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ABSTRACT

In  the intestine of the  am phipod Hyperia galba collected from the  jelly-fish Cyanea 
capillata a t th e  M arine Station a t  Espegrend, N orway, large quantities of nem atocysts w here 
found. A few of these could be definitely identified as belonging to  C. capillata. I t  is sugge­
sted  th a t  H . galba is an ecto-parasite of jelly-fish during p a r t  of its life.

Various hyperiid  am phipods are know n to  occur regularly  u n d er th e  bells 
o f scyphözoan medusae. In  S candinavian  w aters this is th e  norm al h a b ita t  
o f H yperia  galba (M o n t a g u ) and  H . m edusarum  (0 . F . M ü l l e r ). Hyperoche 
medusarum  ( K r o y e r ) is also often found  under sim ilar circum stances a lth o u g h  
i t  will also v ery  frequently  be found  in  th e  open w a te r or near th e  b o tto m .

The relationships betw een th e  am phipods in  question and  th e  jelly-fish 
w ith  which th ey  are norm ally  associated  has been th e  sub ject of diverging o p i­
nions. As fa r  as concerns H . galba, w hich species was the  object of the  ob serv ­
ations recorded in th e  p resen t paper, some w riters (e.g. S a r s  1895, p. 7, C h e v r e u x  
&  F a g e  1925, p . 12) refer to  i t  as a parasite  of jelly-fish w ithou t fu r th e r q u ali­
fication. S c h e u r i n g  (1915, p . 182) refers to  th em  as «parasitische A m phipoden, 
die sich in ihren  Schirm  einnagen» an d  P o u l s e n  (1950, p . 207) m akes a sim ilar 
s ta tem en t b u t  refers to  H . galba as a «semi-parasite» («halvvejs snyltende»). 
According to  O r t o n  (1922, p. 178) it  is m ost likely th a t  the  am phipods are 
food-parasites, an d  this was th e  so lu tion  w hich H a r d y  (1956, pp. 128 — 129) 
was m ost inclined to  accept. S t e p h e n s e n  (1928, p . 129) refers to  th e  m ode of 
life of H . galba in the large jelly-fish as »semi-parasitic» b u t also sta tes (1929, 
p . 21) th a t  am ong the am phipods th ere  are p ro b ab ly  no true  parasites except 
th e  cyam ids.

R ecen tly  I  had  the  o p p o rtu n ity  to  exam ine th e  digestive tra c ts  of ab o u t 
25 specim ens of H . galba collected from  the  jelly-fish Cyanea capillata in  Sep­
tem ber 1958 a t  th e  Biological S ta tio n  a t  E spegrend. I  am  g reatly  indeb ted  to  
th e  D irector of th e  sta tion , P rofessor H . B r a t t s t r o m i, for providing m e w ith 
w orking facilities, to  D r. L. M. P a s s a n o , who collected specimens of H yperia  
fo r m e in  th e  course of his own investigations of C. capillata, and  to  
D r. B. Akesson for his skilful a id  w ith  the m icrographs.
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Fig. 1. (left). D ischarged eurytele of Cyanea capillata in a trium  oris of H yperia galba. 
Fig. 2. D ischarged haplonem e in a trium  oris of same specimen. N ote dam age in  body wall 
a t the  point where th e  th rea d  has struck , and  dark  discolouration of p a r t  of body wall caused 
by  increased affinity to  azocarm ine in  area affected.

A n exam ination  of th e  in testine  of I I . galba soon revealed th e  presence of 
num erous em p ty  n em ato ey st capsules. The lum en  of the  stom ach  and  m idgut 
of H . galba is w ide an d  as a  ru le  i t  is n o t nearly  as cram m ed w ith  food as th a t  
of m ost gam m arid  am phipods. P rac tica lly  all food rem ains encountered in 
the  g u t of I I .  galba, how ever, contained  large num bers of nem atoeyst capsules.

This constitu tes in itself no  p roof of H . galba being an  ecto-parasite . I t  
is a well-known fa c t th a t  C. capillata  to  a large e x ten t preys upon  o ther medusae, 
b o th  hydrom edusae an d  scyphom edusae. As fa r  as know n, how ever, i t  does 
n o t a tta c k  its own k ind . T he decision w hether H . galba is an  ecto-parasite or 
a  food p arasite  therefo re to  a large ex ten t depends upon th e  identification of 
the  nem atocysts found  in  its  digestive trac t.

W ith  very  few exceptions th e  nem atocysts found in  th e  in testine  of H . 
galba are em pty  an d  th e  th re a d  lost, b u t  in p ractically  every  specim en there 
a re  a few nem atocysts w hich were n o t discharged. In  various instances they  
could be identified  as eury teles of th e  ty p e  generally found am ong scyphozoan 
m edusae, b u t  in  no  in stance could th ey  be accurate ly  m easured for all of them  
gave evidence of d isto rtion  an d  shrinking. Concerning th e  em pty  capsules 
accura te  m easurem ents w ere also for obvious reasons impossible, b u t  com pa­
rison was m ade w ith  squash  p repara tions of nem atocysts from  C. capillata and 
A urelia  aurita. T he  general im pression obtained from  th e  accum ulations of 
em pty  nem atocysts in  th e  in testine  agreed very  well w ith  th a t  from  th e  slides 
of C. capillata b u t  n o t a t  all w ith  th a t  from  the  slides of A . aurita , th e  average 
size of th e  capsules in th e  la t te r  case being d istinctly  sm aller.
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Fig. 8. T ransversal section through head of H. galba showing m outh-parts (below), the
stra igh t oesophagus, p a r t  of th e  b rain  and p a r t  of the  com pound eyes.

One fo r tu n a te  case provided  m ore conclusive evidence. In  one specimen 
of H . galba various d ischarged b u t otherw ise w ell-preserved nem atocysts
were found in  th e  a tr iu m  oris, an d  some of them  could be accu ra te ly  m easured. 
Several of these nem atocysts could be identified as hetero trichous m icrobasic 
euryteles of th e  ty p e  charac te ristic  of scyphozoan m edusae (fig. 1). Three of 
them  were found to  be 13.2, 13.4, and  14.1 ¡i long and  8.6, 8.6, and  9.4 ¡a wide 
respectively. P a p e n f u s s  (1936, pp. 5 — 6) gave th e  average of 50 discharged 
euryteles of Swedish specim ens of C. capillata as 13.6 x  8.1 ¡i an d  th e  norm al 
(length?) v a ria tio n  as dr 2 p . T hus the  three nem atocysts in question  fall well 
w ithin the  range of th e  euryteles of C. capillata b u t outside th a t  of all other
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Fig. 4. D etail of flg. 3, showing mandibles and opening of oesophagus. N ote strong arm ature 
on m olars of mandibles. The sausage-shaped struc tu re  in  the centre is a  piece of jelly-fish 
tissue which has passed th e  mandibles and is being swallowed. The dark  spots w ithin it a t 

least in some cases are crushed nem atocysts.

scyphozoan m edusae occurring in th e  area. One fu rth e r discharged nem atoeyst 
could  be identified as a haplonem e m easuring 17.0,« in  leng th  X  11.2 ¡.l in 
w id th  (fig. 2). N oth ing  can be seen of an y  possible a rm a tu re  of th e  thread. 
The size agrees well w ith  th a t  of th e  atrichous haplonem e 'A ' of C. capillata 
w hich averages 18.0 X  13.2,« ( P a p e n f u s s , I.e.).

Am ong the  m o u th -p arts  of an o th er specim en of H . galba I  found a piece 
of tissue w hich could be identified as mesogloea of a scyphozoan m edusa, and 
show ed very  good agreem ent w ith  th a t  of C. capillata.
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Fig. 5. Opening of oesophagus into th e  stom ach (in lefthand middle p a r t  of figure). N ote 
rows of spines in oesophagus and  absence of arm atu re  in adjoining p arts  of stom ach (upper 
p a r t  of figure). The section has struck a  nem atoeyst on the  po in t of entering th e  stom ach

The sum  of th e  evidence here seems to  p e rm it th e  conclusion th a t  H . galba 
lives as a tru e  ecto-parasite of th e  jelly-fish w ith  w hich i t  is associated.

The m o u th -p arts  of H . galba are adm irab ly  su ited  to  such an  ecto-para- 
sitic  life. T he m andibles have a  strong  cu ttin g  edge an d  th e  m olar, th e  edge 
of w hich is narrow  in m an y  other hyperiids (including Hyperoche medusarum) 
is here large, fla t and  prov ided  w ith  stro n g  m arg ina l spines (figs. 3 an d  4). 
M oreover, its  surface is rich ly  beset w ith  low conical projections, and  th e  two 
m olars ru b b in g  aga inst each o th er m u st form  a p a ir  of v e ry  effective grates.

T he u p p e r p a r t  of th e  oesophagus wall in  H . galba is provided  w ith  num erous 
oblique rows of spines, on th e  o ther han d  th e  stom odeal stom ach is p ractically  
w ith o u t a rm a tu re  and is certain ly  n o t designed to  deal w ith  food in need of 
fu r th e r m echanical tre a tm e n t (fig. 5).

In  none of the  specim ens exam ined have an y  discharged nem atocysts 
been found  excep t am ong th e  m o u th -p arts . As ind icated  especially b y  th e  w ork 
of P a n t i n  (1942) various organic substances an d  especially certa in  surface- 
ac tive  lipoids seem  to  p lay  an  essential p a r t  in  th e  norm al d ischarging of nem a­
tocysts. In  A nem onia sulcata P a n t i n  (I.e., pp . 299 ff.) found  th a t  in order to
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produce discharge by m eans of m echanical s tim u li alone, th e  la t te r  have to  be 
ra th e r  strong. As no discharged  nem atocysts w ere found outside th e  a triu m  oris 
of H . galba i t  seems to  be th e  powerful m as tic a to ry  a c tiv ity  especially of the  
m olars which discharges or perhaps m ore o ften  crushes th e  nem atocysts.

Reference was a lread y  m ade to  otherw ise in ta c t nem atocysts discharged 
in th e  a triu m  oris, th is  discharge m ay  have been  b ro u g h t ab o u t e ither b y  means 
of m echanical s tim u la tion  b y  th e  m outh  p arts  o r  by  chem ical stim u lation  from  
th e  various large glands surrounding th e  a triu m , or b y  a  com bination of both  
these stimuli.

A lthough no ac tu a l p roof exists, it  appears as if con tac t w ith  th e  in te ­
gum ent of H. galba does n o t  as a rule p roduce discharge of nem atocysts. As 
shown b y  fig. 2 , how ever, a  discharged n em ato ey st can  do some m echanical 
dam age to  the  body  w all. M oreover, a fairly  large  area o f the  body  wall (black 
in  fig. 2 ) shows an  increased  affinity  to  azocarm ine, ind icating  th a t  th e  area 
has been to  some e x ten t affected. A t the  tim e of fixation, however, th e  specimen 
appeared  to  be in perfect health .

In  sum m ing up  th e  evidence presented here, i t  w ould seem as if a t  least 
during  p a r t of its  life-cycle H . galba lives as a tru e  ecto-parasite of the  jelly-fish 
w ith  w hich it  is associated. As fa r as can be ju d g ed  from  the  25 specim ens which 
were exam ined histologically  it takes during th a t  tim e no o ther food th a n  the 
tissues of its  host. I t  also appears likely th a t  co n tac t w ith  the  in tegum ent of 
H . galba does n o t no rm ally  produce discharge of nem atocysts in C. capillata.
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