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T h e  feeding behav iour o f the m arin e  n em atode  Chromadorita tenuis on the pen n ate  d ia tom  N itz ­
schia sp. in ag ar cu ltu re  is described an d  depicted . T h e  two valves o f the d iatom  are opened  by 
d am ag in g  the girdle w ith the dorsal tooth  an d  the con ten ts sucked ou t. T h e  em pty  frustu le is then 
left in  th e  substra te . C haracteristic  lipid drop lets from  the diatom  cell can  be observed in the in ­
testine  o f the nem atode  in bo th  liv ing an d  fixed specim ens. In  the wild, patches o f bacteria  m ay 
be seen in the an terio rm ost p a r t o f  the n em a to d e ’s in testine. T hese findings confirm  th at the 
n em atode  is an  epistrate  feeder, w ith  a p reference for d iatom s as food.

W ie se r  (1 953) rev ie w ed  th e  fe e d in g  h a b i ts  o f  f re e -liv in g  a q u a tic  n e m a to d e s , 
a n d  d iv id e d  th e  a n im a ls  in to  g ro u p s  a c c o rd in g  to  th e ir  b u c c a l c a v ity  m o r ­
p h o lo g y . T h is  sc h e m a  is n o w  w id e ly  a c c e p te d  a n d  few a l te ra t io n s  h a v e  s u b s e ­
q u e n t ly  b e e n  m a d e  (W ie se r , 1960; B o u c h e r , 1974; R ie m a n n  & S c h ra g e , 1978). 
F u r th e r  in fo rm a tio n  o n  fe e d in g  h a b i ts  h a v e  b e e n  d e r iv e d  fro m  g u t c o n te n t 
a n a ly s is  (P e rk in s , 1958; H o p p e r  & M e y e rs , 1967; v o n  T h u n ,  1968; T ie t je n ,  
1967; D e u ts c h , 1978). H o w e v e r , as O v e r g â r d  N ie lsen  (1 9 4 9 ), T ie t je n  (1967) 
a n d  M c In ty re  (1969) p o in te d  o u t ,  g u t c o n te n t an a ly s is  a lo n e  m a y  b e  
m is le a d in g . S tu d ie s  o n  th e  n u tr i t io n  o f  so m e  se lec ted  b a c te r ia  a n d  d ia to m  
fe e d in g  n e m a to d e s  b y  T ie t je n  a n d  co -w o rk e rs  (see T ie t je n ,  1980; A lo n g i & 
T ie t je n ,  1980) a s  w ell as v a n  E s  et al. (1 9 8 0 ) a n d  B o u w m a n n  & R o m e y n  (1981) 
d e m o n s tr a te d  su ccessfu l g ro w th  o f  c e r ta in  sp ec ie s  o n  w e ll-d e fin ed  food  m e d ia ; 
th e  a c tu a l  fee d in g  h a b i ts  r e m a in , .h o w e v e r ,  la rg e ly  u n k n o w n .

T h e  s tu d ie s  o f  v o n  T h u n  (1 9 6 8 ) a n d  L o p e z  et al. (1 9 7 9 ) sh o w  fe e d in g  
b e h a v io u r  in  n e m a to d e s  b y  d ire c t o b se rv a tio n s  o f  th e  b u c c a l c a v ity  a n d  the  
o e s o p h a g u s  o f  liv in g  m a te r ia l .  T h is  p a p e r  d ea ls  w ith  th e  m e c h a n ism  in v o lv e d  
w h e n  th e  n e m a to d e  Chromadorita tenuis feeds o n  th e  p e n n a te  d ia to m  Nitzschia  sp.

T h is  s tu d y  is p a r t  o f  th e  p ro je c t o n  th e  b e h a v io u r  a n d  eco lo g y  o f  B a ltic  S ea  
n e m a to d e s  (see e .g . J e n s e n ,  1981 a n d  1982).

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

A  la b o ra to ry  p o p u la tio n  o f  Chromadorita tenuis (G . S c h n e id e r , 1906) (a d u lt 
le n g th  ca . 1 m m ) w as su c ce ssfu lly  c u l tu re d  th ro u g h  se v era l g e n e ra tio n s  for 
m o re  th a n  tw o  y e a rs . T h e  c u l tu re  w as k e p t o n  a g a r  p la te s  in  87 a n d  50 m m
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P e tr i  d ish e s , in o c u la te d  w ith  a  d ia to m  (N itzsch ia  sp . t r a in  T v  102, iso la te d  b y  
G . H ä llfo rs )  w h ic h  g rew  in  asso c ia tio n  w ith  a t  le a s t  o n e  sp ec ie s  o f  s lo w -g ro w in g  
b a c te r ia .  T h e  la b o ra to ry  p o p u la tio n  o f  C. tenuis w as s ta r te d  w ith  a n im a ls  fro m  
p h y ta l s u b s tra te s  in  th e  T v ä r m in n e  a re a  ( J e n s e n ,  1979). It w as lo s t a t th e  e n d  
o f  1981.

T h e  c u l tu re  m e d iu m  w as  a  m o d ifie d  E rd -S c h re ib e r  m e d iu m  b a s e d  o n  
s e a w a te r  f ro m  th e  T v ä r m in n e  a re a  (sa lin ity  c a . 6 °/0o) e n r ic h e d  w ith  100 m g  
N a N Û 3 , 0 .5  m g  N H 4 C I, 10 m g  K 2 H P O 4 , c a . 10 m g  N a 2S i 0 3- 9 H 2 O , ca . 10 
/ig  th ia m in e ,  c a . 1 jig  c o b a la m in e , a n d  1 0  m l so il e x tra c t p e r  l i t re ,  a n d  so lid ified  
w ith  0 .8 %  a g a r  (G . H ä llfo rs , p e rs . c o m m .) .

A m o n g  se v era l food  ite m s te s te d , in c lu d in g  b a c te r ia ,  b lu e -g re e n  a lg ae , 
d ia to m s  a n d  g re e n  a lg a e  (all a lg ae  iso la te d  b y  G . H ä llfo rs ) ,  s t r a in  T v  102 w as 
se lec ted  b e c a u s e  it b e s t su s ta in e d  th e  n e m a to d e .  F u r th e rm o re ,  it g rew  a n d  
sp re a d  ra p id ly , a n d  w as co n fin e d  to  th e  s u r fa c e  o f  th e  a g a r  p la te s  w h ich  
fa c ilita te d  d ire c t o b se rv a tio n s  o f  th e  a n im a ls . D u e  to  its s le n d e rn e s s , th e  d ia to m  
co u ld  b e  u til iz e d  e v e n  b y  th e  sm a lle s t, n ew ly  h a tc h e d  n e m a to d e s .  T h e  a v e ra g e  
d im e n s io n s  o f  th e  d ia to m  w ere  5 x 35 jim .

T h e  o b se rv a tio n s  w e re  m a d e  w ith  a  W ild  M  5 s te re o m ic ro s c o p e  a t a  
m a g n if ic a tio n  o f  50 x , a n d  a  L e itz  D ia lu x  m ic ro sc o p e  a t a  m a g n if ic a tio n  o f 
1000 x . F ig . 1 is a lso  b a s e d  o n  a  c in e  film  o f  th e  fe e d in g  b e h a v io u r ;  F ig s . 2 a n d  
3 B & C  w ere  m a d e  w ith  th e  a id  o f in te r fe re n c e  c o n tra s t  m ic ro sc o p y , a n d  F ig . 3 
A  & D  a re  S E M  m ic ro g ra p h s .

R E S U L T S

T h e  m e c h a n is m  u se d  b y  Chromadorita tenuis to  feed  on  N itzschia  sp . ca n  b e  
d e sc r ib e d  as fo llow s (F ig . 1A -F ):
a . th e  n e m a to d e  lo c a te s  o n e  e n d  o f  th e  d ia to m ;
b . th e  n e m a to d e  b r in g s  th e  d ia to m  in to  th e  b u c c a l  c a v ity  p la c in g  it  b e tw e e n  th e  

d o rsa l to o th  a n d  th e  d o rsa l w all o f  th e  b u c c a l  cav ity ;
c . th e  lip s  a n d  v e s tib u lu m  close, h o ld in g  th e  d ia to m  firm ;
d . th e  d o rsa l to o th  m o v e s  1-3 tim e s  a g a in s t th e  d ia to m , d a m a g in g  th e  g ird le  

a n d  c a u s in g  th e  tw o  v a lv es to  se p a ra te ;
e . th e  cell is e m p tie d  b y  1 - 2  p u m p in g  m o v e m e n ts  o f th e  o e s o p h a g u s , th e  

o e so p h a g e a l lu m e n  b e in g  filled w ith  th e  cell c o n te n ts  w h ich  a re  th e n  p assed  
to  th e  in te s tin e ;

f. th e  e m p tie d  f ru s tu le  is le ft in  th e  s u b s t ra te  u n d a m a g e d , a p a r t  f ro m  the  
d is lo c a tio n  o f  th e  g ird le  (see also  F ig . 3A , D ).
G u t  c o n te n ts  o f  Chromadorita tenuis n e v e r  sh o w e d  fra g m e n ts  o f  th e  f ru s tu le s  o f 

Nitzschia  sp . O b s e rv a t io n s  o f  th e  g u t a t h ig h  m a g n i f i c a d a  sh o w e d  p re se n c e  o f 
lip id  d ro p le ts  (F ig . 2B ); th e  sh a p e  o f  th e  d ro p le ts ,  p a r t ic u la r ly  in  th e  a n te r io r -  
m o s t p o r t io n  o f  th e  g u t ,  re se m b le d  closely  th o s e  o f  the  d ia to m . F u se d  lip id  
d ro p le ts ,  10 jim  x 30 jim , a re  fo u n d  m o re  f re q u e n tly  in  th e  m id p a r t  o f  th e  gu t.



D IA TO M -FE ED IN G  BEHAVIOUR 73

S u c h  lip id  d ro p le ts  a re  also  c o m m o n ly  in  liv in g  a n d  fo rm a lin -f ix e d  sp e c im e n s ; 
so lid  p a r tic le s  w e re  o b se rv e d  o n ly  in f re q u e n tly  in  sp e c im e n s  in  th e  w ild , b u t 
p a tc h e s  o f  b a c te r ia  w ere  so m e tim e s  p re se n t in  th e  g u t.

D IS C U S S IO N

Chromadorita tenuis is c lass ified  as a n  e p is tra te  fe e d e r a c c o rd in g  to  th e  sc h e m a  
o f  W ie se r  (1 9 5 3 ): th is  s tu d y  c o n firm s  it. T h e  s lig h tly  S -sh a p e d  d o rsa l to o th  a n d  
th e  sc le ro tiz e d  d o rsa l b o rd e r  o f  th e  b u cc a l c a v ity  ac t like  a  p a r r o t ’s b ill w h ile

a

b c-e

2 5  f j m

Fig. 1. Chromadorita tenuis. Sequence o f events w hen the n em atode  feeds on the d iatom  Nitzschia
sp. See text for fu rther exp lanation .

th e  sc le ro tiz e d  r ib s  in  th e  v e s tib u lu m  h o ld  th e  d ia to m  f irm  (F ig . 1). C. tenuis 
m a y  a lso  g ra z e  o n  o th e r  e p ip h y te s  th a n  d ia to m s  su c h  as b a c te r ia  in  w h ich  case 
th e  d e n tic le s  o n  th e  v e n tra l b o r d e r  o f  th e  b u c c a l c a v ity  a re  th o u g h t to  ac t as 
s c ra p e rs  (F ig . 2A ).

T h e  u n p u b lis h e d  o b se rv a tio n s  b y  v o n  T h u n  (1 9 6 8 ) ( re p ro d u c e d  by  
R e m m e r t ,  1980 F ig . 28). o n  th e  n e m a to d e  Hypodontolaimus balticus, w h ich  h a s  a  
s im ila r  b u c c a l c a v ity  to  Chromadorita tenuis, in  m a n y  re sp e c ts  ag re e  w ith  th e  
p re s e n t  s tu d y . H o w e v e r , C. tenuis is o n ly  ab le  to  in g e s t p e n n a te  d ia to m s  fro m  
o n e  e n d , a n d  n o t  fro m  th e  s id e  as sh o w n  for H . balticus in g e s tin g  Navicula  sp . 
(v o n  T h u n  op cit. F ig . 7). M o re o v e r , C. tenuis e m p tie s  th e  d ia to m  b y  a c tio n  o f  
th e  d o rsa l to o th  o n  th e  g ird le  c o n n e c tin g  th e  tw o  v a lv e s , th e re b y  o p e n in g  th e  
tw o  v a lv es  a n d  su c k in g  o u t  th e  c o n te n ts . H . balticus is r e p o r te d  to  u se  th e  d o rsa l
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Fig. 2. Chromadorita tenuis. A: Buccal cavity; B: L ip id  droplets in the gu t. Scale = 25 /im .

to o th  to  p u n c tu re  th e  d ia to m  f ru s tu le  a f te r  w h ic h  th e  cell c o n te n ts  a re  rem o v e d . 
P h y s ica lly  it is u n lik e ly  th a t  th e  ce ll c o n te n ts  c a n  b e  su c k ed  o u t  o f  o n ly  o n e  
o p e n in g , a n d  th e  p o re  p e r fo ra tio n s ,  a  few  n a n o m e tre s  in  d ia m e te r  a llo w  d iffu ­
s io n , b u t  n o t p h y s ic a l flow  o f  s e a w a te r .  B a se d  o n  p re s e n t  f in d in g s , it seem s 
p o ss ib le  th a t  th e  fe e d in g  h a b i ts  o f  H . balticus u p o n  Navicula  sp . m a y  a lso  invo lve 
d is lo c a tio n  o f  th e  g ird le  a n d  n o t s im p ly  d a m a g e  to  th e  f ru s tu le .

Chromadorita tenuis le a v e s  th e  e m p tie d  d ia to m  in  th e  s u b s t ra te ;  w h ich  w as 
o b se rv e d , to o , fo r Hypodontolaimus balticus w h e n  fee d in g  o n  la rg e  d ia to m s , 
w h e re a s  sm a lle r  o n es  w e re  sw a llo w e d  in  f ra g m e n ts . It is o b v io u s  th a t  b y  n o t 
in g e s tin g  th e  f ru s tu le , b u t  o n ly  th e  ce ll c o n te n ts ,  m o re  sp a ce  is le ft in  th e  g u t for 
d ig e s ta b le  p ro d u c ts .  T h e  p re se n c e  o f  f ra g m e n ts  o f  d ia to m  fru s tu le s  in  th e  g u t as 
in  so m e Theristus a n d  Daptonema  sp ec ie s  s h o u ld  n o t b e  ta k e n  as th e  o n ly  m e a n s  
o f  sh o w in g  th a t  th e  n e m a to d e  feeds o n  d ia to m s . T h e  p re se n c e  o f  id e n tif iab le  
d ia to m  lip id  d ro p le ts  c a n  a lso  a c t a s  a n  ex c e lle n t in d ic a t io n  o f  d ia to m  feed ing .
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Fig. 3 . Nitzschia sp. A: V alve w ith dislocated gird le; B: L iv ing  specim en; C : E m ptied  specim en; 
D : D etail of dislocated  g irdle. Scale = 5 /¿m

O c c a s io n a lly , sc le ro tiz ed  p a r ts  o f  a  n e m a to d e  fee d in g  a p p a r a tu s  (b u cc a l 
c a v ity , o e so p h a g e a l lu m e n  o r  b o th )  h a v e  b e e n  fo u n d  in  th e  g u t o f  Chromadorita 
tenuis in  b o th  la b o ra to ry  a n d  n a tu r a l  p o p u la tio n s . T h is  c o u ld  b e  in te rp re te d  as 
a  p r e d a to ry  fee d in g  h a b i t .  H o w e v e r , th e se  f in d in g s  a re  c o rre la te d  w ith  the  
m o u lt in g  p ro ce ss  o f  th e  a n im a l itse lf; m o u lt in g  a n im a ls  in g e s t th e ir  o w n  
sc le ro tiz e d  lin in g s  o f  th e  b u cc a l c a v ity  a n d  th e  o e so p h a g e a l lu m e n , le a v in g  th e  
o ld  b o d y  cu tic le  in  th e  m e d iu m  (J e n s e n , u n p u b l .) .

I th a n k  M iss  E . L e sk in e n  fo r a s s is ta n c e  in  th is  s tu d y , a n d  th e  T v ä r m in n e  
Z o o lo g ic a l S ta tio n , U n iv e rs ity  o f  H e ls in k i,  F in la n d  for h o sp ita li ty . I  a lso  th a n k  
D r .  G . H ä llfo rs  fo r th e  u se  o f  h is  a lg a l c u l tu re  a n d  h is  c r it ica l r e a d in g  o f  a n  
e a r l ie r  d ra f t o f  th e  m a n u s c r ip t .  D r .  H .  M . P la t t  k in d ly  c o rre c te d  th e  E n g lish  
m a n u s c r ip t .  T h e  s tu d ) ' w as s u p p o r te d  b y  g ra n ts  fro m  th e  N a tu r a l  S c ien ce  
F a c u l ty , U n iv e rs ity  o f C o p e n h a g e n  a n d  th e  D a n is h  N a tu ra l  S c ien ce  R e se a rc h  
C o u n c il .

Z U S A M M E N F A S S U N G
Das Verhalten des Meeresnematoden C h ro m ad o rita  tenu is heim Fressen von Diatomeen

D as V erh alten  des M eeresnem atoden  Chromadorita tenuis bei d e r A ufnahm e e in e r pen n aten  
D ia tom ee (Nitzschia sp.) in A garku ltu ren  w ird  beschrieben  un d  dargestellt. D ie beiden S chalen­
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hälften  d e r D ia tom ee w erden durch  eine Z ers tö ru n g  des G ürte ls m it H ilfe des dorsa len  Zahnes 
geöffnet u n d  d a n n  der Inhalt aufgesaugt. D ie leere Schale w ird im  S u bstra t zurückgelassen . 
C harak teristische  L ipidtröpfchen aus der D iatom eenzelle  können im  D arm  lebender un d  fixier­
ter N em atoden  beobachtet w erden. U n te r n a tü rlich en  B edingungen können  G ru p p e n  von B ak­
terien  im  vordersten  A bschnitt des N em ato d en d arm es auftre ten . D iese E rgebnisse bestätigen, 
d aß  d e r N em atode  e in  E pistra tfresser m it e iner V o rlieb e  fü r D iatom een  ist.
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