinder Meerestmters. 41, 113-119, 1987 

A s e d i m e n t  a g g l u t i n a t i o n  o n  f e m a l e s  of the  f r e e - l i v i n g  

m a r i n e  n e m a t o d e  D e s m o d o r a  schulzi* 

D. Blome & F. Riemann 

Alfred-  Wegener- Ins t i tu t  fOr Polar- und Meeres forschunf f  ; 
D-2850 Bremerhaven  1, FRG 

ABSTRACT: Mature females of Desmodora schulzi Geflach carry a massive sediment agglutination 
on the ventral side of their body. Males and juveniles are devoid of the agglutination, it is suggested 
that this structure, exhibiting a microbe population in some specimens, is either related to some 
kind of unknown maternal brood-care or provides the reproductive female with extra food 
necessary for the generation of the large oocytes. 

INTRODUCTION 

Nematodes  are numerical ly the most prominent  members  of the meiofauna  in 
mar ine  sediments,  bu t  the ecological significance of many  of the common species cannot  
be  assessed because  of insurmountab le  difficulties in cultivating generat ions  of 
nematodes  from mud  and  sand of the open sea (Warwick, 1981; Help et al., 1985). 
Therefore, we must  often resort to circumstantial  evidence when  trying to elucidate the 
na tura l  history of these nematodes.  Here we present  observations made  on preserved 
and  hving specimens of a sand- inhabi t ing  desmodorid species, Desmodora schulz i  
Gerlach, 1950. 

Desmodoridae have been  found worldwide in euhalinic or polyhalinic habitats,  
sometimes in large numbers .  Many  species move very sluggishly. Species tested for their 
respiration rates showed very low values (see Help et al., 1985). Only one species, 
Desmodora scaldensis  De Man, has b e e n  main ta ined  in the laboratory over a long 
period. This species was kept  on a substrate of small pieces of Laminaria leaves and  
required  about  two years for the completion of one hfe cycle at 7 ~ (Gerlach & Schrage, 
1972). 

Desmodora schulz i  has been  redescribed by Vincx (1983). She gave a description of 
adults and  juveni le  stages, discussed the taxonomic status and gave a bibl iography of 
distr ibution records. 

MATERIAL AND METHODS 

Desmodora schulz i  (syn. Desmodora hirsuta autores, see Vincx, 1983) was sampled  
in  the North Sea a round the is land of Helgoland and  from beach sand at the is land of 
Sylt, which is the type locality of the species. 

" Contribution No. 38 of the Alfred-Wegener-Institute for Polar and Marine Research 

�9 Biologische Anst~t Helgoland, Hamburg 



114 D. Blome & F. Riemann 

The  H e l g o l a n d  mater ia l  (50 m a t u r e  females,  32 males,  31 juveniles)  was  i so la ted  
from 8 s amp le s  t a k e n  b e t w e e n  1975 and 1977 (February to September) ;  dep ths  about  
20 m, coarse  and  m e d i u m  sand  contaifi ing some detritus. The  nema todes  we re  ex t rac ted  
b y  w a s h i n g  and  decanta t ion.  Aliquots  were  f ixed with formalin (made up  wi th  dist i l led 
wa te r  or s ea  water)  or formal in-propionic  acid  mixtures;  cold and hot  f ixat ives were  
used .  G lyce r ine  was  used  for mount ing.  

The  Sylt  ma te r i a l  (55 females  and 24 l a rge  juveni les  were  obse rved  for two months  
or more  in 1982 and  1983) was  used  for l ive observat ions  unde r  the  d issec t ing  micro-  
scope.  The  n e m a t o d e s  were  ex t rac ted  from coarse  sand at  the  base  of the  b e a c h  slope 
n e a r  the  Litoral Stat ion of List dur ing the summer.  The  collection si te somet imes  
con ta ined  l a rge  number s  of Desmodora schulzi (see Blome, 1983, sub nomine  D. hirsuta). 
The  spec imens  we re  kep t  in covered  glass cavi ty  block dishes  (Bovery dishes)  wi th  sea  
w a t e r  and  smal l  amounts  of their  na tura l  sed iment  (coarse sand conta in ing  detr i tus  
f lakes) at  17 ~ in a da rk  refr igerator .  One to twelve  spec imens  were  m a i n t a i n e d  in each  
dish. W a t e r  was  c h a n g e d  once a week .  Observat ions  were  made  usua l ly  eve ry  three  
days .  - A n  add i t iona l  sample  of 31 females ,  col lected in 1984, was  o b s e r v e d  sporad ica l ly  
to r educe  d is turbances .  

OBSERVATIONS 

Desmodora schulzi is a s l ender  nema tode  with a body  length  of abou t  1.5 m m  (Fig. 
1). The  colour of the  body  wal l  is b rown as is typical  for Desmodor idae .  In addi t ion  to 
some s t rong se tae  on the cuticle, there  a re  character is t ic  longi tud ina l  rows of fine hairs, 
wh ich  are  abou t  10-15 ~tm long (Fig. 3). They  are  a r r anged  very  densely ,  wi th  one hair  
pe r  cuticle annu le  in each  row. In the middle  of the  body there  a re  e ight  rows,  loca ted  in 
s u b m e d i a n  and  subla te ra l  (or la te romedian)  positions. In the  male  p r e a n a l  reg ion  the 
subven t ra l  ha i r  rows are  r e p l a c e d  by  a field of small,  t r iangular  pegs  (Fig. 2); in juveni les  

1 

Pig. 1. Desmodora schulzi from Helgoland. Total view of a female. Arrow points to copulation plug 
at the vulva. Scale bar = 50 pzn 
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Figs 2 and 3. Desmodora schulzi from Helgoland. Fig. 2: Posterior end of a male. Arrow points to 
preanal pegs. Fig. 3: Total view of a female. Scale bars = 50 btm 

the rows of hairs  are  without  modif icat ion in the  p reana l  region.  However ,  in all ma ture  
females  there  is a pecuha r  sed iment  agglu t ina t ion  ventral ly,  b e g i n n i n g  about  two body  
widths  beh ind  the  vulva  and end ing  shortly before  the  anus (Fig. 1). The  males  and  all 
juven i le  s tages  obse rved  have  no sed iment  agglu t ina t ions  in the p reana l  region.  

At  g rea te r  magnif icat ion,  the  sed iment  par t ic les  a t tached  to the  females  were  seen  
to be  g lued  toge the r  by  a mucoid  subs tance  and  in e ight  cases  colonies of microorgan-  
isms could be  r ecogn ized  within this subs tance  (Figs 4-6). Thus the  agglu t ina t ions  form 
a microbia l  " 'micro-garden" .  Colonies  of coccoid microorganisms and  f i lamentous,  
sep ta te  forms were  observed.  Obviously,  the  p reana l  sed iment  agglu t ina t ions  on D. 
schulzi females  provide  a favourable  subs t ra te  for microbial  growth.  

How are the  agglu t ina t ions  formed and  kep t  in place? There  were  no special  g lands  
de t ec t ab le  in the  respect ive  body  region  that  might  p roduce  a s t icky substance.  Presum- 
ably,  the  par t ic les  are  g lued  toge ther  by  the usual  cauda l  g land  secretions,  which  also in 
o ther  nema todes  m a y  produce  sed iment  agglut inat ions .  In these  cases,  however ,  the 
secre t ions  are  d i scha rged  into the  sur roundings  and  are  not  a t t ached  to the  body  
(Riemann & Schrage,  1978). In one p rese rved  female  of D. schulzi w e  obse rved  a 
secre t ion  th read  that  was  d i scharged  from the cauda l  tip and  a t t ached  to the  sed imen t  
agglut inat ion.  

In the  reg ion  of the  agglut inat ion,  beg inn ing  two body  widths  beh ind  the vulva,  the  
r egu la r  la te rovent ra l  and  subvent ra l  rows of fine hairs are r ep laced  by  a b road  field of 
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Figs 4 and 5. Desmodora schulzi from Helgoland. Fig. 4: Preanal sediment agglutination with 
bacterial clumps (arrows). Fig. 5: Septate fitiform microorganisms in the same region, high focus. 

Scale bars = 20 ~m 

very  long and  i r regu la r ly  pos i t ioned hairs (Fig. 7). These  reach  a l eng th  of abou t  25 ~m 
and  are  app rox ima te ly  twice as long as the hairs  in the  r egu la r  hair  rows. The  e longa te  
hairs,  wh ich  are  l ack ing  in males  and  juveni les ,  form a k ind  of ba ske t  to re ta in  the 
agglut ina t ions .  

A la rge  copula t ion  p lug  on the vulva  (Fig. 1), which  indica tes  insemina t ion  (see 
Vincx, 1983), has  b e e n  seen  in 80 % of the  females .  Colonies  of coccoid bac t e r i a  occurred  
a long  the ou te r  marg in  of this secret ion in 7 females.  

The  gu t  l a c k e d  par t icu la te  contents  in 24 spec imens  of the  He lgo land  mater ia l ;  in 5 
spec imens  short  sect ions (up to 100 ~n)  of the  gut  were  fi l led wi th  mate r ia l  tha t  consists 
mainly of pale, granular masses. The globular granules, presumably bacteria, have a 
diameter of 1 ~m. 

living Desmodora schulzi females could be maintained in the laboratory for up to 6 
months (2 specimens); 10 specimens were kept for 5 months, 14 for 4 months and 33 for 3 
months; 22 juveniles collected in the field were kept for 3 months. 

Hardly any locomotion was observed; the nematodes were nearly always attached 
with the tail tip to sand grains or the glass bottom. For periods of several days they were 
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Figs 6 and 7. Desmodora schulzi from Helgoland. Fig. 6: Preanal sediment agglutination with 
bacterial clump (arrows). Fig. 7: Ventral region of a female with sediment agglutination retained by 

modified hairs. Scale bars = 20 ~m 

coi led  up  into a spiral,  only the  head  showing movements .  These  per iods  a l t e rna ted  with 
per iods  of activity, when  the ent i re  body  per formed slow undula tory  movements .  This 
usua l ly  very  s luggish  behav iour  was shown by adul t  females  (all hav ing  a s ed imen t  
agglut inat ion)  as wel l  as by  juveniles .  There  was no feeding  behav iour  observab le .  In 
one case  a female  r ema ined  coi led a round  a large  detr i tus c lump for 8 weeks .  It 
r e s e m b l e d  the p re se rved  spec imen  from He lgo land  shown in Figure  3, a l though  the 
detr i tus  c lump occup ied  all the  inner  space  of the  body  curvature  in the  l iving Sylt 
spec imen.  

Only  two f irs t-s tage juveni les  a p p e a r e d  in our cultures. One juvenile ,  abou t  250 ~m 
long,  was  first obse rved  in Feb rua ry  1983 and  survived for two months.  The  other, 
de t ec t ed  in S e p t e m b e r  1984, was  450 pan long and  l ived for more than  one  month.  
Because  of thei r  l a rge  size ( they are about  twice as long as the  body  wid ths  of the  
female) ,  we  could recognize  s ingle  oocytes unde r  the  dissect ing microscope  wi th in  the  
g rav id  females.  However ,  w e  never  obse rved  egg  deposit ion,  nor found eggs  in the 
cul ture  dishes.  
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DISCUSSION 

The a t tachment  of a massive sediment agglutination to mature females only, as 
observed  in Desmodora schulzi, is a unique condition in marine nematodes  known  so far. 

In our experience,  small loosely adher ing sediment agglutinations, sometimes with 
colonies of bacteria, may  be found in various members  of the orders Monhysterida,  
Chromador ida  and Enoplida. In the order Desmoscolecida (see Decraemer,  1976, 1985) 
there  are regularly ar ranged rings or protuberances on the cuticle which contain foreign 
particles. The mode  of formation of these agglutinations is unknown.  Sometimes, 
colonies of microbes have been  observed at tached to the cuticle of desmoscolecids 
(Riemann, unpubl).  During an electron microscopical study, l'ken (1979, pers. comm.) 
found bacteria within the concretion rings of Desmoscolex sp. but  not in Tricoma sp. 

In none  of the above ment ioned examples is the at tachment  of sediment  agglutina- 
tions to the cuticle a sexually dimorphic feature, as is the case in D. schulzi. It is possible, 
therefore, that  the presence of the agglutination in the species is related to some kind of 
maternal  brood-care  which has not yet  been  observed. Ott (1976) described D. ovigera, a 
species having the eggs at tached to the female body, where  the development  to 
vermiform embryos  takes place. However,  this kind of brood-care is obviously absent  in 
D. schulzi according to the present  observations made  on more than 100 females .  

Another  possible function of the sediment agglutination could be to provide the 
mature  female with an extra amount  of food necessary for the generat ion of the large 
oocytes. The microbes which have been  observed in the agglutinations of eight  females 
are relevant here. The required nutr ients-may be microbial particular matter  or the 
dissolved products  of microbial metabolism (cf. Lopez et al., 1979). A transcuticnlar 
up take  of nutrients has been  found in some nematode  genera  and even colloid particles 
m a y  permeate  through the cuticle (Nu~, 1985). Therefore, it is possible that  females 
coiled up in a nearly immobile state, a~ has been  observed for long periods of time, may 
still be able to incorporate nutrients. 

The productivity of D. schulzi seems to be extremely low for a non-predatory 
nematode  (cf. Heip et al., 1985). Only two juveniles were born in cultures containing 86 
females, 59 of which were kept  for three to six months. Gerlach & Schrage (1972) also 
found low productivity in D. scaldensis, with a maximum of 8 eggs laid in a period of 
about  two years. It is possible that the observed low productivity of Desmodora is due to a 
great  extent to suboptimal culture conditions. Nevertheless, the results may  illustrate the 
problems involved in assessing the average  productivity of nematode  populations. Small 
bacterial  feeders m a y  have annual  production/biomass ratios of more than 10, and a 
figure of 30-40 sometimes seems realistic (Heip et al., 1984). However,  certain other 
nematodes  are possibly much less productive. 
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