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Iden tif ica tion  key  to the genera of m arine  rotifers w orldw ide
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A bstract

A dichotom ous key to rotifers is presented for the 28 Families and 66 Genera that have been reported  from  saline 
system s of both m arine and  inland waters. Inform ation is p rovided on general identification and  papers dealing 
m ore particularly  w ith  certain Families and  Genera. A succinct overview  of the species found in saline habitats 
is given for each genus.
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In tro d u ctio n

R o tife rs  (p h y lu m  R o tife ra )  a re  tr a n s p a r e n t  m ic ro 
sc o p ic  e u te lic  m e ta z o a n s  (50-2000 p m ), w i th  th re e  
m a in  b o d y  re g io n s : h e a d ,  t ru n k ,  a n d  fo o t (Figs. 
1-2). T h e  h e a d  is  c h a ra c te r iz e d  b y  th e  p re se n c e  
o f a  ty p ic a l a n te r io r  c il ia te d  f ie ld  n a m e d  c o ro n a , 
w i th  d if fe re n t  c il ia te d  a re a s  lo c a te d  a n te r io r ly  
a n d  a r o u n d  th e  m o u th .  T h e  b o d y  w a ll  m a y  be 
th ic k e n e d  in  a lo r ic a ,  a n d  m a y  b e a r  v a r ia b le  
a p p e n d a g e s .  T h e  fo o t  u s u a l ly  e n d s  w ith  m o v 
a b le  to e -lik e  e x te n s io n s  n a m e d  s p u r s  a n d  toes; 
s o m e  sp e c ie s  la c k  to e s  a n d  p o sse s s  o n e  o r  m o re  
a d h e s iv e  d isk s . W h ile  m a n y  ro t ife r s  m a y  lack  
th e  a b o v e  fe a tu re s , a ll o f th e m  p o s s e s s  a sp e c ia l
iz e d  m a s tic a to ry  o rg a n ,  th e  m u s c u la r  p h a ry n x  o r  
m a s ta x , c o n ta in in g  a s e t  o f  h a rd  sc le ro tise d  jaw s 
o r  t ro p h i, th e  s h a p e  o f 'w h ich  is v e ry  im p o r ta n t  in  
r o t ife r  ta x o n o m y  (W alla c e  e t al. 2006). T ro p h i e le 

m e n ts  a re  a s in g le  m e d ia n  fu lc ru m , a n d  3 p a ire d  
e le m en ts : r a m i,  u n c i, a n d  m a n u b r ia  (Fig. 3). T he 
fu lc ru m  (a b se n t in  b d e llo id s )  is m o s tly  re c tan g u la r  
in  la te ra l  v ie w , b u t  m a y  b e  v a r ia b le  in  sh a p e . T h e  
ra m i a re  h o llo w , ro u g h ly  t r ia n g u la r  s tru c tu re s . 
T h e ir  in n e r  m a r g in  is p ro v id e d  w i th  n u m e ro u s  
e lo n g a te  e le m e n ts , th e  ra m i sc le ro p ili, w h ic h  m ay  
b e  fu se d  in  a r id g e  a n d / o r  a  se r ie s  o f  to o th -lik e  
p ro jec tio n s . C o m m o n ly  in  m o n o g o n o n ts , th e  ra m i 
a re  p r o v id e d  w ith  la te ra l p ro je c tio n s , th e  a lu lae . 
T h e  u n c i a re  p la te s  fo rm e d  b y  co n n ec tio n  o f a v a r i
a b le  n u m b e r  o f  te e th  in to  o n e  r ig id  s tru c tu re .  T h e  
tee th  a re  m o s tly  u n e q u a l. M in u te  su b u n c in a l te e th  
a re  m o s tly  p re se n t, a n d  a re  s itu a te d  u n d e r  th e  un c i 
p la te . T h e  m a n u b r ia  a re  m o re -o r- le s s  t r ia n g u la r  
to  c re sc e n t-s h a p e d , o r  r o d - s h a p e d  s u p p o r ts  of 
th e  u n c i. A  v a r ia b le  n u m b e r  o f  d iv e rs e  a ccesso ry  
sc le rite s  o c c u rs  in  m o n o g o n o n ts . N in e  m a in  ty p e s  
o f  t ro p h i  a re  r e c o g n iz e d  (m a lle a te, m a lle o ra m a te ,
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Figs. 1, 2. Scheme of the anatom y of a generic rotifer 
in dorsal (1) and  lateral (2) view. H, head; T, trunk; 
F, foot; b, brain; b l, b ladder; cl, cloaca; co, corona; 
da, dorsal antenna; ex, excretory apparatus; gg, gastric 
glands; gv, germ o-vitellarium ; i, intestine; m, m astax 
w ith  trophi; n, nephridium ; pg, pedal glands; ra, retro- 
cerebral apparatus; sg, salivary glands; t, toe. Modified 
from  W allace & Ricci (2002).

u n c in a te ,  in c u d a te ,  v irg a te ,  c a rd a te ,  fo rc ip a te , 
ra m a te ,  a n d  fu lc ra te ) , c h a ra c te r iz e d  b y  th e  s h a p e  
a n d  s iz e  o f th e  e le m e n ts , th e  p re se n c e  o f a ccesso ry  
p a r ts ,  a n d  th e  w a y  th e y  o p e ra te  (F igs. 3-22).
1) M a lle a te  (Fig. 3-5): fu lc ru m  s h o r t ,  r a m i m o re  

o r  le s s  t r ia n g u la r  a n d  fla t. U n c i w i th  se v e ra l 
(4-12) f irm ly  c o n n e c te d  tee th . T h e  m a n u b r ia  
a re  p r o v id e d  w i th  a sh a f t ,  w h ic h  is ty p ic a lly  
fa ir ly  sh o r t ,  b u t  th is  s t ru c tu re  is m o re  e lo n g a te  
in  th e  s u b m a lle a te  tro p h i  o f L e c a n id a e  a n d  
s o m e  P ro a l id a e .  T h e  m a l le a te  t r o p h i  a re  
a d a p te d  fo r  g r ip p in g ,  g r in d in g  a n d  p u m p -  
in g .

2) M a lle o ra m a te  (F ig. 6): fu lc ru m  sh o r t ,  r a m i 
m o re -o r- le s s  t r ia n g u la r ,  fla t; s im ila r  to  m a l
le a te  ty p e , b u t  u n c i te e th  m o re  n u m e ro u s , -with 
w e a k e r  c o n n e c tio n s , o c c a s io n a lly  re s e m b lin g  
s t r i a t e d  p la te ;  m a n u b r ia  c r e s c e n t- s h a p e d ,  
w i th o u t  sh a ft. O n ly  g r in d in g .

3) V irg a te  (Fig. 7-9): fu lc ru m  lo n g , ra m i re cu rv e d  
d o rsa l ly , u n c i  w i th  fe w  te e th  o r  r e d u c e d , 
m a n u b r ia  m o s tly  w ith  e lo n g a te  sh a fts ; o ften  
a s y m m e tr ic a l (e .g ., Trichocerca). T h e  v irg a te  
tro p h i  ty p e  is  th e  m o s t  v a r ia b le  of a ll. U sed  
fo r  p ie rc in g  a n d  su c k in g , o r  sw a llo w in g  fo o d  
b y  p u m p in g  w i th o u t  c ru sh in g .

4) U n c in a te  (Fig. 10): s im ila r  to  th e  m a lle o ra m a te  
ty p e , b u t  a ll t ro p h i  e le m e n ts  e x ce p t th e  u n c i 
s tro n g ly  r e d u c e d . U n c i te e th  fe w  (2-5 te e th  
p e r  u n c u s ) , e lo n g a te  a n d  c u rv e d , fo rm in g  
s u p p o r t in g  ro d s  fo r  th e  m as tax ; n o t im p o r ta n t,  
th e  fo o d  is  a lr e a d y  p re d ig e s te d .  O n ly  in  C o l
lo th e c id a e .

5) In c u d a te  (Fig. 11): fu lc ru m  sh o r t ,  ra m i e lo n 
g a te ,  p in c e r - s h a p e d .  M a n u b r ia  a n d  u n c i  
strong i} ' r e d u c e d . S p ec ia lized  fo r se iz ing . O n ly  
in  A s p la n c h n id a e .

6) C a rd a te  (Fig. 12): fu lc ru m  sh o rt, ra m i lv rifo rm , 
m a n u b r ia  w i th  a sh a f t  a n d  a  c h a ra c te ris tic , 
a d d it io n a l  v e n tra l  p ro jec tio n . S p ec ie s-sp ec ific  
a cc esso ry  t ro p h i  e le m e n ts  a re  p re se n t,  a n d  
o ften  n u m e ro u s .  T h e  c a rd a te  ty p e  is a d a p te d  
fo r p u m p in g .  R e s tr ic te d  to  L in d iid ae .

7) F o rc ip a te  (F igs. 13-19): fu lc ru m  m o s tly  sh o rt;  
ra m i e lo n g a te  lo n g  p in ce rs , u su a lly  w ith  sh a rp  
t ip s  a n d  o f te n  a rm e d  w ith  te e th  a lo n g  m e d ia l 
m a rg in . U n c i a re  s tro n g , b u t  w ith  a s in g le  o r  
fe w  te e th  o n ly . M a n u b r ia  a re  lo n g  a n d  th in ; 
o f te n  w ith  in tr a m a l le u s  b e tw e e n  u n c u s  a n d  
m a n u b r iu m . T h e  tro p h i  w o rk  b y  g r ip p in g  
(ram i a n d  u n c i  c a n  b e  e x tru d e d  in  D ic ra n o 
p h o r id a e ) . In  D ic ra n o p h o r id a e  a n d  I tu r id a e .

8) R a m a te  (F igs. 20, 21): fu lc ru m  a b se n t, r a m i 
se m ic irc u la r , fla t; u n c i  te e th  n u m e ro u s ,  o c 
c a s io n a lly  re se m b lin g  s tr ia tio n s ; m a n u b r ia  a s  
la te ra l  b a n d s .  G r in d in g . In  S u b c lass  B d e llo i
d e a .

9) F u lc ra te  (F ig. 22): fu lc ru m  lo n g , m a n u b r ia  
a b se n t;  th e  p u m p in g  a c tio n  is  p e r fo rm e d  b y  
th e  h y p o p h a ry n x  m u sc le . In  Seison.

F o r  a re c e n t, c o m p re h e n s iv e  in tro d u c tio n  to  th e
m o rp h o lo g y , b io lo g y  a n d  eco lo g y  o f th e  ta x o n  see
W allac e  & Ricei (2002) a n d  W allac e  e t al. (2006).

C la ss if ic a t io n  and  sy stem a tics

C lass ica lly , th re e  g r o u p s  a re  re c o g n iz e d  w ith in  
P h y lu m  R o tife ra : S e iso n a c e a , B d e llo id e a  a n d  
M o n o g o n o n ta ,  w h ile  m o le c u la r  s tu d ie s  in d ic a te  
th a t  th e  exc lu siv e ly  e n d o p a ra s itic  A c an th o c ep h a la  
a c tu a lly  a re  ro tife rs  (M a rk  W elch  2000, S o re n se n

F o n tan e to  e t  al.: Id en tif ica tio n  key  to  m a rin e  ro tife rs
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Figs. 3-22. SEM pictures of the nine trophi types. 3-5. malleate: 3, Brachionus plicatilis; 4, Proales similis; 5, Colurel
la colurus; 6, m alleoram ate, Testudinella clypeata. 7-9. virgate: 7, Trichocerca pediculus; 8, Cephalodella sp.; 9, Pleuro
trocha atlantica. 10, uncinate, Cupelopagis vorax (freshwater species); 11, incudate, Asplanchna priodonta; 12, cardate, 
Lindia tecusa; 13-19, forcipate: 13, Aspelta europaea; 14, Dicranophoroides caudatus; 15, Encentrum algente; 16, Dicrano
phorus forcipatus; 17, Erignatha clastopis; 18, Myersinella uncodonta; 19, Itura myersi. 20-21. ram ate: 20, Zelinkiella 
synaptae; 21, Philodinavus paradoxus. 22, fulcrate, Seison annulatus. Scale bars = 10 pm; a, alula; b , basal chamber; 
f, fulcrum ; i, intram alleus; m , m anubrium ; r, ram us; s, subbasal cham ber; u, uncus.
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& G ir ib e t  2006). N e v e r th e le s s ,  o n ly  th e  th re e  
c la ss ica l g r o u p s  w il l  b e  c o n s id e re d  in  th is  k ey . 
T h e  m o s t  re c e n t a n d  c o m p re h e n s iv e  c h ec k lis t of 
a ll ro tife r  sp e c ie s , e x c lu d in g  a c a n th o c e p h a la n s , 
is b y  S e g e rs  (2007).

S e iso n a ce a , w i th  oni}’ th re e  sp ec ie s , a re  ex
c lu s iv e ly  m a r in e  a n d  liv e  e p iz o o tic a lly  o n  lep to -  
s tra c a n  c ru s ta c e a . M a le s  a n d  fe m a le s  a re  u su a lly  
p re s e n t  a t  a  1 :1  sex  ra tio , a n d  re p ro d u c t io n  is b y  
o b lig a te  a m p h im ix is  (R icci e t al. 1993).

M o n o g o n o n ta  co n ta in s  1570 spec ies-leve l tax a , 
a n d  th e  v a s t  m a jo r ity  o f th e m  (1488) a re  free -liv in g  
fre sh  o r  in la n d  w a te r  ta x a  (Segers 2007, 2008). 
M o n o g o n o n ts  o c c u r  in  a ll ty p e s  o f  w a te r  b o d ie s  
w o r ld w id e ; th e y  a re  p a r tic u la r ly  a b u n d a n t  a n d  d i
v e rse  in  len tic  fre s h w a te r  h a b ita ts , a lth o u g h  m a n y  
sp e c ie s  a lso  o c c u r  in  h a lin e  h a b ita ts  (F o n ta n e to  e t 
al. 2006a). T h is  g r o u p  is c h a ra c te r iz e d  b y  a  s in g le  
g o n a d  a n d  cy clic  p a r th e n o g e n e t ic  re p ro d u c tio n :  
p a r th e n o g e n e s is  d o m in a te s ,  b u t  sex u a l r e p ro d u c 
tio n  a lso  o c c u rs  o c ca s io n a lly . E g g s  p ro d u c e d  b y  
se x u a l r e p ro d u c t io n  a re  k n o w n  a s re s t in g  e g g s  
u n d e r g o in g  o b lig a to ry  d ia p a u s e .  T h ey  a re  ab le  
to  s u rv iv e  d e s ic c a t io n  a n d  o th e r  a d v e rs e  e n v i
ro n m e n ta l  c o n d it io n s  fo r  lo n g  p e r io d s , a n d  o ften  
fo rm  la rg e  re s t in g  e g g  b a n k s . T h e se  re s t in g  s ta g e s  
m a y  be  d is p e rs e d  b y  w in d ,  w a te r fo w l, in se c ts  etc. 
(e.g. C á c e re s  1997).

B d e llo id ea  c o n ta in s  461 sp ec ie s , o n ly  o n e  of 
w h ic h  is k n o w n  a s  s tr ic tly  m a r in e  (S eg ers  2007). 
B d e llo id s  r e p ro d u c e  e x c lu s iv e ly  b y  a p o m ic tic  
th e ly to k y , a  k in d  o f  p a r th e n o g e n e s is  p r o d u c in g  
fe m a le s  o n ly , w i th o u t  m e io s is . B io log ical sp e c ie s  
c o n c e p ts  c a n n o t  a p p ly  to  th e s e  o rg a n is m s  th a t  d o  
n o t r e p ro d u c e  se x u a lly ; n e v e r th e le s s , b d e llo id  
sp e c ie s  h a v e  b e e n  d e m o n s tr a te d  to  b e  d is tin c t 
e n tit ie s , a t  le a s t  e q u iv a le n t  to  sp e c ie s  in  sex u a l 
g ro u p s  (F o n ta n e to  e t  al. 2007b). M a n y  b d e llo id s  
p ro d u c e  re s t in g  s ta g e s  a s  w e ll, b u t  th e y  d o  n o t 
e n te r  d o rm a n c y  in  a f ix ed  p e r io d  of th e ir  life  as 
m o n o g o n o n ts :  th e y  m a y  e n te r  d o rm a n c y  in  e v e ry  
s ta g e  o f  th e ir  l iv e s , b e c o m in g  d o r m a n t  re s tin g  
p ro p a g u le s  (e .g . C á ce re s  1997).

B io g eo g ra p h y

R o tife rs  h a v e  a lw a y s  b e e n  c o n s id e re d  n o n - in te r 
e s tin g  b io g e o g ra p h ic a lly ,  d u e  to  th e ir  c a p a c ity  
to  p ro d u c e  re s t in g  s ta g e s , a n d  th e ir  c o n s id e ra b le  
ab ilitie s  fo r p a s s iv e  d isp e rsa l  (b u t see  e.g. D u m o n t 
1983, F o n ta n e to  e t al. 2006b). O n  th e  c o n tra ry , 
re c e n t s tu d ie s  f ro m  c o n tin e n ta l  h a b ita ts  s h o w  a

d if fe re n t  sc e n a r io , w i th  a re a s  o f  h ig h  n u m b e rs  
o f  e n d e m ic  tax a . T h e  ro tife r  re c o rd  is  h ig h e s t  in  
th e  N o r th e rn  h e m is p h e re ,  b u t  th is  m a y  b e  d u e  
to  th e  h ig h e r  n u m b e r  o f  s tu d ie s  in  th o se  reg io n s . 
D iv e rs i ty  h o ts p o ts  a re  n o r th e a s t  N o r th  A m e ric a , 
tro p ic a l S o u th  A m e ric a , S o u th e as t A sia , A u s tra lia , 
a n d  L ak e  B aikal. E n d e m ic ity  is  lo w  in  A frica  
( in c lu d in g  M a d a g a sc a r) , E u ro p e , th e  In d ia n  s u b 
c o n tin e n t  a n d  A n ta rc t ic a  (S eg ers 2008). D a ta  fo r 
m a r in e  ro tife rs  a re  s till  to o  sca rce  to  a llo w  so u n d  
c o n c lu s io n s  a b o u t  th e ir  b io g e o g ra p h y  (F o n ta n e to  
e t  al. 2006a).

C o lle c t io n  a n d  sp e c im e n  h a n d lin g  
a n d  p rep aration

R o tife rs  m a y  b e  fo u n d  in  th e  p la n k to n  a n d  p e r i 
p h y to n ,  a n d  a s  in te r s t i t ia l  f a u n a  o r  p sa m m o n . 
P la n k to n ic  a n d  li t to ra l  ro tife rs  a re  co llec ted  b y  
d r a g g in g  a p la n k to n  n e t  (m e sh  size: 25-50 p m ) 
th r o u g h  th e  o p e n  w a te r ,  s u b m e rg e d  v e g e ta tio n , 
l it to ra l  m a c ro p h y te s  o r  a lg a e . R o tife rs  in h a b i t 
in g  p e r ip h y to n  m a y  b e  co llec ted  u s in g  a  flex ib le  
c o lle c tin g  tu b e  a tta c h e d  to  a la rg e  sy r in g e . A lte r 
n a tiv e ly , p la n t  m a te r ia l ,  d e b r is  a n d  a lg a e  c an  b e  
s q u e e z e d  o v e r  a  p la n k to n  n e t. C re e p in g  a n im a ls  
c a n  b e  c o lle c ted  b y  s c ra p in g  v a r io u s  s u b s tra ta , 
w h ile  se ss ile  ro t ife r s  c a n  b e  fo u n d  b y  c a re fu l ex 
a m in a tio n  o f  p la n t  m a te r ia l  o r  o th e r  su b s tra te s . 
P s a m m o n  is co llec ted  w ith  co rin g  d ev ices , d re d g e s  
etc ., o r  s im p ly  b y  sc ra p in g  th e  u p p e rm o s t  c en tim e
tre s  o f  s a n d  w ith  a v ia l. T h e  s a n d  is  c o n se q u e n tly  
m ix e d  w i th  w a te r ,  a n d  a f te r  m o m e n ta ry  se ttl in g  
th e  w a te r  is d e c a n te d  th ro u g h  a  p la n k to n  ne t. 
H o w e v e r ,  so m e  p s a m m ic  sp e c ie s  c a n  c lin g  to  th e  
s a n d  g ra in s  a n d  th e ir  n u m b e r  is o f te n  u n d e r e s 
t im a te d . A t th e  sh o re , s a m p le s  ta k e n  b e lo w  th e  
m e a n  w a te r  lev e l, a n d  e sp e c ia lly  in  th e  in te r t id a l  
z o n e , w il l  y ie ld  ro tife rs . Q u a n t ita tiv e  s a m p lin g  is 
p o ss ib le , a lth o u g h  d iff ic u lt, a n d  w e  su g g e s t  fo l
lo w in g  th e  re c o m m e n d a tio n s  b y  W allac e  & Ricci 
(2002). H ig g in s  & T h ie l (1988) a n d  G ie re  (1993) 
can  b e  c o n su lte d  a lso , a s  m e th o d s  d e v e lo p e d  fo r 
o th e r  m ic ro sc o p ic  o r  sm a ll  o rg a n is m s  c a n  b e  a p 
p l ie d  to  ro tife rs  a s  w e ll.

A f te r  c o llec tio n , sa m p le s  c a n  b e  fix ed  d ire c tly  
in  th e  f ie ld  o r  q u ic k ly  tr a n s fe r r e d  u n a lte re d  to  
th e  la b o ra to ry  fo r  e x a m in a tio n . In  th e  firs t case, 
a n a e s th e s ia  w i th  a so lu t io n  o f m a rc a in e  0.5 % fo r 
a fe w  m in u te s  b e fo re  fix a tio n , m a y  h e lp  id en tif ic a 
t io n  o f illo rica te  ro tife rs . T h e  se c o n d  a lte rn a tiv e  
y ie ld s  liv in g  sp e c im en s , w h ic h  is o ften  m a n d a to ry

F o n tan e to  c t al.: Id en tif ica tio n  k ey  to  m a r in e  ro tife rs



fo r  th e  id e n tif ic a tio n  o f m a n y  illo r ic a te  sp e c ie s  
(W allace  & R icci 2002, W allace  e t  al. 2006).

O n c e  in  th e  lab , a n im a ls  c an  b e  s o r te d  u s in g  
m ic ro p ip e tte s  a n d  e m b ry o  o r  P e tr i  d is h e s  u n d e r  
a s te re o m ic ro sc o p e  a t 5-50 x m a g n if ic a tio n . To 
a v o id  e x c e ss iv e  h e a t in g  w h e n  s o r t in g  l iv in g  
a n im a ls , it  is r e c o m m e n d e d  to  u s e  o p tic a l fibers , 
in s te a d  o f d irec t lig h t f ro m  a  lig h t b u lb . F o r p ro p e r  
id e n tif ic a tio n , a n im a ls  n e e d  to  b e  tra n s fe r r e d  o n  a 
s lid e  in  a  sm a ll d ro p  o f  w a te r ,  a n d  g e n tly  co v e rin g  
it w i th  a co v erslid e . O b s e rv a tio n  a t m ag n if ica tio n s  
u p  to  400-1000 x is n e e d e d  to  o b se rv e  m in u te  
d e ta i ls ,  e sp e c ia lly  fo r  th e  tro p h i.

T ro p h i c a n  b e  o b s e rv e d  b y  m ic ro sc o p e  a t 
h ig h  m a g n if ic a tio n , s q u e e z in g  th e  a n im a ls  u n 
d e r  a c o v e rg la s s .  U n f o r tu n a te ly ,  d u r i n g  th e  
s q u e e z in g  p ro c e ss , th e  a n im a l i ts e lf  c a n  b e  lo s t 
fo r  s u b s e q u e n t  a n a ly s is . H o w e v e r ,  w i th  so m e  
e x p e rie n c e  it  w ill b e  e a sy  to  re c o g n iz e  F am ilie s  
w i th o u t  s q u e e z in g  th e  a n im a l to o  m u c h , b u t  fo r 
b e g in n e rs  it  w ill b e  h e lp fu l  to  d r a w  th e  a n im a l 
a n d  its  b o d y  fe a tu re s  b e fo re  s q u e e z in g  it. F o r a 
m o re  d e ta i le d  e x a m in a tio n , p r o p e r  p re p a r a t io n  
o f t r o p h i  is  n e ce ssa ry . T h is  can  b e  d o n e  b y  a d d 
in g  a  sm a ll  d r o p  o f N a O C l, w h ic h  w ill d is so lv e  
so ft t is su e s  a n d  e n h a n c e  re c o g n iz a b ili ty  o f  tro p h i  
f e a tu re s . F o r d e ta i ls  o n  SE M  p re p a r a t io n  fo llo w  
D e  S m e t (1998) a n d  S e g e rs  (2004), o r  c o n su lt  th e  
ro t ife r  t r o p h i  w e b  p a g e  (h t tp : / / u s e r s .u n i m i . i t /  
m e lo n e /t r o p h i) .

M arin e  ro tifers

M o s t k n o w n  ro tife r  sp e c ie s  liv e  in  f re s h w a te r  a n d  
lim n o te r re s tr ia l  h a b ita ts ,  w h ile  m a r in e  h a b ita ts , 
b o th  b ra c k ish  a n d  s e a w a te r ,  a re  c o n s id e re d  to  
p o s s e s s  a fe w  sp e c ie s  (see  fo r  in s ta n c e  d e  B e au 
c h a m p  1965, W u lfe r t  1969, S m ith  2001, S e g e rs  
2004, W allace  e t al. 2006). A lth o u g h  m a r in e  ro tife r  
sp e c ie s  r ic h n e s s  is p ro b a b ly  lo w e r  in d e e d ,  it  is 
u n q u e s t io n a b ly  u n d e re s t im a te d  d u e  to  e .g . th e  
fe w  ta x o n o m is ts  s tu d y in g  th e m  a n d  in su ff ic ie n t 
s a m p lin g  e ffo rts . R e m a n e  (1929), M y e rs  (1936), 
B e rz ip s  (1952) a n d  R u d e sc u  (1961) w e r e  th e  f irs t 
to  p re s e n t  a n d  d is c u s s  a n  e s t im a te  o f  th e  n u m b e r  
o f  m a r in e  a n d  b ra c k ish  w a te r  sp e c ie s , a n d  m o re  
re c e n tly  A h lr ic h s  (2003), R icci & F o n ta n e to  (2003) 
a n d  F o n ta n e to  e t  al. (2006a) r e v ie w e d  a v a ila b le  
d a ta  o n  m a r in e  ro tife rs .

T o  d a te  a b o u t  396 ro t ife r  sp e c ie s , b e lo n g in g  to  
66 g e n e ra , h a v e  b e e n  re p o r te d  w o r ld w id e  fro m  
sa lin e  w a te rs ,  e ith e r  m a r in e ,  b ra c k ish , o r  in la n d

sa lin e . S p ec ie s  fo u n d  in  s a lin e  w a te rs  m a y  be 
s tr ic tly  h a lin e ,  i.e. n e v e r  re p o r te d  fro m  fresh w a - 
te rs , e u ry h a l in e  o r  fo u n d  in  b o th  f re s h w a te r  an d  
sa l tw a te r ,  a s  w e ll a s  h a lo x e n o u s , i.e. in h a b ita n ts  
o f  f r e s h w a te r  o c c u rr in g  in  s a l tw a te r  acc id en tly . 
D e ta iled  re fe re n c e s  fo r  a ll  sp e c ie s  o f  each  g e n u s  
re p o r te d  f ro m  sa lin e  w a te r s  (m a r in e , b ra ck ish , 
in la n d  sa lin e ) , a re  to  b e  fo u n d  in  F o n ta n e to  e t al. 
(2006a). H e r e  w e  a d d  n e w  o r  o v e r lo o k e d  d a ta , 
to g e th e r  w i th  tax o n o m ic  re fe re n c e s  u se fu l for 
sp e c ie s  id e n tif ic a tio n .

D ic h o to m o u s  k e y s  to  th e  m a r in e  ro tifers

I n te rp re tin g  so m e  o f  th e  d ic h o to m ie s , e sp ec ia lly  
th e  h ig h e r  r a n k  o n e s , c a n  b e  p ro b le m a tic . H o w 
e v e r , w i th  so m e  e x p e rie n c e  it w ill  b e  p o ss ib le  to 
id e n tify  F a m ilie s  a n d  G e n e ra  w i th o u t  s ta r tin g  
f ro m  th e  b e g in n in g  o f th e  k ey , a n d ,  o f  c o u rse , all 
p ic tu re s  a n d  d ra w in g s  r e fe r re d  in  th e  k e y  m ay  
b e  o f h e lp  to  re c o g n iz e  so m e  p e c u lia r  g ro u p s  
im m e d ia te ly .

T ro p h i  ty p e  is o n e  o f th e  m o s t  u se fu l  tax o 
n o m ic  fe a tu re s  in  ro tife rs , b u t  o n ly  c a re fu l a n d  
d e ta ile d  o b se rv a tio n s  a llo w  p r o p e r  id en tif ic a tio n . 
F ig u re s  3-22 sh o w  SE M  p ic tu re s  o f  a ll ty p e s  of 
tro p h i.

S e iso n a ce a  a re  u s u a l ly  k n o w n  a s  e p ib io n ts  o n  
Nebalia o n ly ; th e re fo re , th e ir  id e n tif ic a t io n  is easy . 
Id e n tify in g  s in g le  o r  p a ire d  o v a r ie s  to  re c o g n iz e  
b d e llo id  o r  m o n o g o n o n t ro t ife r s  c a n  b e  d iff icu lt, 
b u t  o n ly  b d e llo id s  h a v e  p a ir e d  o n e s , a n d  th e ir  
b o d y  s h a p e  is q u ite  c h a ra c te ris tic  a n d  h o m o g e 
n e o u s  (F igs. 25-33); th e re fo re ,  e v e n  fo r  b e g in n e rs  
th e re  is n o  re a lly  n e e d  to  f in d  o v a rie s .

A n o th e r  p a in s ta k in g  b u t  o f te n  m is le a d in g  ta sk  
is th e  d is t in c t io n  b e tw e e n  lo r ic a te  a n d  illo rica te  
sp e c ie s , a s  so m e  s e m ilo r ic a te  ta x a  ex is t. L o rica te  
ro tife rs  w ill r e ta in  th e ir  s h a p e  w h e n  p re se rv e d , 
w h ile  illo rica te  o n e s  u s u a l ly  w ill n o t. W h e n  o b 
se rv in g  liv e  a n im a ls , a  g e n tle  p re s s u re  a p p lie d  
to  th e  c o v e rg la s s  m a y  h e lp : in  i llo r ic a te  ro tife rs  
th e  b o d y  b u lg e s  u n d e r  th e  p re s s u re  b u t  its  s h a p e  
w ill r e tu r n  w h e n  p re s s u re  is re le a s e d , w h e re a s  in  
lo rica te s  it  is no t o r  h a rd ly  d e fo rm e d . S egers (2004) 
a lso  r e c o m m e n d s  th e  e x a m in a tio n  fo r  p re se n c e  
o f  lo ric a  p ro jec tio n s , w h ic h  a re  a lw a y s  a b se n t in  
illo rica te  tax a  a n d  o f te n  p r e s e n t  in  lo rica te s . B y 
ro ta t in g  th e  a n im a l o n e  m a y  g e t a n  im p re s s io n  
o f  its  b o d y  s h a p e  in  c ro ss  se c tio n a l v iew . S o m e  
g e n e ra  th a t a re  o ften  d e sc rib e d  a s  ty p ic a lly  lo rica te  
(e .g . Brachionus, Lecane) p o s s e s s  sp e c ie s  th a t a r e
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Figs. 23,24. Scheme of the m orphology of Seison nebaliae: 
23, male; 24, female. Scale bar = 100 pm.

illo rica te , a n d  ju s t  th e  o p p o s ite  h o ld s  fo r  o th e rs  
(e .g . Cephalodella).

1 T ro p h i fu lc ra te  (Fig. 22). C o ro n a  ru d im e n ta ry . 
E p izo ic  o n  m a r in e  c ru s ta c e a n s  o f th e  g e n u s  
Nebalia. M a le s  a n d  fe m a le s  in  e q u a l n u m b e rs
(Figs. 23, 2 4 )....................................................................
 C la s s  P a ra ro ta to r ia ,  O r d e r  S e iso n acea

-  T ro p h i  n o t  fu lc ra te . C o ro n a  w e ll d e v e lo p e d . 
N o t e p iz o ic  o n  Nebalia. M o s tly  o r  o n ly  fem a le s  
(C lass E u ro ta to r ia ) .................................................... 2

2 P a ire d  o v a r ie s  (F igs. 26-28). T ro p h i  ra m a te  
(Figs. 20 , 2 1 )......................... S u b c la ss  B d e llo id ea

-  S in g le  o v a ry . T ro p h i n o t ra m a te  (F igs. 3-19) 
(S u b c lass  M o n o g o n o n ta ) ........................................3

3 T ro p h i m a lle o ra m a te  (Fig. 6). C o ro n a  e llip tica l 
to  ro u n d ,  h e a r t - s h a p e d ,  h o r s e s h o e - s h a p e d  o r 
fo u r- lo b e d , w i th o u t  lo n g  s e ta e  (F igs. 34-43).
F re e -s w im m in g  o r  se s s ile ........................................
............................................... O r d e r  F lo sc u la ria ce ae

-  T ro p h i  u n c in a te  (Fig. 10). C o ro n a  fu n n e l lik e  
w ith  ten ta c les , lo b e s  o r  k n o b s  b e a r in g  lo n g  
s e ta e  (se tae  a lw a y s  p re s e n t  in  th e  g e n u s  a n d  
sp e c ie s  c o n c e rn e d  (F ig . 44); th e re  m a y  b e  
c ilia  b e tw e e n  th e  te n ta c le s , lo b es  etc). U su a lly
se ss ile , a  fe w  p la n k to n ic  sp e c ie s ..........................
................................................O rd e r  C o llo th e ca ce a e

-  T ro p h i o th e rw ise : c a rd a te ,  fo rc ip a te , in cu d a te ,
m a lle a te , o r  v i rg a te  (F igs. 3-5 , 7 -9 ,1 1 -1 9 ).......
.................................................................O rd e r  P lo im a

C la ss  Pararotatoria, O rd er S e iso n a cea  
F a m ily  S e iso n id a e

G e n u s  Seison  (F igs. 22-24)

T o  d a te ,  th re e  sp e c ie s  o f th is  g e n u s  a re  k n o w n , 
tw o  o f th e m  (S. a nnu la tus  a n d  S. nebaliae) ep ib io tic  
o n  le p to s tra c a n  c ru s ta c e a n s  o f  th e  g e n u s  Nebalia 
( th e  h a b ita t  is s till  u n k n o w n  fo r S. africanus). 
S e iso n a ce a  is th e  o n ly  e x c lu s iv e ly  m a r in e  o rd e r  
a m o n g  ro tife rs . A  d e ta ile d  m o rp h o lo g ic a l re v is io n  
o f  S. a n n u la tu s  a n d  S. nebaliae is  p re s e n te d  in  R icci 
e t  al. (1993), a n d  m in u te  d e ta ils  o f th e ir  tro p h i m o r
p h o lo g y  a re  d e sc r ib e d  in  S e g e rs  & M e lo n e  (1998). 
A ll th a t  is k n o w n  a b o u t  S. africanus c an  b e  fo u n d  
in  th e  o r ig in a l d e sc rip tio n  b y  S o re n se n  e t al. (2005).

S o re n se n  e t al. (2005) a n d  S e g e rs  (2007) r e 
e s ta b l is h e d  th e  g e n u s  Paraseison  fo r  S. a n n u la tu s ; 
n e v e r th e le s s ,  fo r  th e  sc o p e  o f  th is  k ey , w e  w ill 
c o n s id e r  it  a  s y n o n y m  o f Seison.

T h e  b o d y  o f Seison  is d iv id e d  in to  fo u r  p a r ts  
(F igs. 23, 24): h e a d , n e ck , t ru n k ,  a n d  foo t. N eck  
a n d  fo o t a re  p s e u d o s e g m e n te d  a n d  te le sco p ica lly  
re tra c ta b le .  T h e  h e a d  is o v a te  a n d  la te ra lly  f la t
te n e d ,  a n d  d is tin c tly  o ffse t f ro m  th e  neck . T h e  
o v a te  t r u n k  is sm o o th , w i th o u t  a n n u la tio n s . B ody  
le n g th :  300-2500 p m . T ro p h i  fu lc ra te  (Fig. 22).

C la ss  E urotatoria, S u b c la ss  B d e llo id e a

B d e llo id ea  a re  c o m p o s e d  o f  fo u r  F am ilie s  in  th re e  
O rd e rs ;  c o llec tiv e  th e s e  c o m p ris e  20 g e n e ra  as 
fo llo w s: O rd e r  A d in e tid a  w ith  F a m ily  A d in e ti-  
d a e  (1 g e n u s ) , O r d e r  P h ilo d in id a  w i th  F am ilies  
H a b ro tro c h id a e  (3 g e n e ra )  a n d  P h ilo d in id a e  (13 
g e n e ra ) , a n d  O rd e r  P h i lo d in a v id a  w ith  F am ily  
P h i lo d in a v id a e  (3 g e n e ra ) . K o ste  & S h ie l (1986), 
T u r n e r  (1999) a n d  R icci &  M e lo n e  (2000) p u b 
l is h e d  k e y s  to  b d e llo id  g e n e ra , b o th  m a r in e  a n d  
f re s h w a te r  o nes. A n o th e r  k e y  to  g e n e ra  is th a t  of 
F o n ta n e to  & Ricci (2004), b u t  o n ly  fo r th o se  oc cu r
r in g  in  f re s h w a te r  ( th a t is  a ll e x ce p t Zelinkiella). 
B a rto s  (1951) a n d  e sp ec ia lly  D o n n e r  (1965) a re  still
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th e  m o s t  re c e n t a n d  re lia b le  ta x o n o m ic  k e y s  fo r  
id e n tif ic a t io n  to  th e  sp e c ie s  leve l. V e ry  fe w  n e w  
sp e c ie s  h a v e  b e e n  d e sc rib e d  s in c e  th e  p u b lic a tio n  
o f th e se  tw o  m o n o g ra p h ie s , a n d  n o n e  fro m  m a r in e  
h a b ita ts .  T h e  fo llo w in g  k e y  re fe rs  to  a ll 8 g e n e ra  
th a t  h a v e  b e e n  re p o r te d  fro m  sa l tw a te r .

O n e  d iff ic u lt ta sk  is to  ch eck  fo r th e  n u m b e r  o f 
toes. W h ile  s p u r s  a re  a lw a y s  e x te n d e d ,  a n d  c a n 
n o t  b e  re tra c te d ,  id e n tify in g  to e s  m a y  b e  tr ic k y , 
a s  th e y  a re  u s u a l ly  re tra c te d  in  th e  foo t. T h e  o n ly  
m o m e n t  th e y  c an  b e  se e n , e v e n  if  fo r  v e ry  s h o r t  
p e r io d s ,  is w h e n  th e  a n im a l e x te n d s  th e  fo o t 
w h i le  c re e p in g  o n  th e  su rfa c e  o f  th e  g la s s  s lid e . 
M o re o v e r , to e s  a n d  s p u r s  a re  n o t  h o m o lo g o u s  
s t r u c tu r e s  in  b d e llo id s  a n d  m o n o g o n o n ts .

1 T ro p h i  c lo se  to  m o u th  o p e n in g , e x tr u d e d  
w h e n  a n im a l is fe e d in g ; p ro x im a l m in o r  te e th  
o f u n c u s  p la te  r e d u c e d  o r  a b s e n t  (F ig. 21) 
(F am ily  P h ilo d in a  v id ae ) . C o ro n a  r e d u c e d  to  
sm a ll  c ilia ted  fie ld , tro c h i a b se n t. F o o t w i th  4
to e s  a n d  2 s h o r t  s p u r s  (Fig. 2 5 ).............................
.....................................................................Philodinavus

-  T ro p h i  d e e p  in  th e  o e s o p h a g u s ,  n e v e r  ex
t ru d e d ;  p ro x im a l a n d  d is ta l  m in o r  te e th  of 
u n c u s  p la te  a lw a y s  p re s e n t  (Fig. 20). C o ro n a  
o th e rw is e ,  tro ch i a b se n t  o r  p re se n t .  F o o t w i th  
tw o  s p u r s  o f  v a r ia b le  len g th . T o es p re s e n t  (2, 3 
o r  4) o r  a b s e n t ..............................................................2

2  C o ro n a  m o d if ie d  to  a v e n tra l  c il ia te d  f ie ld , n o
tro c h i (F am ily  A d in e tid a e ) . F o o t lo n g  a n d  
e x te n s ib le , w ith  3 to e s  a n d  2 s p u r s  (F ig. 26). 
M o v e  b y  sc ra p in g  a n d  b ro w s in g  th e  s u b s tr a 
tu m .......................................................................A dineta

-  C o ro n a  w i th  tro c h i, m o s tly  e le v a te d  o n  p e d i 
cels. F o o t w i th  tw o  s p u r s  o f  v a r ia b le  le n g th . 
T o es  p re s e n t  (2, 3 o r  4) o r  a b se n t (Figs. 27-33). 
............................................................................................ 3

3 S to m a c h  w i th o u t  re c o g n iz a b le  lu m e n , w i th
ro u n d  p e lle ts  in  its  w a ll  (F am ily  H a b ro tro c h i-  
d a e ). U p p e r  l ip  d e v e lo p e d  n o rm a lly ,  tro ch i 
v is ib le , c ilia  w h ir ls  o f  tro c h i o f te n  v e ry  c lo se  
to  e ac h  o th e r  (F ig. 27)........................Habrotrocha

-  S to m a c h  w i th  th ic k  w a ll  a n d  v is ib le  lu m e n ,
n o t  f illed  w ith  ro u n d  p e lle ts  (F a m ily  P h ilo d i
n id a e )  (Figs. 29-33).................................................... 4

4  F o o t w i th o u t  to e s  (F igs. 28-31).............................5
-  F o o t w i th  to e s  (Figs. 3 2 ,3 3 ) ...................................7

5 F o o t lo n g e r  th a n  o n e  h a lf  o f t r u n k  le n g th
(Fig. 28). E p izo ic  in  g ili c h a m b e r  o f  c ra b s .......
......................................................................... A n o m o lu s

-  F o o t s h o r te r  th a n  o n e  h a lf  o f t r u n k  len g th  
(Fig. 29). F re e -liv in g  o r  e p iz o ic ...........................6

6 V iv ip a ro u s , w ith  d e v e lo p in g  a n im a ls  v isib le  
w ith in  th e  t ru n k  (Fig. 29). T ro p h i  w i th  2 m a 
jo r  te e th  (Fig. 20). E p iz o ic  o n  h o lo tu r ia n s  an d  
a n n e l id s ........................................................Zelinkiella

-  O v ip a ro u s .  T ro p h i w i th  3 o r  m o re  m a jo r  tee th  
(F ig. 30). F re e -liv in g ................................... M niobia

7 F o o t w i th  3 to es . V iv ip a ro u s . O fte n  e y e -sp o ts  
v is ib le  o n  ro s t ru m  (Fig. 32); ro s t ru m  e x te n d e d  
a lso  w h e n  s w im m in g ...................................Rotaria

-  F o o t w i th  4 to es . O v ip a ro u s .  E y e -sp o ts  on  
b ra in , w h e n  v is ib le  (Fig. 33) Philodina

G en u s  A d in e ta  (Fig. 26)
T h re e  h a lo x e n o u s  sp e c ie s  o u t  o f  th e  14 k n o w n  
m e m b e rs  o f  th e  g e n u s  h a v e  b e e n  re p o r te d  so  fa r 
f ro m  in la n d  s a ltw a te rs , w h e re a s  n e v e r  f ro m  tru e  
m a r in e  e n v iro n m e n ts . T h is  g e n u s  is q u i te  e a s y  to  
id en tify : th e y  a re  d o rs o -v e n tra l ly  c o m p re s s e d , 
w i th  a w e ll  d e v e lo p e d  foo t; th e y  m o v e  b y  g lid in g  
o n  th e  su rfa c e , re p e a te d ly  p r o t r u d in g  a n d  re tra c t
in g  th e  foo t, w h ile  th e  cilia o f  th e  h e a d  c o n v e y  fo o d  
p a r tic le s  to  a ra k e  c lo se  to  th e  m o u th  o p e n in g . 
B o d y  le n g th : 200-700 p m . T ro p h i  a re  v e ry  sm a ll  
a n d  e ac h  u n c u s  h a s  2 m a jo r  tee th .

G en u s  A n o m o p u s  (Fig. 28)
T w o  sp e c ie s  a re  k n o w n  o f th is  g e n u s , b o th  ep iz o ic  
in  th e  g ili c h a m b e rs  o f  f re s h w a te r  c rab s . A n o m o 
p us chasmagnati, e p ib io n t  o f th e  f re s h w a te r  c rab  
C hasm agnathus granulata, h a s  b e e n  re p o r te d  a lso  
f ro m  c ra b s  co llec ted  in  th e  b ra c k ish  w a te rs  o f  M a r  
d e  la  P la ta  in  U ru g u a y  (M a ñ é -G a rz ó n  & M o n te ro  
1973). T h e  g e n u s  sh o w s  a  c h a ra c te ris tic  v e ry  lo n g  
foo t, e n d in g  w ith  sh o r t  s p u rs  a n d  a n  a d h e s iv e  d isc . 
T h e  tro c h i o f  th e  c o ro n a  a re  w id e . B o d y  le n g th : 
600-1000 p m . E ach  u n c u s  in  A. chasm agnathi h a s  
2 m a jo r  tee th .

G en u s  H a b ro tro ch a  (Fig. 27)
O n ly  o n e  sp ec ie s , H. constricta, h a s  b e e n  re p o r te d  
f ro m  in la n d  s a l tw a te r ,  o u t  o f  m o re  th a n  100 
sp e c ie s  k n o w n  fro m  f re s h w a te r .  P e lle ts  in s id e  
th e  s to m a c h  m a y  b e  re c o g n iz e d  o n ly  o n  c a re fu l 
in sp e c tio n . A n im a ls  o f  th is  g e n u s  h a v e  a s h o r t  
fo o t a n d  q u ite  lo n g  o e s o p h a g u s .  C o m m o n ly  th e y  
c ree p  a n d  th e  troch i, se ld o m ly  e x te n d e d , a re  r a th e r  
n a r ro w . B ody  len g th : 150-400 p m . O n  eac h  u n c u s  
th e re  a re  f ro m  2 to  10 m a jo r  te e th  o f d i f f e re n t  
w id th .  T h e  o n ly  sp e c ie s  re p o r te d  f ro m  s a l tw a te r  
h a s  6-8 m a jo r  te e th  o n  e ac h  u n c u s .
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Figs. 25-33. Bdelloid rotifers: 25, Philodirtavus paradoxus; 26, Adineta gracilis; 27, Habrotrocha constricta; 28, Anomo
lu s  chasmagnathi; 29, Zelinkiella synaptae; 30, Mniobia symbiotica, head; 31, M. symbiotica, foot; 32, Rotaria laticeps; 
33, Philodina roseola. Scale bars = 50 pm . a, adhesive disk; b , brain; d, developing em bryo; 1, lip; p, pedicel; 
r, rostrum ; s, spur; t, trochus; to, toe; tr, trophi.

G en u s  M n io b ia  (F igs. 30, 31)
T h e  g e n u s  is q u i te  d iv e rs e , w i th  m o re  th a n  45 sp e 
cies k n o w n  to  d a te . O n ly  o n e , p o s s ib ly  e u ry h a lin e  
sp ec ies , M . symbiotica, is r e p o r te d  f ro m  lich en s  a n d

c y a n o b a c te r ia  g ro w in g  o n  ro c k s  a t  th e  se a sh o re  
(K ro n b e rg  1988, E g b o rg e  1994). T h is  sp e c ie s  is 
v e ry  p o ly m o rp h ic , a n d  it is l ik e ly  th a t  th e  h a lo - 
p h i lo u s  p o p u la t io n s  b e lo n g  to  a  n e w  sp ec ie s . T h e
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g e n u s  is c h a ra c te r iz e d  b y  th e  ab se n ce  o f  to e s , a n d  
th e  a d h e s iv e  d isc  is h a r d ly  v is ib le  a n d  a lw a y s  h id 
d e n  in  th e  foo t. B o d y  le n g th : 300-800 p m . T ro p h i 
w i th  s e ld o m  2, m o s tly  3, u p  to  10 m a jo r  te e th  on  
e a c h  u n c u s ;  M . sym biotica  h a s  2-4 o nes.

G e n u s  P h ilo d in a  (Fig. 33)
S e v e n  (6 h a lo x e n o u s  a n d  1 e u ry h a lin e )  sp e c ie s  
r e p o r te d  f ro m  in la n d  a n d  m a r in e  h a b ita ts ,  o u t  of 
a b o u t  50 sp ec ie s . T h e  b r ig h t  ey es  p r e s e n t  o n  th e  
b r a in  a re  e a s y  to  s p o t ,  a lth o u g h  n o t a ll sp e c ie s  
h a v e  v is ib le  eyes. T h e  b o d y  is ta p e re d , fo o t lo n g - 
ish , w i th  th e  4 to e s  e a s ily  v is ib le . T ro c h i a re  w id e  
a n d  w e ll  s e p a ra te d .  B o d y  len g th : 100-800 p m . 
E a c h  u n c u s  h a s  u s u a l ly  2 m a jo r  te e th , b u t  u p  to  
5  m a jo r  te e th  m a y  o ccur.

G e n u s  P h ilo d in a v u s  (F igs. 21, 25)
T w o  sp e c ie s  a re  k n o w n  in  th e  g e n u s ,  a n d  o n e , 
P. paradoxus, h a s  b e e n  r e p o r te d  o n ly  o n c e  f ro m  
in la n d  sa l tw a te r .  It la c k s  th e  c o ro n a  (Fig. 25) a n d  
h a s  o n ly  a fe w  cilia  a ro u n d  th e  m o u th .  T h e  tro p h i  
lie  c lo se  to  th e  m o u th .  R o s tru m  a n d  a n te n n a  a re  
e v id e n t .  T h e  fo o t is s h o r t ,  w i th  v e ry  sm a ll  p a ra lle l  
s p u r s  a n d  4 s tro n g  to es  eas ilv  v isib le . B o d y  len g th : 
200-300 p m . T h e  tro p h i a re  ra th e r  p e cu lia r , lack in g  
p ro x im a l  m in o r  te e th  (Fig. 21).

G e n u s  R o ta r ia  (Fig. 32)
O u t  o f 26 sp e c ie s  in  th e  g e n u s , 6 h a v e  b e e n  re c o rd 
e d  f ro m  in la n d  s a lin e  a n d  m a r in e  h a b ita ts .  F iv e  
o f th e m  m a y  b e  h a lo x e n o u s , b u t  o n e , R. laticeps, 
is s tr ic t ly  h a lin e  a n d  c o m m o n ly  fo u n d  a t le a s t  in  
th e  M e d i te r ra n e a n , a m o n g  a lg ae , d e tr i tu s ,  a n d  in  
r o c k  p o o ls  (p e rs o n a l  o b se rv a tio n ) . A ll a re  v iv ip a 
ro u s .  T h e y  u s u a l ly  sw im  sh o w in g  a  w id e  co ro n a . 
T h e  ro s t ru m , o ften  w ith  d a r k  e y es , is  c o m m o n ly  
v is ib le  b e tw e e n  th e  tro ch i. T h e  fo o t is lo n g  a n d  
s le n d e r ,  w i th  lo n g  s p u r s  a n d  3 to e s  th a t  a re  lo n g  
a n d  e a s ily  v isib le . B o d y  len g th : 400-1300 p m  lo n g . 
E a c h  u n c u s  h a s  2 m a jo r  tee th .

G e n u s  Z e l in k ie l la  (F igs. 20, 29)
T h is  m o n o sp e c if ic  g e n u s  is s tr ic tly  h a lin e ,  w i th  
Z. synaptae  l iv in g  e p iz o ic  o n  h o lo th u r ia n s  a n d  
a n n e lid s .  T h e  fo o t is  v e ry  sh o rt , w i th  sm a ll  s p u r s  
a n d  a d h e s iv e  d isc  (F ig. 29). B ody  le n g th : 200 p m . 
E a c h  u n c u s  h a s  2 m a jo r  te e th  (Fig. 20).

C la ss  E urotatoria , S u b c la ss  M o n o g o n o n ta

S u p erord er  P seu d otroch a , O rder F loscu lar iaceae

T h e  m o s t  u se fu l w o r k  to  id e n tify  sp e c ie s  is s till  
K o s te  (1978); fo r  m o re  d e ta i ls  c o n su lt  E d m o n d s o n

(1959), R u ttn e r -K o lis k o  (1974), P e n n a k  (1978, 
1989), S te m b e rg e r  (1979), S h ie l  (1995), S m ith
(2001), W allace  & S n e ll (2001), S eg ers  (2004), W al
lace  e t al. (2006). N o  re ce n t tax o n o m ic  re v is io n  is 
c u r re n t ly  a v a ila b le  fo r  F lo sc u la ria ce ae , e x ce p t for 
so m e  g e n e ra  (d e ta ils  in  g e n u s  d e sc rip tio n s) .

1 B ody  lo ric a te  (Figs. 3 4 ,35 ) (F am ily  T e s tu d in e l
l id a e ) ................................................................................2

-  B ody  illo rica te , a lth o u g h  p o s s ib ly  h id d e n  in
tu b e s ................................................................................ 3

2 L o rica  e g g -sh a p e d . F o o t a b se n t  (Fig. 3 5 ).........
........................................................................Pom pholyx

-  L o ric a  m o r e  o r  le s s  d o r s o - v e n t ra l ly  c o m 
p re s s e d .  F o o t w r in k le d ,  v e n tr a l ,  re tra c t i le  
(F ig. 34).....................................................Testudinella

3 Six a rm -lik e  a p p e n d a g e s  w i th  s e ta e  a r ra n g e d  
fa n w ise  (F am ily  H e x a r th r id a e )  (Figs. 36, 37). 
.........................................................................H exarthra

-  A rm -lik e  a p p e n d a g e s  a b s e n t ............................... 4

4  F o o t a b se n t. A p ic a l fie ld  d o m e -s h a p e d . B ody
w ith  2 lo n g  la te ra l  m o v a b le  s e ta e  a n d  1 c a u d a l  
s e ta . T ro p h i  m o d if ie d  m a l le o r a m a te  w ith  
p s e u d o a lu l a e  (F a m ily  T r o c h o s p h a e r id a e )  
(F igs. 38, 3 9 )...................................................... Filinia

-  F o o t p re se n t .  A p ic a l f ie ld  n o t  d o m e -s h a p e d . 
M o v a b le  s e ta e  a b se n t. T ro p h i n o t  a s  a b o v e ... 
........................................................................................... 5

5 C o ro n a  h o rse sh o e  to  U -s h a p e d . T e e th  o f le ft 
u n c u s  lo n g e r  th a n  th o se  o f  r ig h t  o n e  (F am ily  
C o n o c h ilid a e ) . T ra n s p a re n t  g e la t in o u s  case . 
A d u l t  fe m a le s  f re e -sw im m in g , so lita ry , o r  in
sm a ll to  la rg e  sp h e r ic a l  c o lo n ie s  (Fig. 4 1 ).......
........................................................................Conochilus

-  C o ro n a  n o t  h o rse sh o e  to  U -s h a p e d . T e e th  o f
le f t a n d  r ig h t  u n c u s  e q u a lly  lo n g  (F am ily  
F lo sc u la r iid a e ) ............................................................ 6

6 C o ro n a  w i th  4  lo b es . Sessile . S o lita ry  o r  in
tree -lik e  c o lo n ie s  (Fig. 4 0 )................. Floscularia

-  C o ro n a  ro u n d  to  e llip tic a l o r  h e a r t - s h a p e d .
S essile  o r  fre e -sw im m in g . In  tu b e s  o f  m u c u s ,  
o f te n  s u p p le m e n te d  w ith  d e tr i tu s ,  o r  w i th  
m u c u s  o n ly  c o v e r in g  e x tre m ity  o f fo o t. S o li
ta ry  o r  in  c o lo n ie s ..................................................... 7

7 C o ro n a  r o u n d  to  e ll ip tic a l.  S ess ile . T u b e s
m u c o u s , o f te n  w ith  d e tr i tu s .  S o lita ry  o r  in  
co lo n ie s  (F ig . 42)...........................................P tyg u ra

-  C o ro n a  h e a r t - s h a p e d . S essile  o r  f re e -s w im 
m in g . M u c u s  o n ly  co v e rin g  e x tre m ity  o f fo o t. 
C o lo n ie s  s p h e r ic a l  (Fig. 4 3 ) Sinantherina
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Figs. 34-43. Flosculariacean rotifers: 34, Testudinella clypeata; 35, Pompholyx sulcata; 36, Hexarthra fennica, ven
tral; 37, H. fennica, lateral; 38, Filinia longiseta, lateral; 39, F. longiseta, ventral; 40, Floscularia melicerta; 41, Cono
chilus hippocrepis; 42, Ptygura crystallina; 43, Sinantherina socialis. Scale bars = 50 |im.

G e n u s  C o n o ch ilu s  (Fig. 41)
T w o  fre s h w a te r  sp e c ie s , C. hippocrepis a n d  C. un i
cornis, a re  k n o w n  f ro m  m a r in e  p la n k to n  o u t o f  7. 
F o r a re ce n t tax o n o m ic  re v is io n , see  S e g e rs  & 
W allac e  (2001).

G e n u s  F ilin ia  (F igs. 38, 39)
Six sp e c ie s  h a v e  b e e n  fo u n d  in  s a l tw a te r  h a b ita ts  
(4 o f th e m  in  th e  sea ) o u t  o f 15. A ll o f th e m  a re

p la n k to n ic  a n d  h a lo x e n o u s  (Filinia brachiata, F . cor
nu ta , F. passa) o r  e u ry h a lin e  (F. lim netica, F. longi
seta, F. term inalis). T h e  m o s t  re c e n t tax o n o m ic  
re v is io n  of th e  g e n u s  w i th  d ic h o to m o u s  k e y s  c an  
b e  fo u n d  in  S a n o a m u a n g  (2002); S a n o a m u a n g  
(1993) g iv e s  n ice  SE M  p ic tu re s  o f th e  tro p h i. See 
S e g e rs  (2002b) fo r  th e  in c lu s io n  o f th is  g e n u s  in  
F a m ily  T ro c h o s p h a e r id a e .
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G e n u s  F lo sc u la r ia  (F ig. 40)
O n i)  o n e  sp e c ie s  o u t  o f 10, F. melicerta, h a s  b e e n  
fo u n d  in  m a r in e  p la n k to n .

G e n u s  H e x a r th ra  (F igs. 36, 37)
T e n  ta x a  b e lo n g in g  to  7  sp e c ie s  (H. fennica , H . in 
term edia, H . jenkinae, H . Ubica, H . mira, H . oxyuris , 
a n d  H . polyodonta), o u t  o f  13 to ta l sp e c ie s , a re  
h a lin e ,  a n d  a ll o f th e m  a re  p lan k to n ic .

G e n u s  P o m p h o ly x  (F ig. 35)
T w o  sp e c ie s  o u t  o f 3 , P. complanata a n d  P. sidcata, 
h a v e  b e e n  re c o rd e d  in  sa l tw a te r ,  th e  fo rm e r  in  th e  
b e n th o s  a s  h a lo x e n o u s , th e  la t te r  in  th e  p la n k to n  
a s  e u ry h a lin e .

G e n u s  P ty g u r a  (Fig. 42)
T h re e  ta x a  o u t  o f  29 h a v e  b e e n  fo u n d  in  th e  sea: 
tw o , P. crystallina  a n d  P. melicerta, c an  b e  c o n 
s id e r e d  e u ry h a lin e ,  w h ile  P. melicerta agassizi is 
s tr ic t ly  h a lin e .

G e n u s  S in a n th e r in a  (Fig. 43)
O n e  f r e s h w a te r  sp e c ie s , S. socialis, o u t  o f  th e  6 
d e s c r ib e d  ta x a  h a s  b e e n  re p o r te d  fro m  m a r in e  
p la n k to n .

G e n u s  T e s tu d in e lla  (F igs. 6 , 34)
E ig h t sp e c ie s  o u t  o f  46 h a v e  b e e n  c ite d  in  h a lin e  
w a te rs .  O n ly  Testudinella  clypeata, T. dentata  a n d  
T. obscura  a re  s tr ic tly  h a lin e , liv in g  in  m a r in e  a n d /  
o r  b ra c k ish  w a te rs ;  th e  o th e rs  a re  h a lo x e n o u s  
(T. elliptica, T. truncata) o r  e u ry h a lin e  (T. incisa, 
T. pa tina , T. reflexa). Testudinella  dentata  d e sc r ib e d  
fro m  b ra c k is h  w a te rs  in  W isco n s in  a n d  N e w  Je r 
sey , U S A  (M y ers, 1934), is n o t  m e n tio n e d  in  th e  list 
b y  F o n ta n e to  e t al. (2006a). F o r d e ta i ls  o n  tro p h i  
m o rp h o lo g y , c o n su lt  D e  S m e t (2005b).

C la ss E urotatoria , S u b c la ss  M o n o g o n o n ta  

O rd er C o llo th e ca c ea e

N o  re c e n t  re v is io n  is a v a ila b le  fo r C o llo th e ca ce a e , 
a n d  th e  o n ly  c o m p re h e n s iv e  k e y  is s till  th a t  o f  
K o s te  (1978); m o re  in fo rm a tio n  is to  b e  f o u n d  in  
E d m o n d s o n  (1959), P e n n a k  (1978, 1989), S h ie l 
(1995), S m ith  (2001), W allace  & Snell (2001), S eg ers  
(2004), a n d  W allac e  e t  al. (2006).

F a m ily  C o llo th e c id a e  is  c h a ra c te r iz e d  b y  a 
c o ro n a  w i th  lo b es , te n ta c le s  o r  k n o b s  b e a r in g  
lo n g  se ta e . O n ly  th e  g e n u s  Collotheca, o u t  o f  th e  
2 g e n e ra  in  th e  F a m ily , h a s  b e e n  re p o r te d  fro m  
sa lin e  w a te rs .

Fig. 44. Collothecacean rotifer: Collotheca mutabilis. 
Scale bar = 50 pm.

C o llo th e c a  (Fig. 44)
S e v e n  tax a  o u t  o f 46 a re  k n o w n  to  o c c u r  in  s a l tw a 
te r  h a b ita ts , m o s tly  in  tru ly  m a r in e  e n v iro n m e n ts . 
Collotheca campanulata, C. cornuta, C. coronetta, an d  
C. ornata  a re  fo u n d  in  th e  b e n th ic  h a b ita t ,  w h ile
C. m utabilis, C. ornata natans, a n d  C. pelagica a re  
p la n k to n -d w e lle r s .

C la ss  E urotatoria , S u b c la ss  M o n o g o n o n ta  

O rd er P lo im a

T h e  w o rk s  o f E d m o n d s o n  (1959), R u ttn e r-K o lisk o  
(1974), K o s te  (1978), S te m b e rg e r  (1979), K o s te  & 
S h ie l (1986, 1987, 1989a,b , 1990a,b ,  1991, 1992, 
1993), P e n n a k  (1989), S h ie l  (1995), K u tik o v a
(2002), W allace  & Snell (2001), S e g e rs  (2004) a n d  
W allac e  e t al. (2006) m a y  p ro v e  u s e fu l  fo r  P lo im a  
in  g e n e ra l.

1 T ro p h i  c a rd a te  (F ig. 12). I l lo ric a te  (Figs. 86, 
87 ).................................................................... L in d iid a e

-  T ro p h i n o t c a rd a te .  L o rica te  o r  i llo r ic a te  2

2 T ro p h i fo rc ip a te  (F igs. 13-19). I l lo r ic a te  3
-  T ro p h i  n o t fo rc ip a te . L o ric a te  o r  illo r ica te ...4

3 T ro p h i  w i th  h o o k -sh a p e d  a lu la e , n o t p ro tru s i-
b le  (Fig. 19). S to m a c h  a n d  in te s t in e  m o s tly  
g re e n ish , filled  w i th  z o o c h lo re lla e  (Fig. 7 9 ).. 
..............................................................................I tu r id a e
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-  T ro p h i  w i th o u t  a lu la e  o r  w i th  d if f e re n tly
s h a p e d  a lu la e , p ro tru s ib le  (Figs. 13-18). S to m 
a c h  a n d  in te s tin e  ra re ly  w i th  z o o c h lo re lla e  
(F igs. 56-69)................................D ic ra n o p h o r id a e

4 T ro p h i in c u d a te  (F ig. 11). I llo rica te . (F igs. 45,
4 6 ).......................................................A s p la n c h n id a e

-  T ro p h i o th e rw ise . L o ric a te  o r  i llo r ic a te  5

5 T ro p h i v irg a te  (F igs. 7-9)........................................6
-  T ro p h i m a lle a te  (Figs. 3 -5 ).................................. 10

6 F o o t a n d  to es v e ry  lo n g , co m b in e d  lo n g e r  th a n
b o d y  (Fig. 101)......................................S c a r id iid a e

-  F o o t sh o r te r , to e s  v a r ia b le , c o m b in e d  sh o r te r
th a n  o r  a s  lo n g  a s  b o d y ..........................................7

7 B o d y  m o re  o r  le s s  s t ro n g ly  a s y m m e tr ic a l.
T ro p h i v e ry  a s y m m e tr ic a l,  a s y m m e try  c o n 
c e rn s  a ll t ro p h i  e le m e n ts  (Fig. 7). F o o t te rm i
n a lly , a s h o r t  s in g le  p s e u d o s e g m e n t  b e a r in g  
s e v e ra l b r is tle s  (su b s ty li)  a n d  e lo n g a te  sp in e 
lik e  toe(s) o f  u n e q u a l  le n g th . T r u n k  u s u a l ly  
c y lin d ric a l w i th  d o rsa l  c re s t (u su a lly  a s y m 
m e trica l) ; v e n tra l  f is su re  a b s e n t  (Fig. 109).....
..............................................................T r ic h o c e rc id a e

-  B o d y  sy m m etr ica l. T ro p h i u s u a l ly  sy m m e tr i 
cal, so m e tim e s  w e a k ly  a s y m m e tr ic a l  (a sy m 
m e try  m o s t p ro n o u n c e d  in  r a m i a n d  u n c i: Fig. 
8, 9). T o es a b se n t, o r p r e s e n t  a n d  o f e q u a l 
le n g th , n e v e r  su b s ty li;  o c c a s io n a lly  a s in g le  
toe . B o d y  sacc ifo rm , fu s ifo rm , c o n ic a l, etc ., 
n e v e r  w i th  d o rsa l  c res t, o r  if  in d ic a t io n  of 
d o rsa l  c re s t lo rica  w i th  v e n tra l  f i s s u r e  8

8 S to m ach  co lo u re d  y e llo w ish  o r  b ro w n ish , w ith
b lin d  sacs. B o d y  sa c c a te  to  o v a te , w e a k ly  
lo r ic a te  (Figs. 80, 81)..................G a s tro p o d id a e

-  S to m a c h  w ith o u t  b l in d  sacs. T r u n k  fu s ifo rm ,
c o n ica l, v a s ifo rm  o r  c y lin d r ic a l  a n d  illo rica te , 
o r  o v a te  to  b e a n -s h a p e d  a n d  d is t in c t ly  lo r i
c a te ....................................................................................9

9 C o ro n a  w ith  s tiff  s e ta e  a n d  s e n s o ry  p a lp s . 
S tro n g ly  d e v e lo p e d  V -s h a p e d  h y p o p h a ry n x  
m u sc le s . Illo rica te  o r  lo r ic a te  (F igs. 105-108). 
................................................................ S y n c h a e tid a e

-  N o t  a s  a b o v e  (F igs. 93-100).....................................
.............................................................N o to m m a tid a e

10 N u m b e r  o f u n c i te e th  r e d u c e d ,  u s u a l ly  c o m 
p o s e d  o f 3 s to u t  s u b e q u a l  fu s e d  te e th . F o o t 
sh o r t ,  a s in g le  p s e u d o s e g m e n t ,  in s e r te d  v e n -  
tra lly  o n  v e n tra l  p la te . T o es  2 o r  fu s e d  (p a r t ly  
o r  c o m p le te ly )  to  1. U s u a l ly  lo r ic a te  w ith  
d o rsa l  a n d  v e n tra l  p la te  s e p a ra te d  b y  la te ra l

fu r ro w s  (su lc i); d o rs a l  a n d  v e n tra l  p la te  n o t  
d is t in g u ish a b le  in  i llo r ic a te  sp e c ie s  (Fig. 88). 
........................................................................ L ec an id a e

-  U n c i w i th  m a n y  te e th , g r a d u a l ly  d e c re a s in g
in  le n g th ; w h e n  n u m b e r  o f te e th  re d u c e d , fo o t 
a b se n t o r  c o m p o s e d  o f 2 -5  p s e u d o s e g m e n ts  
in  lin e  w ith  t ru n k . L o ric a te  o r  illo rica te . D o r
sal, v e n tr a l  a n d / o r  la te ra l su lc i  p re s e n t  o r  
a b s e n t ............................................................................ 11

11 H e a d  sh ie ld  p re se n t ,  re tra c ti le  o r  n o n -re tra c -
tile  (Figs. 82-85)................................. L e p a d e llid a e

-  H e a d  sh ie ld  a b s e n t .................................................. 12

12 L o rica te , lo ric a  o f  o n e  p iec e  w i th  lo n g itu d in a l
d o rsa l  su lc u s  o r  d o rsa l  k e e l (n o t p a r t  o f  p o 
ly g o n a l face ts). F o o t p re se n t .  (F igs. 89-92).....
..................................................................... M y tilin id a e

-  L o ric a te  o r  illo rica te , w i th o u t  d o rsa l  su lc u s  o r
k e e l (if p re s e n t  p a r t  o f p o ly g o n a l  face ts). F o o t 
a b se n t o r  p r e s e n t ..................................................... 13

13 Illo ric a te  o r  v e ry  w e a k ly  lo r ic a te ..................... 14
-  D is tin c tly  lo r ic a te ..................................................... 15

14 M o u th  se t a t  e n d  o f s h a l lo w  o r  d e e p , la rg e  
fu n n e l- s h a p e d  b u c ca l fie ld . C o ro n a  u su a lly  
w ith  c o n sp ic u o u s  se r ie s  o f  tu f ts  o f lo n g  c irri. 
F o o t d is t in c t  w i th  o n e  o r  2 to e s , o r  ru d im e n 
ta ry  a n d  to e s  lack in g . T ru n k  o cca sio n a lly  w ith  
s e v e ra l  p r o t r u d in g  tra n s v e rs a l  fo ld s ; w i th o u t
la te ra l  su lc i (Figs. 70-72) E p ip h a n id a e
[illo rica te  B ra c h io n id a e  m a y  k e y  o u t  here]

-  M o u th  su p e rf ic ia l ,  n o  la rg e  fu n n e l- s h a p e d  
b u c c a l f ie ld . C o ro n a  u s u a l ly  w i th o u t  tu f ts  of 
lo n g  c irr i [ex cep t in  Bryceella], F o o t d is tin c t 
w i th  o n e  o r  2 to es . T ru n k  w i th o u t  p r o tru d in g  
t r a n s v e r s a l  fo ld s ;  u s u a l ly  w i th o u t  la te ra l  
su lc i [ sh a llo w  o n e s  in  Bryceella]. (Fig. 102).... 
..........................................................................P ro a lid a e

15 C o n sp ic u o u s  la te ra l  su lc i p re se n t .  F o o t w i th  
2  s to u t  to es . (F igs. 73-78) E u c h la n id a e

-  L a te ra l su lc i a b se n t, sh a llo w  o r  in co n sp ic u o u s . 
F o o t a b se n t o r  p re sen t; to es  a b se n t o r  p resen t. 
 16

16 L o rica  c o v e r in g  c le a rly  d e f in e d  h e a d , t r u n k  
a n d  fo o t. (F igs. 1 0 3 ,1 0 4 ) T r ic h o triid a e

-  L o rica  o n ly  c o v e r in g  t r u n k  a n d  o cca sio n a lly
foo t. F o o t a b se n t o r  p re se n t .  (F igs. 47-55).......
.................................................................. B ra c h io n id a e

F a m ily  A s p la n c h n id a e

T h e  m o s t  re c e n t tax o n o m ic  tre a tm e n t, w ith  u se fu l
k e y s  to  a ll sp e c ie s  is Jo sé  d e  P a g g i (2002).

F o n ta n e to  e t al.: Id en tif ic a tio n  k ey  to  m a rin e  ro tife rs
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Figs. 45-55. Ploim a rotifers: 45, Asplanchna priodonta; 46, Asplanchnopus hyalinus; 47, Anuraeopsis fissa, lateral; 
48, A. fissa, cross-section; 49, Keratella cochlearis, lateral; 50, K. cochlearis, dorsal; 51, Kellicottia longispina; 52, Bra
chionus plicatilis; 53, Notholca labis; 54, Platyias quadricornis; 55, Plationus patulus. Scale bars = 50 pm.

1 F o o t a n d  to e s  p r e s e n t  (Fig. 46).............................
.................................................................A splanchnopus

-  F o o t a n d  to e s  a b s e n t  (F ig. 45) Asplanchna

G e n u s  A s p la n c h n a  (F igs. 11, 45)
F iv e  f r e s h w a te r  tax a  o u t  o f  9 h a v e  b e e n  fo u n d  in  
th e  sea: A splanchna  brightw ellii, A . girodi, A . her
rickii, A .  priodonta  a n d  A. sieboldii.

G e n u s  A s p la n c h n o p u s  (F ig. 46)
F o u r  f re s h w a te r  sp e c ie s  a r e  k n o w n  in  th e  g e n u s , 
a n d  o n e , A . h ya lin u s, h a s  b e e n  re p o r te d  f ro m  
b ra c k ish  w a te r .  A  sp e c ie s  in q u ir e n d a ,  A . sy rin x ,  
h a s  b e e n  r e p o r te d  f ro m  in la n d  sa lin e  w a te rs .

F a m ily  B ra ch io n id a e

N o  re c e n t  re v is io n  a v a ila b le . F o r  a  m o re  c o m p re 
h e n s iv e  re v ie w  o n e  s h o u ld  c o n su lt  K o s te  (1978)
a n d  K o s te  & Sh ie l (1987).

1 F o o t p r e s e n t ................................................................... 2
-  F o o t a b s e n t .....................................................................4

2 F o o t tu b u la r ,  w r in k le d , c o m p le te ly  re tra c tile
in  t r u n k  (o ften  in d is tin c t  in  c o n tra c te d  sp e c i
m e n s )  (F ig. 52)..........................................Brachionus

-  F o o t p s e u d o s e g m e n te d ,  n o t  o r  o n ly  p a r tly
re tr a c t i le ..........................................................................3

3 L o rica  d o rs o -v e n tra l ly  f la tte n e d , fo o t o p e n in g
v e n tra l  (F ig . 54)............................................. Platyias

-  L o ric a  h ig h  in  c ro ss -s e c tio n , fo o t o p e n in g
te rm in a l  (F ig. 5 5 )........................................Plationus
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4  L o rica  w i th o u t  sp in e s , c o m p o s e d  o f d o rsa l  
a n d  v e n tr a l  p la te  jo in e d  b y  sh a llo w  la te ra l  
su lc i (F igs. 47, 4 8 )................................Anuraeopsis

-  L o rica  w i th  sp in e s , la te ra l  su lc i a b se n t  o r  in 
d is t in c t .............................................................................5

5 A n te r io r  m a rg in  o f lo rica  w i th  4-6 s t ro n g ly  
a sy m m e tr ic a l sp in e s , u n e q u a l  in  le n g th ; s in g le  
p o s te r io r  s p in e  (Fig. 5 1 )........................ Kellicottia

-  A n te r io r  m a rg in  o f  lo rica  w i th  6 sp in e s  s y m 
m e tr ic a l  in  le n g th  (n o t n e c e s sa r i ly  e q u a l) ; 
p o s te r io r  p ro jec tio n (s )  1, 2, o r  a b s e n t  6

6 D o rsa l p la te  w i th  p a t te rn  o f  p o ly g o n a l face ts , 
s o m e tim e s  in d is tin c t  (Figs. 49, 5 0 )... Keratella

-  D o rsa l p la te  w i th  lo n g itu d in a l  s tr ia e , s m o o th  
o r  w i th  fo sse tte s  (Fig. 53)....................... Notholca

G en u s  A n u r a e o p s is  (F igs. 47, 48)
T h e  e u ry h a lin e  Anuraeopsis fissa , a n d  th e  h a lo x e 
n o u s  A . navicula  a re  th e  o n ly  sp e c ie s  o u t  o f 10 of 
th e  g e n u s , r e p o r te d  fro m  m a r in e  h a b ita ts .

G en u s  B ra c h io n u s  (F igs. 3, 52)
O u t  o f  56 sp e c ie s  o f th e  g e n u s , 21 (a n d  s e v e ra l 
in f ra s u b sp e c if ic  tax a ) h a v e  b e e n  re p o r te d  fro m  
sa l tw a te r .  F iv e  sp e c ie s  a re  s tr ic tly  h a lin e : Bra
chionus asplanchnoides, B. manjavacas (n ew  a d d it io n  
b y  F o n ta n e to  e t  al. (2007a), n o t lis te d  in  F o n ta n e to  
e t  a l. (2006a)) a n d  B. plicatilis o c c u r  in  in la n d  
sa lin e  w a te rs ,  w h e re a s  B. ibericus a n d  B. ro tu n d i
form is  a re  re s tr ic te d  to  th e  m a r in e  e n v iro n m e n t.  
T h e  o th e r  sp e c ie s  a re  e u ry h a lin e  (B. angularis,
B. calyciflorus, B. d im idia tus, B. leydigii, B. novaeze
landiae, B. quadridentatus, B. rubens, B. urceolaris) o r 
h a lo x e n o u s  (B. bennini, B. caudatus, B. cf nilsoni,
B. diversicornis, B. falcatus, B. forficula, B. sessilis).

G e n u s  K e ll ic o t t ia  (Fig. 51)
T h e  g e n u s  c o n ta in s  2 sp ec ie s , w i th  th e  e u ry h a l in e  
Kellicottia longispina  o n ly  re p o r te d  f ro m  b o th  in 
la n d  sa lin e  a n d  m a r in e  p la n k to n .

G e n u s  K e ra te lla  (Figs. 49, 50)
N in e  sp e c ie s  ( a n d  se v e ra l in f ra s u b sp e c if ic  tax a ), 
o u t  o f  44 r e c o g n iz e d  in  th e  g e n u s  h a v e  b e e n  r e 
p o r te d  f ro m  s a ltw a te rs . Keratella cochlearis baltica, 
K. c. recurvispina, K. cruciformis a n d  K. eichivaldi are  
fo u n d  in  m a r in e  h a b ita ts  o n ly . Six o th e r  sp e c ie s  
(K. americana, K. cochlearis, K. crassa, K. quadrata, 
K. tropica, K. valga) a re  e u ry h a lin e  a n d  o n e  (K. tes
tudo) is  h a lo x e n o u s .

G en u s  N o th o lc a  (F ig. 53)
F iftee n  sp e c ie s  o u t  o f 37 re c o g n iz e d  in  th e  g e n u s  
h a v e  b e e n  m e n t io n e d  f ro m  sa l tw a te rs ,  w i th  10

s tr ic tly  m a r in e  (N . angakkoq, N . bipalium , N . ikai
tophila, N . japonica, N . j .  kisselevi, N . liepetterseni, 
N . m arina, N . pacifica, N . psam m arina, N . squam ula  
salina). T h e  o th e r  sp e c ie s  a re  e u ry h a lin e  (N . acu
m inata, N . caudata, N . foliacea, N . labis, N . striata, 
N . s. squam ula, N . verae). F o r  th e  m a r in e  Notholca 
angakkoq  a n d  N . ikaitophila, n o t in c lu d e d  in  th e  
k e y s  b y  K o s te  (1978) a n d  K o ste  & Sh ie l (1987), 
s e e  S o re n se n  (1998) a n d  S o re n se n  & K ris te n se n  
(2000 ).

G e n u s  P la tio n u s  (Fig. 55)
O f  th e  g e n u s  P lationus (3 sp p .) ,  th e  h a lo x e n o u s  
P. p a tu lu s  o n ly  h a s  b e e n  m e t w i th  in  m a r in e  
h a b ita ts .

G e n u s  P la ty ia s  (Fig. 54)
T h e  e u ry h a lin e  Platyias quadricornis is th e  o n ly  
m e m b e r  o f th e  g e n u s  (3 s p p .)  k n o w n  f ro m  m a r in e  
h a b ita ts .

F a m ily  D icra n o p h o r id a e

D e S m e t & P o u r r io t  (1997) is  th e  m o s t  re c e n t a n d  
u se fu l  k e y  to  a ll g e n e ra  a n d  sp ec ie s ; re c e n tly  d e 
sc r ib e d  m a r in e  sp e c ie s  n o t  in c lu d e d  in  th e  k e y  a re  
m e n t io n e d  w ith  th e  g e n u s . D iffe re n c es  b e tw e e n  
g e n e ra  in  th is  F a m ily  a re  n o t  e a s ily  a p p re c ia b le , 
a s  th e y  a re  m o s tly  b a s e d  o n  t ro p h i  sh a p e .

1. T ro p h i  a s y m m e tr ic a l,  w i th  u n c i d is s im ila r  in
s h a p e ;  sh a f ts  of u n c i e x p a n d e d  b a sa lly  o r  b if id  
(F igs. 13, 5 7 )..................................................... A spelta

-  T ro p h i  sy m m e tr ic a l  (a t m o s t  te e th  o n  in n e r  
m a rg in  o f  ra m i o ften  u n p a ir e d ) ;  u n c i  c o m 
p o s e d  o f to o th  a n d  sh a f t ,  n e v e r  a s  a b o v e . ...2

2  A x is  o f  e a c h  ra m u s  c o m p o s e d  o f su b b a sa l
c h a m b e r  o n ly ; b a sa l  c h a m b e rs  la te ra lly , a p 
p e a r in g  la m e lla r ;  fu lc ru m  tr ia n g u la r  o r  e lo n 
g a te - tr ia n g u la r  in  d o rsa l  v ie w  (F igs. 14, 59, 
60)...................................................... Dicranophoroides

-  A x is  o f  e a c h  ra m u s  c o m p o s e d  o f  a  b a sa l a n d
su b b a s a l  c h a m b e r; b a sa l  c h a m b e r  fu s e d  to 
su b b a sa l ,  n o t  a p p e a r in g  lam e lla r ;  b a sa l  c h a m 
b e r s  e x te n d e d  a p ic a lly , lo n g e r  th a n  su b b a sa l  
o n e s ; fu lc ru m  p la te -s h a p e d  in  la te ra l  v iew , 
ro d - l ik e  in  d o r s a l  v ie w ............................................3

3 E ac h  u n c u s  h in g e d  a t  its  p o s te r io r  to  ra m u s
a s  w e ll  a s  to  m a n u b r iu m , fo rm in g  a tr ip le  
jo in t ................................................................................... 4

-  E ac h  u n c u s  h in g e d  n e a r  its  t ip  o r  m id d le ,  to
th e  tip  o r  m id d le  o f ra m u s ; m a n u b r iu m  h in g e d  
to  u n c u s  o r  in tra m a lle u s ,  o c c a s io n a lly  g r a s p 
in g  o u te r  m a rg in  o f r a m u s ....................................5

F o n tan e to  e t al.: Id en tif ica tio n  k ey  to  m a r in e  ro tife rs



4 O u te r  m a rg in  o f  ra m i w ith  p o s te r io r ly  d i 
r e c te d  p ro je c tio n , a t  th e  e n d  o f w h ic h  is a jo in t 
u n i t i n g  u n c u s  a n d  m a n u b r iu m  to  r a m u s  
(F igs. 18, 5 8 ).............................................M yersinella

-  O u te r  m a r g in  o f  r a m i  w i th o u t  p o s te r io r ly
d ire c te d  p ro je c tio n ; u n c u s  a n d  m a n u b r iu m  
h in g e d  to  p o s te r o - la te r a l  c o r n e r s  o f ra m i 
(F igs. 17, 65, 66)..........................................Erignatha

5 A  w e ll d e v e lo p e d  i n tra m a lle u s  b e tw e e n  u n c u s
a n d  m a n u b r iu m ..........................................................6

-  In t ra m a l le u s  a b s e n t  a n d  m a n u b r iu m  a tta c h e d
d ire c tly  to  u n c u s ,  o r  in tr a m a l le u s  v e ry  th in  
a n d  in c o n s p ic u o u s .................................................... 8

6 B o d y  b ro a d ly  o v a te , s tro n g ly  f la t te n e d  d o rso -
v e n tra lly  (Fig. 6 9 ).........................................W igrella

-  B o d y  o th e rw is e ............................................................ 7

7 F o o t lo n g , u s u a l ly  V 4 -V 3  to ta l le n g th ; to e s  ro d 
s h a p e d , t ip s  r o u n d e d  (F ig. 68).. W ierzejskiella

-  F o o t e q u a l  o r  s h o r te r  th a n  Vs to ta l  le n g th ; to e s
ta p e r in g  to  ±  a c u te  t ip s  (Figs. 15, 63, 64).........
......................................................................... E ncentrum

8 B o d y  v e r y  s to u t ,  p y r i fo rm , d is ta l ly  ro u n d e d ;
b o d y  w ith  d e e p  t r a n s v e r s e  a n d  lo n g itu d in a l  
fu r ro w s ;  in te g u m e n t  s tick y , u s u a l ly  c o v e re d  
w i th  d e tr i tu s .  F o o t ru d im e n ta r y ,  u s u a l ly  d is 
p la c e d  v e n tra lly .  T o es  sh o r t ,  s le n d e r ,  a c u te ly  
p o in te d . P re u n c in a l  te e th  o r  su b u n c i  p re se n t  
(F ig. 67)......................................... Paradicranophorus

-  B o d y  fu s ifo rm  o r  c y lin d r ic a l,  w i th o u t  d e e p
fu r ro w s ;  in te g u m e n t  n o t  s tick y . F o o t u su a lly  
in  lin e  w i th  tru n k .  T o e s  v a r ia b le , f ro m  lack in g  
to  v e ry  lo n g . P re u n c in a l  te e th  a n d  su b u n c i  
a b s e n t ................................................................................9

9 C o ro n a  la rg e ,  u s u a l ly  v e n tr a l  o r  s t ro n g ly
o b liq u e ; ro s t r u m  c o n sp ic u o u s ;  u s u a l ly  2 f ro n 
ta l e y e sp o ts . T o es  lo n g  to  v e ry  lo n g . In n e r  
m a rg in  o f  ra m i u s u a l ly  w i th  te e th  (F igs. 16, 
61, 62).....................................................Dicranophorus

-  C o ro n a  sm a ll ,  o b liq u e ; ro s t r u m  m in u te  o r
a b s e n t;  e y e s p o ts  la c k in g . T o e s  la c k in g  to  
m in u te  (Fig. 56). In n e r  m a rg in  o f ra m i w ith o u t  
te e th . E n d o p a ra s i te  o f  b ra c k ish  w a te r  o lig o - 
c h e te s ...................................................................Albertia

G e n u s  A lb e r tia  (F ig. 56)
O n e  sp ec ie s , A . crystallina, o u t  o f  7  is s tr ic tly  h a lin e
a n d  liv e s  a s  e n d o p a r a s i te  in  th e  in te s t in e  o f  th e
b ra c k ish  w a te r  o l ig o c h a e te  Paranais litoralis.

G e n u s  A s p e l ta  (F igs. 13, 57)
T h e  5  s tr ic tly  h a lin e  sp e c ie s , A spelta  clydona, A. eu

ropaea, A . harringi, A . pachida a n d  A . reibischi, o u t 
o f  th e  a b o u t  21 sp e c ie s  c o n ta in e d  in  th e  g e n u s , 
a re  in h a b i ta n ts  o f  th e  m a r in e  litto ra l.

G en u s  D ic ra n o p h o ro id e s  (F igs. 14, 59, 60)
O n e  e u ry h a lin e  sp ec ie s , Dicranophoroides caudatus, 
o u t  o f  4 h a s  b e e n  fo u n d  in  in la n d  s a lin e  w a te rs .

G en u s  D ic ra n o p h o ru s  (F igs. 16, 61, 62)
T h re e  sp e c ie s ,  D . bulgaricus, D . fo rc ipa tus  a n d
D . proclestes, o u t  o f  a b o u t  50 h a v e  b e e n  re p o rte d  
f ro m  s a l tw a te r s ;  o n ly  D . bulgaricus  is  s tr ic t ly  
m a rin e .

G en u s  E n c e n tru m  (F igs. 15, 63, 64)
T h is  g e n u s  is v e ry  sp e c ie s - r ic h , a n d  a c tu a lly  
c o n ta in s  a b o u t  100, m o s tly  b e n th ic -p e r ip h y tic  
a n d  p s a m m o p h i lo u s  sp e c ie s . It is th e  m o s t  sp e 
cies r ic h  m a r in e  ro t ife r  g e n u s ,  w i th  39 sp ec ie s  
re p o r te d  f ro m  m a r in e  h a b ita ts  (E ncen trum  al
gen te , E. a renarium , E. astridae, E. ax i, E. barti,
E. b iden ta tum , E. boddensis, E. c ru en tu m , E. dieteri, 
E. enterom orphae, E. eristes, E. eulitorale, E. flex 
ile, E. fren o ti, E. graingeri, E. incertum , E. kostei, 
E. lacidum , E. lim icola, E. listense, E. listensoides, 
E. longirostrum , E. m atthesi, E. m yersi, E. obesum, 
E. p e rm u ta n d u m , E. po rs ild i, E . p sa m m o p h ilu m , 
E. remanei, E. rousseleti, E. sacculiforme, E. salsum , 
E. s im illim u m , E. s tria tum , E. tectipes, E. tenuidigi- 
ta tu m , E. va lkanovi, E. v illo su m ), a n d  2 s tr ic tly  
h a lin e s  f ro m  in la n d  s a l in e  w a te r s  (E. pachypus, 
E. sa linum ). A n o th e r  7  e u ry h a lin e  sp e c ie s  (E. g lau
cum , E. gu lo , E. marinum., E. nesites, E. oculatum , 
E. p u torius, E. spa tia tum )  a n d  a h a lo x e n o u s  o n e  
(E. m ustela) h a v e  b e e n  fo u n d  in  in la n d  sa lin e  a n d /  
o r  m a r in e  w a te rs .

R e ce n t m a r in e  sp e c ie s  a d d it io n s  n o t  in  th e  
k e y  b y  D e  S m e t & P o u r r io t  (1997): E. barti, E. lis
tensoides, E. ten u id ig ita tu m , E. fren o ti  (D e  S m et 
2000 ,2002); E. kutikovae, E. ussuriensis  (D e S m et & 
C h e rn y sh e v  2006); E. porsildi, E. astridae (S o ren sen  
1998, 2001b).

G e n u s  E rig n a th a  (Figs. 17, 65, 66)
Six sp e c ie s  a re  k n o w n  in  th e  g e n u s ,  a n d  2 o f  th em , 
E. longidentata  a n d  £ . sagitta , a r e  s tr ic t ly  m arin e ; 
a n o th e r  sp e c ie s  in q u ir e n d a ,  E. thienem anni, h a s  
b e e n  re p o r te d  f ro m  sh o re -p o o ls . F o r  th e  d e s c r ip 
tio n  o f E. longidentata  see  S o re n se n  (2001a).

G e n u s  M y e r s in e l la  (F igs. 18, 58)
T h e  g e n u s  is r e p re s e n te d  b y  4  sp e c ie s , 2 o f  w h ic h , 
M yersinella  uncodonta  a n d  M . longiforceps, h a v e  
b e e n  d e sc r ib e d  f ro m  M e d i te r r a n e a n  p s a m m o n  
(D e  S m e t 2007).

M eio fa u n a  M a r in a , Vol. 16
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Figs. 56-69. Ploima rotifers, family D icranophoridae: 56, Albertia crystallina-, 57, Aspelta europaea; 58, Myersinella 
uncodonta; 59, Dicranophoroides caudatus, dorsal; 60, D. caudatus, lateral; 61, Dicranophorus bulgaricus, dorsal; 
62, D. bulgaricus, lateral; 63, Encentrum algente, dorsal; 64, E. algente, lateral; 65, Erignatha longidentata, dorsal; 
66, E. longidentata, lateral; 67, Paradicranophorus sinus; 68, Wierzejskiella marina; 69, Wigrella amphora. Scale bars 
= 50 pm.

G e n u s  P a ra d ic ra n o p h o ru s  (Fig. 67)
F o u r  s p e c ie s ,  P . h u d so n i, P . s in u s , P. sord id u s , 
a n d  P. w esenberglundi, o u t  of 7  a re  re p o r te d  f ro m  
sa l tw a te rs .  O f  th e m  o n ly  P. s in u s  a n d  P. wesenber
g lu n d i  a re  s tr ic t ly  h a lin e  a n d  m a r in e . F o r d e s c r ip 
t io n s  o f P . sin u s  a n d  P . wesenberglundi, see  D e S m et
(2003) a n d  S o re n se n  (2001a) re sp ec tiv e ly .

G e n u s  W ie r z e js k ie l la  (Fig. 68)
F o u r  sp e c ie s  o u t  o f  8, th e  s tr ic tly  h a lin e  W ierzejsk
iella am bigua, W. marina a n d  W . subterranea, a n d

th e  h a lo x e n o u s  W. elongata, a re  r e p o r te d  f ro m  
m a r in e  h a b ita ts .

G e n u s  W ig re lla  (Fig. 69)
O n e  sp e c ie s , W. amphora, o u t  o f  2 is s tr ic tly  ha lin e , 
l iv in g  in  th e  m a r in e  l it to ra l p sa m m o n .

F a m ily  E p ip h a n id a e

F o r  m o re  in fo rm a tio n  see  R u ttn e r-K o lisk o  (1974), 
K o s te  (1978) a n d  K o ste  & S h ie l (1987).

F o n tan e to  e t al.: Id en tif ic a tio n  key  to  m a rin e  ro tife rs
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1 F o o t ru d im e n ta ry ,  to e s  lack ing . B o d y  e lo n g a te
c y lin d ric a l,  w i th  p r o t r u d in g  tra n s v e rsa l  fo ld s  
(F ig. 72)............................................................Proalides

-  F o o t p re se n t ,  to e s  o n e  o r  2. B o d y  co n ic a l to
sa c c ifo rm , w i th o u t  p r o t r u d in g  t r a n s v e r s a l  
fo ld s .................................................................................. 2

2  C o ro n a  w ith  la rg e  d o rsa l  p ro b o sc is  b e a r in g  2
e y e s p o ts  (Fig. 7 1 )....................................Rhinoglena

-  D o rsa l p ro b o sc is  a b s e n t  (Fig. 70); s in g le  c e r
e b ra l e y e s p o t ...............................................Epiphanes

G e n u s  E p iph an es  (F ig. 70)
O f th is  g e n u s  (6 sp p .) ,  th e  h a lo x e n o u s  Epiphanes 
senta  a n d  th e  e u ry h a l in e  E. macroura  h a v e  b een  
re p o r te d  fro m  in la n d  s a lin e  a n d  m a r in e  w a te rs  
re sp ec tiv e ly .

G e n u s  P ro a lid e s  (F ig. 72)
O n e  sp e c ie s  on ly , P. ten tacu la tus, o u t  o f 3 h a s  b e e n  
r e p o r te d  in  b ra c k ish  w a te r .

G en u s  R h in o g len a  (Fig. 71)
T w o  m e m b e rs  o f th is  g e n u s  (3 sp p .) ,  th e  s tr ic tly  
h a lin e  Rhinoglena fertoeensis  a n d  th e  h a lo x e n o u s  
R. frontalis, h a v e  b e e n  re p o r te d  fro m  in la n d  sa lin e  
w a te rs  on ly .

F a m ily  E u ch la n id a e

F o r m o re  in fo rm a tio n  see  K o s te  (1978) a n d  K o ste  
&  S h ie l (1989a).

1 D o rs a l a n d  v e n tr a l  p la te  c o n n e c te d  b y  a  p a ir  
o f  la te ra l  su lc i,  w i th  s tif f  f la n g e  b e tw e e n  
(F igs. 77, 78)........................................ Tripleuchlanis

-  D o rs a l a n d  v e n tr a l  p la te  c o n n e c te d  b y  s in g le  
la te ra l  s u lc i.................................................................... 2

2 D o rs a l  p la te  n a r r o w e r  th a n  v e n tr a l  p la te
(F igs. 73, 74)..........................................Dipleuchlanis

-  D o rsa l p la te  s im ila r  in  s iz e  o r  w id e r  th a n
v e n tr a l  p la te  (F igs. 75, 76).................... E uchlanis

G en u s  D ip le u c h la n is  (F igs. 73, 74)
T h e  g e n u s  c o n ta in s  3  sp e c ie s  in h a b i t in g  fresh - 
w a te rs , w i th  D ipleuchlanis propatula  o n c e  fo u n d  
in  b ra c k ish  w a te r .

G e n u s  E u ch lan is  (F igs. 75 , 76)
O f  th is  g e n u s  c o n ta in in g  a b o u t  24 sp e c ie s , 2 
h a lo x e n o u s  (E uchlan is deflexa, E. incisa ) a n d  3 
e u ry h a l in e  (£. dilatata, E. lyra, E. parva) sp e c ie s  
h a v e  b e e n  fo u n d  in  in la n d  s a lin e  a n d / o r  m a r in e  
w a te rs .

G en u s T r ip le u c h la n is  (F igs. 77, 78)
T h e  so le  m e m b e r  o f  th is  g e n u s ,  Tripleuchlanis p li
cata, is a n  e u r y h a l in e  e le m e n t, o c c u rr in g  in  b o th  
in la n d  s a l in e  a n d  m a r in e  h a b ita ts .

F a m ily  G a stro p o d id a e

R a d w a n  &  B ie la n sk a -G ra jn e r (2002) g iv e  p ic tu re s  
a n d  k e y s  fo r  a ll  sp e c ie s  in  th e  tw o  g e n e ra .

1 F o o t p re s e n t ,  v e n tra l ,  w i th  o n e  o r  tw o  toes. 
T ru n k  w e a k ly  c o m p re sse d  la te ra lly  (F ig. 81).
...........................................................................Gastropus

-  F o o t a b s e n t  (Fig. 80). B o d y  w e a k ly  f la tte n e d  
d o rso -v e n tra l ly ,  1-4 d a r k  b r o w n  d e fe c a tio n  
re s e rv o ir s ..................................................Ascomorpha

G en u s A s c o m o r p h a  (F ig. 80)
T h re e  e u r y h a l in e  sp e c ie s , A . ecaudis, A. ovalis a n d  
A. saltans, o u t  o f  8 in  th e  g e n u s  h a v e  b e e n  re p o rte d  
in  m a r in e  a n d  in la n d  s a lin e  w a te rs .

G en u s G a s tr o p u s  (Fig. 81)
T w o  fre s h w a te r  spec ies, G. hyptopus  a n d  G. stylifer, 
h a v e  b e e n  re p o r te d  fro m  in la n d  s a ltw a te rs .

F a m ily  Itu ridae

O n e  g e n u s  o n ly , I  tura  (Figs. 19, 79), w i th  2  fre sh 
w a te r  sp e c ie s  m e n tio n e d  fro m  sa ltw a te rs :  I. aurita  
a n d  I. m yersi; th e  fo rm e r  m o re  e u ry h a lin e ,  fo u n d  
a lso  in  th e  se a , w h ile  th e  la t te r  o n ly  in  in la n d  
sa ltw a te r . C o n s u l t  D e  S m e t & P o u r r io t  (1997) fo r  
m o re  in fo rm a tio n  a n d  k e y s  to  sp ec ies .

F a m ily  L ecan id ae

Lecane (Fig. 88) is th e  o n ly  g e n u s  in  th e  F a m ily , 
a lth o u g h  v e ry  d iv e rs e ,  a s  m o re  th a n  200 sp e c ie s  
a re  k n o w n  (S eg ers , 2007), m o s tly  f ro m  b e n th ic -  
p e r ip h y tic  a n d  in te rs t i tia l  h a b ita ts .  A b o u t  40 o f 
th e m  h a v e  b e e n  fo u n d  in  sa l tw a te rs ,  a n d  a t le a s t 
7  (L. abanica, L. a lthausi, L. grandis, L. inconspicua, 
L. lamellata, L. sinuosa, a n d  L. insulaconae  a s  a  n e w  
a d d it io n  (F o n ta n e to  e t  al., in  p re ss ))  h a v e  b e e n  re 
p o r te d  as  str ic tly  h a lin e , o c c u rr in g  in  in la n d  sa lin e  
a n d / o r  m a r in e  h a b ita ts . E u ry h a lin e s :  L. arcuata, 
L. arcula, L. bulla, L. closterocerca, L. cornuta, L. flex i
lis, L. galeata, L. hastata, L. inerm is, L. in trasinuata, 
L. ligona, L. ludw ig ii, L. luna, L. lunaris, L. nana, 
L. papuana, L. paradoxa, L. puncta ta , L. quadriden
tata, L. stenroosi, L. thalera; h a lo x e n o u s  sp ec ies: 
L. aspia, L. bifurca, L. difficilis, L. eutarsa, L. furcata, 
L. hamata, L. muscicola, L. paxiana, L. psam mophila, 
L. pyriform is, L. rhytida , L. tenuiseta, L. ungulata .

M eio fa u n a  M arin a , Vol. 16
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Figs. 70-81. Ploima rotifers: 70, Epiphanes senta; 71, Rhinoglena fertoeensis; 72, Proalides tentaculatus; 73, Dipleu
chlanis propatula; 74, D. propatida, cross-section; 75, Euchlanis dilatata; 76, E. dilatata, cross-section; 77, Tripleuchla
nis plicata; 78, T. plicata, cross-section; 79, /tura aurita; 80, Ascomorpha saltans; 81, Gastropus hyptopus. Scale bars 
= 50 ]am.

T h e  m o s t c o m p re h e n s iv e  a n d  recen t ta x o n o m 
ic re v is io n  o f  th e  g e n u s  w i th  d ic h o to m o u s  k e y s  
a n d  g e n e ra l  in fo rm a tio n  is b y  S e g e rs  (1995b).

F a m ily  L e p a d e llid a e

N o  re c e n t re v is io n  o f  L e p a d e ll id a e  a v a ilab le ; fo r 
m o re  in fo rm a tio n  c o n su lt  K o s te  (1978) a n d  K o s te  
& S h ie l (1989b).

1 H e a d  c o v e re d  b y  n o n -re tra c tile  sh ie ld  (Figs. 83,
8 4 )...................................................................Scjuatinella

-  H e a d  sh ie ld  re tra c t i le ............................................... 2

2  L o rica  f la tte n e d  d o rso -v e n tra l ly , w i th  a n te 
r io r  h e a d  o p e n in g  a n d  p o s te ro -v e n tra l  fo o t
o p e n in g ; su lc i a b se n t  (F ig. 82).............Lepadella

-  L o rica  s t ro n g ly  c o m p re s s e d  la te ra lly , c o n 
tin u o u s  d o rsa l ly , w i th  s u lc u s  a lo n g  a n te r io r ,  
v e n tra l  a n d  p o s te r io r  m a rg in ;  fo o t e m e rg in g  
fro m  v e n tra l  su lc u s  (Fig. 85)................ Colurella

G e n u s  C o lu re lla  (F igs. 5, 85)
F o u r te e n  sp e c ie s  o u t  o f 23 h a v e  b e e n  fo u n d  in  
sa l tw a te r .  S tr ic tly  m a r in e  sp e c ie s  a re  Colurella 
halophila , C. m a rin o v i a n d  C. unicauda; s t r ic t ly

F o n tan e to  e t a l :  Id en tif ica tio n  k ey  to  m a r in e  ro tife rs



9 3

/ o /

84
86 87

V/

90

91 92
Figs. 82-92. Ploima rotifers: 82, Lepadella patella; 83, Squatinella rostrum, ventral; 84, S. rostrum, lateral; 85, Colurel
la adriatica; 86, Lindia tecusa, dorsal; 87, L. tecusa, lateral; 88, Lecane grandis; 89, Lophocharis sal pina, lateral; 90 ,L .sa l-  
pina, dorsal; 91, Mytilina ventralis, lateral; 92, M . ventralis, dorsal. Scale bars = 50 pm.

h a lin e s  f ro m  in la n d  w a te r s  a re  C. geophila hall
ensis, C. g . lim netica  a n d  C. sub tilis . T h re e  sp e 
c ies, th e  e u ry h a lin e  C. adriatica a n d  C. colurus, 
a n d  th e  s tr ic tly  h a lin e  C. salina, a re  a m o n g  th e  
m o s t  c o m m o n  Colurella s p p . in  b o th  m a r in e  a n d  
in la n d  s a l in e  h a b ita ts .  T h e  r e m a in in g  sp e c ie s  
a re  e u ry h a lin e  (C. dicentra, C. obtusa, C. uncinata, 
C. anodonta) o c c u rr in g  in  b o th  s a l tw a te r  ty p e s , o r  
h a lo x e n o u s  (C. ornata).

G e n u s  L e p a d e lla  (F ig. 82)
F o u r te e n  sp ec ie s , o u t  o f  a b o u t  116 sp e c ie s  re c o g 
n iz e d  v a lid , h a v e  b e e n  re p o r te d  f ro m  sa ltw a te r . 
T w o  sp e c ie s , Lepadella pontica  a n d  L. psam m ophila, 
a re  s tr ic t ly  m a r in e ; L. duvigneaud i is a  s tr ic tly  
h a lin e  f ro m  in la n d  w a te rs .  T h e  r e m a in d e r  o f  
th e  sp e c ie s  is e u ry h a lin e  (L. acum inata, L. arabica, 
L. oblonga, L. ovalis, L. patella , L. quadriden ta ta ,

L. triptera) o r  h a lo x e n o u s  (L. am phitropis, L. m inuta, 
L. rhomboides, L. rhom boidea).

G en u s  S q u a tin e l la  (F igs. 83, 84)
A  sin g le  sp e c ie s , Squatinella ro s tru m , o f  th is  f re s h 
w a te r  g e n u s  (10 sp p .)  h a s  o c ca s io n a lly  b e e n  fo u n d  
in  sa ltw a te rs .

F a m ily  L in d iid a e

T h e  F a m ily  c o n ta in s  o n e  g e n u s  o n ly ,  Lindia  
(F igs. 12, 86, 87), w i th  16 sp e c ie s . F iv e  o f th e m  
h a v e  b e e n  re c o rd e d  in  m a r in e  h a b ita ts .  Lindia an- 
necta  m a y  b e  c o n s id e re d  h a lo x e n o u s , L. torulosa is 
e u ry h a lin e ,  a n d  a ll  th e  o th e rs ,  L. elsae, L. gravitata  
a n d  L. tecusa, a re  s tr ic t ly  m a r in e . C o n s u lt  S eg ers  
(2002a) fo r  a  re v is io n , tax o n o m ic  k e y s  a n d  g e n e ra l 
in fo rm a tio n ; D e  S m e t (2005a, 2006) a d d e d  n e w
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sp e c ie s  a n d  d e ta i le d  m o rp h o lo g ic a l a n d  e co lo g i
cal in fo rm a tio n .

F a m ily  M y tilin id a e

F or k e y s  a n d  d e s c r ip t io n s  see  K o ste  (1978) a n d  
K o ste  & S h ie l (1989a).

1 L orica w ith  lo n g itu d in a l d o rsa l su lc u s  (Figs. 91, 
9 2 )....................................................................... M ytilin a

-  L o rica  w i th  lo n g itu d in a l  d o rsa l  kee l (Figs. 89, 
90)................................................................. Lophocharis

G en u s L o p h o ch a ris  (F igs. 89, 90)
F o u r  sp e c ie s  o f Lophocharis, o u t  o f th e  11, h a v e  
b een  re c o rd e d  in  sa ltw a te r ; Lophocharis ambidentata  
is s tr ic tly  m a r in e ,  w h e re a s  th e  o th e rs  (L. najas, 
L. oxysternon , L. salpina) a re  e u ry h a lin e .

G en u s  M y til in a  (F igs. 91, 92)
F o u r  e u r y h a l in e  ta x a , M . m ucronata, M . ventralis, 
M . v. brevispina, a n d  M . videns, o u t o f  th e  14 in  
th e  g e n u s ,  h a v e  b e e n  re p o r te d  f ro m  b e n th ic -  
p e r ip h y tic  s a l tw a te r  h a b ita ts .

F a m ily  N o to m m a tid a e

O u t o f  19 g e n e ra  in  th e  F am ily , 6 m a y  o c c u r  in 
s a ltw a te r . O n ly  Pleurotrocha atlantica  a n d  th re e  
sp e c ie s  o f Cephalodella  a r e  c o n s id e re d  s tr ic tly  
h a lin e ; a ll o th e r  sp e c ie s  re p o r te d  a re  e u ry h a lin e . 
T h e  m o s t  c o m p re h e n s iv e  a n d  re c e n t tax o n o m ic  
re v is io n  o f th e  F a m ily  is b y  N o g ra d y  e t al. (1995), 
fro m  w h ic h  w e  m o d if ie d  th e  fo llo w in g  d ic h o to 
m o u s  k ey  to  th e  g e n e ra  fo u n d  in  sa l tw a te r ,  a n d  
th e  c o n s u l ta t io n  o f  w h ic h  w e  re c o m m e n d  fo r 
sp e c ie s  id e n tif ic a tio n .

1 T o es  m u c h  lo n g e r  th a n  tru n k ,  o f u n e q u a l
le n g th  (F igs. 93, 9 4 )............................M onom m ata

-  T o es  s h o r te r  o r  a s  lo n g  a s  tru n k , o f  e q u a l
le n g th ............................................................................... 2

2 T ru n k  u s u a l ly  w e a k ly  lo ric a te , 3 -5  m o re  o r
les s  d is t in c t  p la te s  s e p a ra te d  b y  sh a llo w  su lc i 
(Fig. 9 5 )..................................................... Cephalodella

-  T ru n k  i llo r ic a te ............................................................ 3

3 T w o  f r o n ta l  e y e s  a n d  o n e  c e rv ic a l  e y e
(Fig. 100)..........................................................Eosphora

-  N o  fro n ta l  e y es , c e rv ica l ey e  p re s e n t  o r  a b 
s e n t ................................................................................... 4

4 C i l ia te d  a u r ic le s  p r e s e n t ;  c o ro n a  v e n tr a l
(Fig. 96)...................................................... N otom m ata

-  N o  a u r ic le s , in  p la c e  o f te n  a  c ilia ry  tu ft; co 
ro n a  fro n ta l  o r  o b liq u e  f ro n ta l ........................... 5

5 S a liv a ry  g la n d s  sy m m e tr ic a l  (Figs. 97, 98)......
.................................................................... Pleurotrocha

-  S a liv a ry  g la n d s  u s u a l ly  a sy m m e tr ic a l  o r  r u 
d im e n ta ry  (F ig. 99)................................... Resticula

G e n u s  C e p h a lo d e lla  (F igs. 8, 95)
M o re  th a n  20 sp e c ie s  o u t  o f  a b o u t  200 h a v e  b e e n  
r e p o r te d  fro m  sa l tw a te r ;  th re e  o f  th e m  a re  c o n s id 
e re d  str ic tly  h a lin e , w i th  C. marina  liv in g  in  m arin e  
h a b ita ts ,  a n d  C. gislen i a n d  C. m ineri o n ly  k n o w n  
f ro m  in la n d  s a l in e  w a te rs . A ll o th e r  sp e c ie s  a re  
e u r y h a l in e  (C. auriculata, C. catellina, C. delicata,
C. fluvia tilis , C. gibba, C. globata, C. gracilis, C. hoodi,
C. megalocephala, C. obvia, C. pentaplax, C. stenroosi) 
o r  h a lo x e n o u s  (C. forficata, C. forficula, C. pachydac
tyla , C. sterea, C. tenuiseta, C. ventripes).

G e n u s  E o sp h o ra  (F ig. 100)
T w o  e u ry h a l in e  sp e c ie s , E. ehrenbergi a n d  E. na
jas, o u t  o f 7  in  th e  g e n u s ,  h a v e  b e e n  re p e a te d ly  
re p o r te d  fro m  s a ltw a te rs .

G e n u s  M o n o m m a ta  (F igs. 93, 94)
T h re e  f re s h w a te r  sp e c ie s , M . dentata, M . grandis 
a n d  M . longiseta, o u t  o f  18 in  th e  g e n u s , h a v e  b e e n  
o c c a s io n a lly  fo u n d  in  in la n d  s a ltw a te r .

G e n u s  N o to m m a ta  (Fig. 96)
T h re e  f re s h w a te r  sp e c ie s , N . aurita , N . cyrtopus  
a n d  N . glyphura, o u t  o f 45, h a v e  b e e n  occa sio n a lly  
f o u n d  in  s a ltw a te rs .

G e n u s  P le u ro tro c h a  (F igs. 9, 97, 98)
T w o  sp e c ie s  o u t  o f  9 a re  k n o w n  to  o c c u r  in  s a l tw a 
te r: P. atlantica  is s tr ic tly  h a lin e  a n d  re p o r te d  fro m  
m a r in e  h a b ita ts  o n ly , w h e re a s  P. petrom yzon  is a n  
e u ry h a l in e  in h a b ita n t  o f in la n d  sa ltw a te rs .

G e n u s  R e s tic u la  (Fig. 99)
O n ly  o n e  f re s h w a te r  sp e c ie s , R . melandocus, o u t  
o f  7 h a s  b e e n  o c c a s io n a lly  fo u n d  in  in la n d  s a l t
w a te r .

Figs. 93-109. Ploim a rotifers: 93, Monommata longiseta, lateral; 94, M. longiseta, dorsal; 95, Cephalodella gibba; D> 
96, Notommata aurita; 97, Pleurotrocha atlantica, dorsal; 98, P. atlantica, lateral; 99, Resticula melandocus; 100, Eospho
ra ehrenbergi; 101, Scaridium longicaudum; 102, Proales reinhardti; 103, Trichotria pocillum, dorsal; 104, T. pocillum, 
lateral; 105, Ploesoma hudsoni, ventral; 106, P. hudsoni, lateral; 107, Polyarthra remata; 108, Synchaeta neapolitana; 
109, Trichocerca marina. Scale bars -  50 a, auricle; v, V -shaped hypopharynx muscle.

F o n tan e to  e t  al.: Id en tif ic a tio n  key  to  m a rin e  ro tife rs
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F am ily  P roa lid ae

O u t o f th e  4 g e n e ra  in  th e  F a m ily , o n ly  Proales 
(F igs. 4 ,1 0 2 )  h a s  r e p re s e n ta t iv e s  in  sa l tw a te r .  
S e v e n te en  v a lid  sp e c ie s  (o u t o f 43) a re  k n o w n  
to  liv e  in  s a l tw a te r  h a b ita ts .  Proales com m utata , 
P. germ anica, P. halophila, P. litoralis, P. oculata, 
P. reinhardti, P. sim ilis  are  s tr ic tly  m a r in e  a n d  o ften  
c o m m o n  in  m a r in e  b e n th o s  a n d  p sa m m o n , a n d  
a m o n g  p e r ip h y to n ;  P. paguri l iv e s  o n  th e  m a r in e  
h e rm it c rab  P agurus bernhardus a n d  fe e d s  o n  th e  
ep ith e lia l cells o f  th e  g ills; P. christinae  a n d  P. gono
thyraeae a re  c o m m e n s a l /e c to p a ra s i t ic  e p iz o ic s  of 
m a r in e  h y d ro id s .  S o m e  h a lo x e n o u s  (P. decipiens, 
P. fallaciosa, P. w erneckii) a n d  e u ry h a l in e  sp e c ie s  
(P. globulifera, P. m in im a , P. theodora) h a v e  a lso  
b e e n  re p o r te d  fro m  sa l tw a te rs .  T h e  m o s t  re ce n t 
tax o n o m ic  re v is io n  w ith  k e y s  to  th e  sp e c ie s  a n d  
g e n e ra l in fo rm a tio n  is D e  S m e t (1996a); fo r  th e  
b e n th ic -p e r ip h y tic  P . litoralis n o t  in c lu d e d  in  th e  
k ey , see  D e S m e t (1996b).

F a m ily  S ca r id iid a e

O n e  g e n u s  o n ly , Scarid ium , w i th  7  sp e c ie s , o n e  
o f w h ic h , S. longicaudum  (Fig. 101), h a s  b e e n  re 
p o r te d  as h a lo x e n o u s  e le m e n t in  in la n d  sa ltw a te r . 
F o r a  ta x o n o m ic  re v is io n  o f th e  F am ily , w i th  d i
c h o to m o u s  k e y s  a n d  g e n e ra l in fo rm a tio n  c o n su lt  
N o g ra d y  e t a l. (1995) a n d  S e g e rs  (1995a).

F am ily  S y n ch a etid a e

F or a re ce n t re v ie w  o f th e  F am ily , a n d  k e y s  to  
g e n e ra  a n d  sp e c ie s , see  H o l lo w d a y  (2002).

1 B ody lo ric a te . F o o t v e n tra l  (F igs. 1 0 5 ,1 0 6 ).... 
............................................................................ Ploesoma

-  B ody  illo rica te . F o o t c a u d a l, o r  a b s e n t  2

2 B ody  co n ica l, b e ll-  o r  v a s e -s h a p e d  ; h e a d  u s u 
a lly  w id e r  th a n  tru n k ,  w i th  la te ra l a u r ic le s  
a n d  s e n s o ry  se tae . F o o t r u d im e n ta r y  to  lo n g  
a n d  s le n d e r ,  w i th  o n e  o r  tw o  sm a ll  to e s  
(Fig. 108)........................................................Synchaeta

-  B o d y  s q u a r e d  o r  re c ta n g u la r  in  d o r s a l  v iew , 
d o rs o v e n tra l ly  c o m p re s s e d , w i th  4 b u n d le s  
o f  b l a d e - s h a p e d  a p p e n d a g e s .  F o o t a b s e n t  
(Fig. 107).......................................................Polyarthra

G en u s P lo e so m a  (F igs. 1 0 5 ,1 0 6 )
T h ree  e u ry h a lin e  sp e c ie s  (Ploesoma hudsoni, P. len
ticulare, P. tru n ca tu m )  o u t  o f  8 a re  k n o w n  to  o c cu r 
in  sa ltw a te r .

G e n u s  P o ly a r th r a  (Fig. 107)
T h re e  f re s h w a te r  sp e c ie s  o f th is  g e n u s  (Polyarthra  
dolichoptera, P. remata, P. vulgaris), o u t  o f 17, h a v e  
b e e n  re c o rd e d  f re q u e n tly  a lso  in  sa ltw a te r .

G e n u s  S y n c h a e ta  (Fig. 108)
T h is  is  o n e  o f th e  m o s t  d iv e r s e  ro tife r  g e n e ra  of 
th e  s a l tw a te r  p la n k to n : 31 ta x a  o u t  o f a b o u t  41 a re  
s tr ic t ly  h a lin e  o r  e u ry h a lin e .  T h e  h u g e  m a jo rity  
(22 sp p .)  of th e  s tr ic tly  h a lin e s  is m a r in e  (Synchaeta  
arcifera, S. atlantica, S . bacillifera, S. baltica, S. bi
cornis, S. cecilia, S. curvata , S . fennica, S. glacialis, 
S. grim pei, S. gyrina , S. hu tch ingsi, S. hyperborea, 
S. johanseni, S. m onopus, S. neapolitana, S. pontica, 
S. rousseleti, S. squam adigitata, S. tamara, S. trioph
thalma, S. vorax), o r  in la n d  sa lin e  (S. cylindrica) 
a n d  a s  w e ll  a s  m a r in e  (S. elsteri). S ev en  m o re  
e u ry h a l in e s  w e re  re p o r te d  f ro m  m a r in e  h a b ita ts , 
a n d  to  a le s se r  e x te n t  a lso  f ro m  in la n d  sa lin e  w a 
te r s  (S. kitina , S. littoralis, S. oblonga, S. pectinata, 
S. sty la ta , S. tavina, S. tremula).

F or a recen t tax o n o m ic  re v ie w  o f th e  g e n u s  a n d  
u se fu l  k e y s , c o n su lt  H o l lo w d a y  (2002); R o u g ie r 
e t  al. (2000) a n d  D e  S m e t (2006) p ro v id e  a d itio n a l 
d e ta i ls  a n d  a n e w  sp e c ie s  (S . squam adigitata).

F a m ily  T rich ocerc id ae

O n ly  o n e  o f th e  3 g e n e ra  o f th e  F am ily , Trichocerca 
(F igs. 7 ,1 0 9 ), o c c u rs  in  s a l tw a te r ,  w i th  20 sp ec ie s  
o u t  of a b o u t  105. A lm o s t h a lf  o f th e m  a re  p la n k o n -  
ic  a n d  h a lf  a re  b e n th ic . Trichocerca marina  (a n d  
th e  m a y b e  s y n o n y m o u s  sp . in q . T. curvata  a n d  
T . henseni), T . pediculus  a n d  sp . in q . T. artm anni 
a n d  T. heterodactyla  a re  th e  o n ly  s tr ic tly  m a r in e  
m e m b e rs . Trichocerca capucina, T . longiseta, T. pu 
silla, T. ra ttus, T . ru ttn er i  a n d  T. taurocephala a re  
e u ry h a l in e ,  a n d  T. brachyura, T . cavia, T. insignis, 
T. obtusidens, T. porcellus, T . rousseleti, T . stylata  
a n d  T. tenu ior  a re  f r e s h w a te r  re p re s e n ta t iv e s ,  
o c c a s io n a lly  fo u n d  in  sa ltw a te rs .

T h e  m o s t  u se fu l ta x o n o m ic  re v is io n  is s till 
K o s te  (1978), a l th o u g h  S e g e rs  (2003) h a s  to  be 
c o n s id e re d .

F a m ily  T rich otr iid ae

O n ly  o n e  o f th e  3 g e n e ra  in  th e  F am ily , Trichotria  
c o n ta in in g  12 sp e c ie s  (F igs. 103, 104), h a s  h a lin e  
r e c o rd s , w i th  2 f re s h w a te r  sp e c ie s  (T. pocillum , 
T. tetractis) r e p o r te d  in  s a l tw a te r  a s  h a lo x e n o u s . 
K o s te  (1978) a n d  K o s te  & S h ie l (1989a) p ro v id e  
k e y s  a n d  sp e c ie s  d e sc r ip tio n s .

F o n tan e to  e t al.: Id en tif ica tio n  k ey  to  m a rin e  ro tife rs
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