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-  e x h ib i te d  s im ila r  d i s t r ib u t io n a l  t r e n d s  in  a ll s e a s o n s ,  w i th  c o e n o t ic  d i s c o n t in u i t ie s  o c c u r r in g  a t 
w e l l-d e f in e d  d e p th s .  T h e  s a m e  z o n a t io n  p a t t e r n  w a s  p r o d u c e d  b y  f e c d in g -g u ild  a n a ly s i s .  E le v e n  
t ro p h ic  g r o u p s  w e re  i d e n t i f i e d .  T h e  m o s t  a b u n d a n t  g r o u p s  w e re :  H e r b iv o r e s ,  w h ic h  w e r e  f o u n d  
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T h is  s tu d y  s u g g e s ts  t h a t  in  t h e  P o s id o n ia  le a f  s t r a tu m ,  h e r b iv o r e s  a n d  h e r b iv o r e s - d e p o s i t  f e e d e r s ,  
a s  c o n s u m e r s  o f  e p ip h y t ic  m ic r o -  a n d  m a c ro f lo ra  a n d  d e p o s i t e d  p a r t i c u l a te  o r g a n ic  m a t t e r ,  p la y  a n  
im p o r ta n t  r o le  in  th e  e n e rg y  t r a n s f e r  f ro m  p r o d u c e r s  t o  h i g h e r  t r o p h ic  le v e ls  o f  t h e  s y s te m .

P ro b lem

T h e  vagile  fau n a  w ith in  th e  P osidonia  oceanica  c an o p y  co n stitu tes  o n e  o f  th e  
m ost im p o rta n t c o m p o n e n ts  o f  th e  ecosystem  fo rm ed  by this p h a n e ro g a m  
( K i k u c h i  &  P é rè s ,  1977). A  re le v an t frac tio n  o f  th e se  vag ile  o rg an ism s, b o th  in 
te rm  o f  ab u n d an c e  an d  sp e c ie s  d iversity , is c o m p o sed  o f  fo rm s lin k ed  to  th e  lea f 
su rface  ( L e d o y e r ,  1968). T h ey  a re  strongly  in f lu en ced  by  th e  fe a tu re s  o f  b o th  
th e  p la n t, w hich is a g ro w in g  su b s tra te  w ith h igh  se a so n a lity  ( O t t ,  1980), a n d  its 
ep ip h y te s  ( M a z z e l l a  &  O t t ,  1984), show ing spec ific  a d ap ta tio n s  to  th e  v a rio u s 
m ic ro en v iro n m en ts .

O n ly  in recen t y e a rs  h av e  s tu d ies focused  on th e  s tru c tu re  o f so m e  c o m p o ­
n en ts  o f  th e  vagile  co m m u n itie s  in re la tio n  to  th e  e n v iro n m en t ( S c i p i o n e  e t al.,
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1983; C h e s s a  et a l., 1989; M a z z e l l a  et a l., 1989), tak in g  aiso in to  accoun t that 
P osidonia  m eadow s a re  o ften  d istrib u ted  o v e r a w ide dep th  range (0 .5 -35  m ). 
W ith in  th is d ep th  g rad ien t, changes in p a ra m e te rs  such as hydrodynam ic  fo rces, 
light, te m p e ra tu re , and  sed im en t s tru c tu re  d e te rm in e  d ifferences in m eadow  
s tru c tu re  an d , d irectly  and ind irectly , in th e  s tru c tu re  and d istribu tion  o f the 
com m unities. T h is  has also been  observed  at th e  level o f ind iv idual taxocoenes 
such as po lychaetes ( G a m b i  et a l., 1989b), m olluscs (R u sso  et al., 1984; 1991), 
isopods ( L o r e n t i  &  F r e s i , 1983), am ph ipods ( S c i p i o n e  &  F r e s i , 1984), and 
d ecapods ( Z u p o  et a l., 1989).

T h ese  stud ies revealed  th e  presence  o f  a w ell-defined com m unity  associated  
w ith th e  shallow est s ta n d  o f  th e  P osidonia  b e d , and  o f  d e e p e r  com m unities with 
site-specific d ep th  ranges.

T h e  tro p h ic  in terac tions in th e  P osidonia  ecosystem  a re  highly com plex (O r r ,  
1981; C h e s s a  et a l., 1983) and influence com m unity  stru c tu re . S tud ies on  the 
function ing  o f  th is system  have m ostly  stressed  th e  ro le  o f  th e  detritu s-ch a in  in 
energy  tran sfe r  ( O t t ,  1981 ; W i t t m a n n  et al., 1981), placing less em phasis on the 
g razing  activity  on  ep iphy tes. T h is asp ec t, how ever, is o f  p a ra m o u n t im portance  
in tro p h ic  in te rac tio n s a t th e  leaf s tra tu m  level; it has been  recen tly  add ressed  in 
individual taxocoenes by m eans o f  feeding-guild  and m orpho-functional analy­
ses (R u s s o , 1989; S c i p i o n e , 1989; G a m b i  et al., 1989 b ) as w ell as by an 
experim en ta l ap p roach  ( M a z z e u .a  &  R u s so , 1989; S c i p i o n e  &  M a z z e i . l a ,  in 
p ress). Such investigations suggested  th e  p resence  o f  links and  in terac tions 
betw een  p lan t ep iph y tes and an im als, po in ting  o u t also  in te restin g  im plications 
regard in g  co-evo lu tion  (R u s s o , 1986; M a z z e u .a  et a l., in p ress).

T h e  p resen t analysis tak es in to  accoun t com m unity  s tru c tu re  and  its troph ic  
com position , It is based  on feeding guilds and  considers various g roups such as 
p o lych ae tes , m olluscs, tan a id s , isopods, am p h ip o d s, and decap o d s, w hich prev i­
o u s s tud ies have revealed  to  be  re lev an t co m p o n en ts  -  in te rm s o f  abun d an ce  
and  species richness -  o f  th e  vagile fau n a  o f th e  leaf s tra tu m . T his s tudy  aim s at 
de te rm in in g  how  th e  d ep th  d istribu tional p a tte rn  is m ain ta in ed  over tim e 
(seasons), bo th  in taxon  and tro p h ic  guild  o rgan iza tion . T h is  shou ld  p rov ide 
basic know ledge o f  how  b io tic  in te rac tio n s ( e . g ., feed ing  b eh av io u r) co n trib u te , 
to g e th e r w ith ab io tic  facto rs , to  d e te rm in e  the s tru c tu re  o f  th e  com m unities.

Material and Methods

In v estig a tio n s  w ere  c a rr ied  o u t  in a P osidonia  oceanica  b ed  o ff  L aceo A m e n o  (Is lan d  o f  Isch ia , G u lf 
o f N a p le s) , w hich ex ten d s from  I m  to  a b o u t 33 m d e p th  ( C o i .a n t o n i  et a i ,  1982; M a z z e l l a  et ul., 
1989). F iv e  s ta t io n s , lo ca ted  a lo n g  a  d e p th  tra n se c t a t 1 m , 3 m , 1 0 m , 15 m , an d  25 m , w e re  s tu d ied . 
A t  e ach  s ta tio n , tw o  rep lica te  sam p les  o f  vag ile  fau n a  w ere  co llec ted  in Ju ly  an d  N o v e m b e r  (1981) as 
well as in F e b ru a ry  an d  M ay (1982), fo r  a to ta l o f  10 sam p les  a m o n th . S am ples w e re  co llec ted  using 
a  h a n d -to w e d  n e t (a  rec ta n g u la r  fram e  m easu rin g  40  x  2 0 c m  w ith  a  n e t o f  400 pm  m esh  size) by 
S C U B A  div ing  accord ing  to  th e  tec h n iq u e  d escrib ed  by L e d o y e r  (1962) an d  m odified  an d  s ta n d a rd ­
ized  by R u s s o  et at. (1985) an d  R u sso  & V i n c i  (1991). T h is  tec h n iq u e  consists o f a se rie s  o f  s tro k es  
(60) d e liv e red  in su ch  a w ay as  to  sh a k e  th e  P osidonia  leaves from  th e  base  o f th e  sh o o ts  (R u s s o  cl 
a t., 1985). T h e  m e th o d  is s e m i-q u a n tita tiv e  an d  sam p les  can  th e re fo re  be  c o m p a re d . H o w e v e r, the  
v arie ty  o f  m ic ro en v iro n m e n ts  in th e  Posidon ia  c anopy  an d  th e  d iffe ren t sizes an d  b eh av io u rs  o r  life 
h ab its  o f  o rgan ism s resu lt in d iffe ren t c a p tu re  efficiencies for th e  v arious g ro u p s. N ev erth e less , in 
o u r  o p in io n  th is  m eth o d  is b est su ite d  to  co llec t th o se  vag ile  o rg an ism s stric tly  asso c ia ted  w ith the
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leaf s tra tu m  ( L e d o y e r ,  1962); it a lso  p ro v id es  th e  b e s t co m p ro m ise  b e tw een  sam p lin g  e ffo r t and 
o b ta in e d  in fo rm a tio n .

T h e  so rtin g  o f  sam ples in th e  lab o ra to ry  y ielded  sp ecim en s b e long ing  to  th e  following g roups; 
F oram inifera, Polychaeta, M ollusca , C o pepoda , O stracoda, A carina , P an topoda, Leptostraca, 
M ysidacea, C um acea, Tanaidacea , Isopoda , A m p h ip o d a , S to m a to p o d a  ( la rv a e ) .  D ecapoda, 
B rachiopoda, E ch inoderm ata , C haetognatha, an d  Pisces. A m o n g  th ese , p o ly ch ae tes , m olluscs, 
tan a id s , iso p o d s, a m p h ip o d s , an d  d ec ap o d s  w e re  id en tified  to  th e  species level an d  co n sid ered  in the 
p rcscn l analysis.

T h e  feed ing  analysis was p e rfo rm ed  by assigning  each  species  to  a feed in g  g u ild  accord ing  to 
l ite ra tu re  d a ta . D u e  to  th e  d iffe ren t tro p h ic  b e h a v io u rs  o ften  ex h ib ited  by th e  sam e species, m ixed 
ca te g o rie s  w e re  c re a ted . S pec ies w ith  u n k n o w n  tro p h ic  b e h av io u r w e re  assigned  to  th e  category  
U n k n o w n  (U n ) . A  to ta l o f  11 feed in g  guilds w e re  id en tified : S u sp en sio n  feed e rs  (S F ) , which feed  on 
s e s to n ; D e p o s it fee d e rs  (D F ) , w hich feed  o n  su rface  d e tr itu s ; D ep o sit-su sp cn sio n  feed e rs  (D S F ), 
w hich feed  bo th  on  d e p o s ite d  an d  su sp en d ed  m a te ria l;  D ep o sit feed c rs-ca rn iv o rcs  (D C ), w hich feed 
o n  d e p o sited  m ate ria l an d  fau n a; L im ivores (L i) , w hich feed  on  b u ried  o rg an ic  m a te ria l; H erb iv o res  
(H e ) ,  w h ich  g raze  on  m icro- an d  m acro a lg ae ; D e tritu s  feed e rs  (D c F ) , which feed  on  Posidonia  
tissue  as  “ d e tr i tu s” ; H e rb iv o res-d ep o sit feed e rs  (H c D F ), w hich feed  on  p lan t e p ip h y tes  an d  trap p ed  
o rg an ic  m a te ria l; C a rn iv o res  (C a ), w hich include  p re d a to rs  o r  scav en g ers ; O m n iv o res  (O m ), which 
m ay b e h a v e  as c a rn iv o res , h e rb iv o res , a n d /o r  d cp o s it-fced ers ; P aras ites  (P a ) ,  w hich p a ras itize  o th er 
an im als.

P o p u la tio n  p a ra m e te rs  su ch  as  species  r ichness, ab u n d a n ce , Q u a lita tiv e  D o m in an ce  (D Q  %  =  % 
n u m b er  o f  species  b e long ing  to  a given  ta x o n ) , Q u a n tita tiv e  D o m in an ce  (D l %  =  %  n u m b er  o f 
indiv iduals b e lo n g in g  to  a  g iven tax o n ), an d  tro p h ic  Q u a n tita tiv e  D o m in an ce  (%  n u m b e r  o f 
ind iv id u a ls  b e long ing  to  a  g iven  feed ing  guild) w e re  ca lcu lated  ( B o u d o u r e s q u e ,  1971). S truc tu ra l 
ana lysis  o f  th e  c o m m u n ity  was p e rfo rm e d  th ro u g h  a C o rresp o n d e n c e  A nalysis (C A ) ( L e g e n ­

d r e  &  L e g e n d r e ,  1984) on  a red u c e d  s e t o f  species (v a r iab le s ), e lim in a tin g  those  o ccu rrin g  only  with 
o n e  in d iv idua l in all th e  sam ples (40  o b se rv a tio n s) . S ignificance o f  th e  C A  axes  was calcu lated  
accord ing  to  F r o n t i e r  (1974). D iffe ren ces  b e tw e en  the two rep lica tes  o f e ach  s ta tio n  w ere  c o m p ared  
by th e  W ilcoxon tes t ( S o k a l &  R o h i .e ,  1973). In  o rd e r  to  e v a lu a te  in tra -  and  in tc rsam p le  sim ilarity , 
a m ean  linkage c lu s te r  analysis w as p e rfo rm ed  on  th e  c e n te red  sca la r  p ro d u ct m atrix  o b ta in e d  by  the 
“species  vs. s ta tio n s” analysis.

A  functional analysis w as p e rfo rm ed  using  aga in  th e  C o rresp o n d e n c e  A nalysis  on  the 
I I  id en tified  tro p h ic  ca te g o rie s  (v ariab les) an d  p o o ling  th e  tw o rep lica te s  o f  each  s ta tio n  (20 
o b se rv a tio n s).

Results

1. D escriptive taxonom ic and troph ic analysis

T h e  exam ined  taxonom ic g roups w ere  rep re sen ted  by  312 species and 20,591 
indiv iduals. T ax a  w ith th e  highest n u m b er o f species included M ollusca  (D Q ; 
3 0 .0 % ) , P olychaeta  (2 7 .2 % ) , and A m p h ip o d a  (2 6 .6 % ), w hile D ecapoda  
( 7 .6 % ) , Isopoda  ( 6 .2 % ) , and Tanaidacea  (2 .4 % ) w ere  less rep re sen ted . In 
te rm s o f  nu m b ers o f  indiv iduals, th e  b est rep re sen ted  taxa  w ere  M ollusca  (D I: 
5 1 .4 % ), D ecapoda  (23.1 % ) , and  A m p h ip o d a  (2 1 .0 % ) , follow ed by  Polychaeta  
( 2 .1 % ) ,  Isopoda  ( 1 .8 % ) , and  Tanaidacea  (0 .6 % ) .

C om m unity  ab u n d an ce  w as highest in N ov em b er (7,622 indiv iduals for 
10 sam p les), in te rm e d ia te  in F eb ru a ry  (4 ,919), and  low in Ju ly  (3,772) and M ay 
(3,772). M olluscs do m in a ted  in all seasons, p articu larly  in F eb ru a ry  (5 8 .2 % ), 
w ith th e  excep tion  o f  M ay (3 8 .1 % ) , w hen am ph ipods (3 3 .9 % ) w ere also 
d o m in an t. T h is la t te r  taxon  w as constan tly  a b u n d a n t, particu larly  in July 
(2 2 .7 % ) . D eca p o d s w ere  im p o rtan t in N ov em b er (2 8 .2 % ) and  F eb ru ary  
(1 7 .6 % )  (Fig . l a ) .
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Fig. 1. Q u a n tita tiv e  ( D l % )  (a )  a n d  q u a lita tiv e  ( D Q % )  (b )  d o m in an ces  o f  vag ile  fau n a  o f  the  
P osidonia  oceanica  le a f  s tra tu m  in d iffe ren t seaso n s, a: Ju ly  (J) : 1 .2 %  (P o ), 5 2 ,3 %  (M o ), 1 .0 %  
(T a ) , 2 .2 %  ( Is ) ,  2 2 .7 %  (A m ), 2 0 .6 %  (D e ) . N o v em b er (N ): 0 .8 %  (P o ) , 5 3 .2 %  (M o ), 0 .3 %  (T a ), 
0 .8 %  ( Is ) ,  16 .7%  (A m ), 2 8 .2 %  (D e ) . F e b ru a ry  (F ): 4 .0 %  (P o ), 5 8 .2 %  (M o ), 0 .8 %  (T a ), 3 .0 %  
(Is ) , 1 6 .4 %  (A m ), 17 .6%  (D e ) . M ay (M ): 3 .2 %  ( P o ) ,3 8 . l  %  (M o ), 0 .4 %  (T a ) ,  2 .0 %  (Is ) , 3 3 .9 %  
(A m ), 2 2 .4 %  (D e ) .
b: Ju ly  (J) : 13 .5%  (P o ) ,  3 8 .7 %  (M o ), 0 .8 %  (T a ) , 8 .4 %  (Is ) , 2 7 .7 %  (A m ), 10 ,9%  (D e ). 
N o v em b er (N ): 2 1 .5 %  (P o ), 3 8 .0 %  (M o ), 1 .8 %  (T a ) , 6 .8 %  (Is ) , 2 5 .8 %  (A m ), 6 .1 %  (D e ). 
F e b ru a ry  (F ): 2 4 .4 %  (P o ) , 2 7 .3 %  (M o ), 2 .5 %  (T a ) , 6 .3 %  ( is ) ,  3 0 .7 %  (A m ), 8 .8 %  (D e ) . M ay 
(M ): 1 8 .4 %  (P o ) , 3 4 .4 %  (M o ), 1 .8 %  (T a ) , 7 .4 %  (Is ) ,  3 1 .3 %  (A m ), 6 .7 %  (D e ) .

T h e  taxa  w ith the h ighest n u m b er o f  species in all se asons w ere  m olluscs, 
p articu larly  in Ju ly  a n d  N o v em b er (D Q : 3 8 .7 %  and 3 8 .0 % , respec tive ly ), 
follow ed by am p h ip o d s, p articu larly  in F eb ru ary  and  M ay (3 0 .7 %  and  3 1 .3 % , 
respec tive ly ), and  p o lychaetes , m ainly  in F e b ru a ry  (Fig . 1 b ).

T h e  n u m b er o f  species along  th e  tran sec t increased  slightly  w ith d e p th , 
p articu larly  in F eb ru a ry , w hen th e  com m unity  h ad  th e  low est values a t 1 m 
(m ean  o f  th e  tw o sam ples: 27) and th e  h ighest a t 25 m (87). T h e  low est overall 
values w ere  observed  in Ju ly , rang ing  from  34.5 species a t 1 m to  44 .0  at 25 m. 
A t l m  th e  h ighest values w ere  observed  in M ay (64). A t 3 m and  10m  in 
F eb ru a ry  and  N ov em b er, th e  n u m b er o f  species show ed  co m p lem en ta ry  trends 
(Fig . 2 a).

T h e  n u m b er o f  indiv iduals w as h ighest a t 3 m (3,462.5 to ta l va lue, m ean  o f  the 
tw o rep lica tes) in all th e  co nsidered  m o n th s, w ith an excep tionally  high value  in 
N ov em b er (1,816; m ean  o f  th e  tw o  rep lica tes). In M ay, how ever, th e  highest 
values w ere  found  a t 1 m (520 .5), w h ere  th e  low est values o ccu rred  in F eb ru ary  
(151.5) (F ig .2 b ) .

T h e  tro p h ic  analysis revealed  th a t th e  d o m in an t feed ing  ca tego ries o f  the 
com m unity  as a  w hole w ere H erb iv o res-d ep o sit feeders (6 0 .7 % ) , D eposit 
feeders-carn ivo res (1 6 .0 % ) , H erb ivo res (1 0 .5 % ) , and C arn iv o res (4 .9 % ) ,
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Fig. 2 . N u m b e r  o f  species  (a )  an d  n u m b er  o f  ind iv idua ls (b) o f  vag ile  fauna  in th e  fo u r seaso n s a long 
th e  d e p th  tran sec t. T h e  co lu m n s rep re se n t th e  m ean  values o f  th e  tw o  rep lica te s, th e  b a rs  th e  s ing le

va lu es  o f  e a ch  rep lica te .
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Fig. 3, N u m b e r o f ind ividuals belo n g in g  lo  th e  d iffe ren t feed in g  gu ilds a lo n g  th e  d e p th  tra n se c t and  
in th e  d iffe ren t seasons. T h e  n u m b er  o f  ind iv iduals fo r  H e , H c D F , an d  D C  h ave  b e e n  d iv ided  by 10 
in o rd e r  to  m ain tain  th e  sam e num erical scale on  th e  Y  axis.
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follow ed by D eposit-suspension  feed e rs  (2 .4 % ) , D ep o sit feeders (1 .9 % ) , 
U n k n o w n  (1 .5 % ) , O m nivores (1 .4 % ) , P arasites ( 0 .3 % ) , D e tr itu s  feeders 
( 0 .2 % ) , and  S uspension feeders (0 .2 % ) .

T h e  H e D F  d o m in a ted  along  th e  tran sec t in all seasons, reach ing  th e ir  highest 
values m ainly a t 3 m . H erb iv o re s w ere  m ost a b u n d an t a t th e  shallow  sta tions in 
M ay (599 indiv. a t 1 m ; 244 indiv. a t 3 m ). C a and D C  w ere  m ost com m on at 
in te rm e d ia te  and  deep  s ta tio n s , the la t te r  g roup  a tta in in g  highest values in 
N o v em b er at 3 m  and 10m  (803 and 367 ind iv ., respectively ). O th e r  groups 
show ed  no  p a rticu la r  d istribu tional tren d s , exh ib iting  m axim um  num ber of 
indiv iduals in d iffe ren t seasons and d ep th s (Fig. 3).

Polychaeta

A to ta l o f 934 ind iv iduals b e long ing  to  101 taxa  w ere co llected ; 40 species w ere 
rep re sen ted  by  only  a single ind iv idual. A  to tal o f  506 individuals, belonging to 
22 species o f  th e  fam ilies Terebellidae, Sabellidae, Serpulidae, and  Spirorbidae, 
w ere  sessile fo rm s living p erm an en tly  w ithin tubes. D u e  to th e ir  life hab its, 
these  su sp ension -feeders a re  om itted  from  th e  follow ing analysis, which th e re ­
fo re  refe rs to  th e  79 rem ain ing  vagile o r  se d en ta ry  species.

A m o n g  th e  m an y  species fou n d , none was no tab ly  m o re  a b u n d a n t than  or 
d o m in an t o v e r th e  o th e rs . T h e  b es t rep re sen ted  fam ily w as Syllidae, w hich had 
th e  h ighest n u m b e r  o f  species (40) y e t relatively  few individuals (270). T h e  to tal 
n u m b er o f  species and indiv iduals increased  from  Ju ly  to  F eb ru a ry , w hen 
m axim a w ere  o b se rv ed , and  decreased  slightly  in M ay. In each m o n th , ab u n ­
dance  genera lly  increased  w ith d e p th , w hile the n u m b er o f  species show ed 
irreg u la r trends.

W ith  regard  to spa tia l d is trib u tio n , som e species w ere  p resen t o r  slightly  m ore 
a b u n d an t in th e  shallow est stan d s (1 and  3 m ): G rubeosyllis clavata 
( C l a p a r e d e ) ,  G. vieitezi S a n  M a r t i n ,  Syllis prolifera  K r o h n ,  Platynereis 
dum erilii ( A u d . &  M . E d w . ) ,  and  P olyophtha lm us p ictus  ( D u j a r d i n ) .  O th e r  
species o ccu rred  o r  w ere  m o re  a b u n d an t in the in te rm e d ia te  and deep  stands: 
K efersteinia cirrata  ( K e f e r s t e i n ) ,  G rubeosyllis yra ide  S a n  M a r t i n ,  Eurisyllis  
tuberculata  E h l e r s ,  and  O dontosyllis g ibba  C i.a p a r f .d e . T h e  rem ain ing  taxa 
w ere  p re sen t a t all d ep th s (Sphaerosyllis hystrix  C l a p a r e d e )  o r  show ed  an 
irreg u la r d istribu tion  p a tte rn .

T h e  few species p re sen t du ring  all m on ths w ere  S. hystrix, E. tuberculata, 
P. dum erilii, and  G lycera tesselata G r u b e . S easonal d ifferences w ere d ue  to a 
few species being  m o re  a b u n d an t in a p articu la r m o n th , e .g . G. clavata  and 
S. prolifera  in M ay, K. cirrata and  S. hystrix  in N ov em b er, o r E. tuberculata  and 
P. p ic tu s  in F eb ru a ry . T h e  rem ain ing  taxa  show ed no particu lar tem poral 
p a tte rn .

T h e  tro p h ic  analysis y ielded  a to ta l o f  n in e  feed ing  guilds, m ost co h e ren t with 
th e  classification  o f  F a u c h a l d & J u m a r s  (1979). C arn ivo res (181 individuals in 
all sam ples), m ostly  K. cirrata and  several species o f  th e  genus Syllis (Syllidae), 
w ere  th e  m ost a b u n d an t guild  and generally  in h ab ited  th e  d e e p e r  sta tions. 
H erb iv o res (77 ind iv iduals), m ainly P. dum erilii, Nereis rava  E h l f . r s , and 
P. p ictus, w ere  q u ite  a b u n d a n t, especially  in th e  shallow  sta tio n s and  in Ju ly  and
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M ay, D eposit feeders-carn ivo res (53 individuals) w ere  rep re sen ted  by species o f 
th e  genus Sphaerosyllis (Syllidae: E xogoninae) and  w ere  relatively  a b u n d an t 
along  th e  e n tire  tran sec t in N o v em b er and F eb ru a ry , being  neglig ib le in the 
o th e r  m o n th s. H erb iv o res-d ep o sit feed ers  (82 ind iv iduals), com posed  o f  d iffe r­
en t E xogoninae, w ere  p re sen t all a long  th e  tran sec t and  w ere  m o re  ab u n d an t in 
M ay. T h e  few D eposit feeders and  L im ivores m ost likely included  species 
inhab iting  th e  rh izom es.

Mollusca

A to ta l o f 10,330 indiv iduals belong ing  to 87 species -  20 being re p re se n te d  by 
only  o n e  specim en  -  w ere  iden tified . T hey  w ere d is trib u ted  in tw o classes as 
follow s: G astropoda  (no . o f  indiv .: 10,292; D I: 9 9 .7 % ; no. o f  species: 76; D Q : 
8 7 .4 % ), Pelecypoda  (32; 0 .3 % ; 11; 1 2 .6 % ).

T h e  p ro sob ranch  gastro p o d  groups w ith th e  h ighest n u m b er o f individuals 
an d  species w ere  Trochidae, in shallow  b ed s , Cerithiidae, in d e e p  b ed s , and 
especially  Rissoidae, at all d ep th s (see also  R u s s o  et a l., 1983). A s stressed  
ea r lie r  ( I d a to  et a l., 1983), th e  s tru c tu re  o f  th e  com m unities a long  the dep th  
g rad ien t show ed  a  c lea r  zo n a tio n  p a tte rn . Such stru c tu ra l zo n a tio n , w ith 
changes in p o p u la tio n  p a ram e te rs  (n u m b er o f  species and  ind iv iduals), was also 
found  to  persist seasonally  (R u ss o  et a l., 1984; 1991).

Six feed in g  guilds w ere  iden tified , m ainly on th e  basis o f  rad u la r  s tru c tu re  
and , th e re fo re , o f  th e  m ain  evo lu tio n ary  tren d s as reflec ted  by p ro sob ranch  
system atics (R u s s o , 1986). T h e  A rchaeogastropoda  g roup  con ta ins m ost truly 
g raz ing  H erb iv o re s  in h ab itin g  seag rass b ed s ( e .g .,  G ibbula  sp p ., Ju jub inus  
sp p .) ; it aiso  includes species w hich feed  on  colonial and  se d en ta ry  anim als 
(F C S A , e .g . ,  C alliostom a  sp p .)  as defin ed  by P u r c h o n  (1977), a ca tego ry  
d istingu ished  fro m  tru e  C arn iv o res. T h is  la t te r  g ro u p  also  con ta in s som e 
m esogastropods (C erithiopsis  spp . and  M o m o p h o ru s  sp p .) . M ost M esogas­
tropoda  in th e  P osidonia  b ed s (m ainly R issoidae  and  C erithiidae) have been  
gro u p ed  in th e  H erb iv o res-d ep o sit fe ed e rs  guild . T h e  m o st evo lved  g ro u p , 
N eogastropoda, m ainly specialised  as active p red a to rs , has been  included in the 
C arn ivo res guild.

T h e  ca teg o ry  S uspension  feed ers  w as com posed  so le ly  o f  th e  few  ses- 
to n o p h ag o u s b ivalves co llec ted  by  th e  hand -to w ed  net.

H erb iv o res-d ep o sit feed ers  w ere th e  m ost a b u n d a n t all a long  th e  tran sec t and  
in all se asons (F ig . 4 ); species th a t c o n tr ib u te  to  th e  h igh  q u an tita tiv e  d om in an ce  
(8 4 .9 % ) o f  this guild  w ere R issoa (G on iostom a) italiensis V e r d u i n , in the 
shallow  bed (1 -3  m ), A lva n ia  lineata R is so , a t in te rm e d ia te  d ep th s (3 -10  m ), 
and  R issoa  violacea  D e s m a r e s t  and  B ittium  latreillii ( P a y r a u d e a u )  in th e  d e e p  
b ed  (15-25 m ). H erb ivo res m ainly in h ab ited  th e  shallow est sta tion  ( l m )  and 
show ed a p eak  ab u n d an ce  in F eb ru a ry , d ue  m ainly to  G ibbula  ardens  ( v o n  

S a u s )  ( F ig .4 ). C a rn iv o res increased  in do m in an ce  w ith  d e p th , reach in g  m axi­
m um  values in th e  d eep es t s ta tio n s in all seasons, m ainly  d ue  to  G ranulina  
clandestina  ( B r o c c h i ) .  A  m inor ro le  w as p layed by th e  o th e r  feeding guilds such 
as P arasites , F C S A , and S uspension  feed ers , w hich seem ed  to  b e  m o re  p re v a ­
len t in th e  d eep  stands.
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Fig. 4 . M ollusca . Q u a n tita tiv e  D o m in an ce  ( D l % )  o f  tro p h ic  ca teg o rie s  a long  th e  d e p th  tran sec t in 
th e  fo u r  seaso n s.

Tanaidacea

Six species o f  tan a id s w ere  fo u n d , fo r a to ta l o f  103 individuals. O f these, 
67 ind iv iduals w ere  Leptochelia  savignyi K r o y e r , w hich is p re se n t in all four 
seasons, reach in g  a m axim um  n u m b er in July (39) and  show ing a decreasing  
tre n d  w ith  d e p th . P arapseudes la tifrons  ( G r u b e )  and  Paratanaidae  g en . sp . w ere 
found  only  in F eb ru a ry  in th e  shallow  and d eep  stan d s o f  the bed , respectively. 
T h e  o th e r  species w ere p re se n t w ith few  indiv iduals in on ly  o ne  sta tio n .

T h e  co llec ted  species w ere considered  to  b e  D eposit feed ers; som e form s 
(A pseudidae)  can  su p p lem en t deposit feeding b eh av io u r w ith suspension 
feeding.

Isopoda

Isopods w ere  p resen t w ith 18 species and  a to tal o f  369 individuals. A s a w hole, 
th e  n u m b er o f indiv iduals reached  a peak  in F e b ru a ry  (148) com p ared  w ith July 
(82), N o v em b er (61), and  M ay (77). T h e  n u m b er o f  species d id not vary 
significantly  w ith season : Ju ly  (10), N o v em b er (11), F eb ru a ry  (13), M ay (12).

A s regards d ep th  d istrib u tio n , th e  m axim um  n u m b er o f  indiv iduals w as found 
a t  in te rm e d ia te  s ta tio n s  (10 , 15 m ), ex cep t in F e b ru a ry  (25 m ), w hile th e  
m in im um  alw ays occurred  a t 1 m .
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T ren d s  o f  th e  w ho le  tax o n  w ere strong ly  in fluenced  by C ym odoce hanseni 
D u m ay  (179 ind iv iduals, m ostly  juven iles), w hich w as by  fa r  th e  d o m in an t 
species in N ov em b er (D I: 5 5 .7 % ), F eb ru ary  (5 5 .0 % ) , and M ay (6 3 .6 % ); in 
Ju ly  th is ro le  w as p layed by Syn isom a  appendicu la tum  (R isso ) (4 0 .0 % ). F u r­
th e rm o re , D isconectes p icard i ( A m a r )  reach ed  its p eak  o f  ab u n d an ce  in Ju ly , 
w hereas Jaeropsis do llfu si N o r m a n  and D ynam ene tubicauda  H o i .d i c h  w ere 
m o re  ab u n d an t in F eb ru a ry . O th e r  species ( G nathia  cf. vorax  L u c a s , A stacilla  
m editerranea  K o f .h i .f.r )  w ere  p resen t in all fo u r  m o n th s, a lthough  th e ir d is trib u ­
tion  d id not show  any  c lea r  tren d .

W ith  regard  to  feed ing  guild d is tr ib u tio n , H erb ivo res-deposit feeders w ere 
s trong ly  d o m in an t b o th  in  te rm s o f  species (D Q : 5 3 .0 % )  an d  ind iv iduals (D I: 
7 0 .0 % ). D u e  to  th e  num erical im p o rtan ce  o f  C. hansen i and  S. appendicu la tum  
w ithin th is tro p h ic  g ro u p , tem poral and  spa tia l p a tte rn s  o f  H erb ivo res-deposit 
feed ers  fun d am en ta lly  re flec te d  th o se  show n  by  th e  tw o  species. P arasites  w ere  
rep re sen ted  m ainly by ju v en ile  G nathia, know n to  feed on  seag rass fishes. 
J. do llfu si w as included  am ong  C arn iv o res, based  on  an o bse rvation  by F r e s i 
(1968) th a t th is species m ay  feed  p re fe ren tia lly  on  H ydrozoa . D ep osit-suspen- 
sion feeders w ere  re p re se n te d  by A . m editerranea.

Am phipoda

A m p h ip o d s w ere  p resen t w ith 77 species, belong ing  to  51 gen era  and  25 fam ­
ilies, fo r  a  to ta l o f  4 ,217 individuals. O f  th ese , 19 w ere  r a re  (only  o ne  indi­
v idual).

T h e  n u m b er o f  species along  th e  transect show ed  d iffe ren t tren d s in the 
d ifferen t seasons: a slight increase  w ith d ep th  w as reco rded  in Ju ly  (m ean  o f  the 
tw o rep lica tes from  9.5 to 13), w hile in F eb ru ary  th is increase was m ore 
p ro n o u n ced . H e re , m inim um  values o ccu rred  a t  1 m  (5 ), m axim um  v a lues a t 
25 m (31), w ith a stro n g  redu c tio n  a t 10 m (11). A  sim ilar p a tte rn  o f  reduction  
w as no ted  in M ay, w hen th e  h ighest values w ere p re sen t instead  a t 1 m (19 .5 ). A 
tre n d  o p p o site  to  th a t  re co rd ed  in F e b ru a ry  a n d  M ay w as fo u n d  in N ov em b er, 
w ith the low est values a t 25 m (9).

T h e  n u m b er o f indiv iduals increased  w ith d e p th  in F eb ru a ry , w ith th e  highest 
values at 25 m (m ean  indiv iduals 139) and  th e  low est a t 1 m (11); an o pposite  
tren d  was ob se rv ed  in th e  o th e r  m o n th s, p a rticu larly  in M ay, w hen th e  g rea test 
n u m b er w as found  a t 1 m (343.5).

T h e  am ph ipod  com m unity  w as m ainly re p re se n te d  by A p h eru sa  chiereghinii 
G i o r d a n i - S o i k a  (to ta l n u m b er o f indiv iduals: 903), A m p h ith o e  helleri G .  K a r a - 

m a n  (643), D exam ine sp inosa  M o n t a g u  (337), H ya le  sch m id ti ( H e l l e r )  (285), 
A o ra  sp in icorn is  A f o n s o  (273), Phtisica m arina  S l a b b e r  (222), an d  Liljeborgia  
dellavallei S t e b b i n g  (100); these  species accoun ted  for 6 5 .5 %  o f  th e  to ta l. In 
Ju ly , th e  d o m in an t species w ere  D. sp inosa  and  P. m arina, in N o v em b er and 
F eb ru a ry  A . sp in icornis  and  A . chiereghinii, w hile in M ay A . helleri was do m i­
n an t, being  responsib le  fo r th e  h ighest ab u n d an ce  v a lues a t  1 m , as n o te d  above.

E igh t tro p h ic  ca tego ries w ere  iden tified : D ep o sit feeders (6 .1 % ) , D eposit- 
suspension feeders (1 0 .5 % ) , D eposit feeders-carn ivo res ( 2 .9 % ) ,  H erb iv o res 
(3 0 .2 % ) , D e tr itu s  feed ers  ( 0 .8 % ) ,  H erb iv o res-d ep o sit feed ers  (3 5 .8 % ),
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Fig. 5 . A m p h ip o d a .  Q u a n tita tiv e  D o m in an ce  (D I  % )  o f  tro p h ic  c a teg o rie s  a lo n g  the d e p th  tran sec t 

in th e  fo u r seasons.

O m nivores (6 .7 % ) , U nknow n  (7 .0 % ) . T h e  dom in an t feed ing  ca tego ries, He 
an d  H e D F , w ere  m ainly  rep re sen ted  by  H. schm id ti, H yale ca m p to n yx  ( H e l ­

l e r ) ,  A . helleri, A m p h ith o e  ram ond i  A u d o u i n ,  C ym adusa crassicornis 
(A . C o s t a ) ,  as well as by  A . chiereghinii and  D. spinosa, respectively.

T h e  h ighest H e rb iv o re  dom in an ces w ere  o b se rv ed  at th e  shallow  sta tions, 
m ainly in Ju ly  (1 m : 5 7 .8 % ; 3 m: 4 9 .3 % )  and  M ay (1 m : 7 5 .2 % ; 3m : 5 3 .9 % ) .  
H erb iv o res-d ep o sit feeders w ere  p re se n t constan tly  all a long  th e  tran sec t, 
p a rticu la rly  in N o v em b er (5 0 .6 % )  an d  F e b ru a ry  (3 6 .5 % )  (F ig .5 ); in these 
seasons, D eposit-suspension  feed ers w ere  also  im p o rtan t (1 7 .8 %  and 1 4 .5 % , 
respectively ). In Ju ly  th e  O m nivores, m ainly rep re sen ted  by th e  Caprellidae  
P. m arina, w ere  also  d o m in an t (1 7 .7 % ) . In  F e b ru a ry  and  M ay, in th e  d e e p e r  
stan d s, D eposit feed ers  such as L . dellavallei and  D ep o sit feeders-carn ivores 
such as L ysianassidae  w ere also im p o rtan t. D e tr itu s  feeders w ere  poorly  rep ­
resen ted  by A ty lu s  vedlom ensis  ( B a t e  &  W e s t . )  and G am m arella  fucico la  
( L e a c h )  and  w ere p re sen t only in th e  deep est sta tio n  (25 m ).

Decapoda

S ix teen  species, to ta lling  4 ,632 ind iv iduals, w ere  iden tified ; so m e , such  as Pisa 
m uscosa  (L .)  and M acropodia rostrata  (L .) ,  belong ing  to th e  fam ily M ajidae, 
w ere rep re sen ted  only  by few individuals. T h e  strong ly  dom inan t species in all
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the co nsidered  m onilis w ere H ippo ly te  inerm is  L e a c h  ( 1 , 4 1 9  ind iv .)  am o n g  t h e  
N atantia  and  C estopagurus tim idus  (R o u x ) (2,717) am ong  th e  R eptantia . T h e  
rem ain ing  species w ere  ap p aren tly  re la ted  to  p a rticu la r  seasons: G alathea  
interm edia  L i lu e b o r g  m o re  freq u e n t in w in ter m on ths; G alathea bolivari 
Z a r i q u i e y  A l v a r e z  p resen t only in Ju ly  and  F eb ru ary ; few E u ryn o m e aspera  
( P e n n a n t )  in N o v em b er; and  T hora lus cranchii ( L e a c h )  p resen t on ly  in 
N o v em b er and F eb ru ary .

T h e  tw o dom in an t species show ed  d ifferen t p a tte rn s  a lo n g  th e  d e p th  tran sec t 
in th e  d iffe ren t m on ths (Fig. 6). In July and  N ov em b er, H. inerm is w as m ore 
ab u n d an t a t th e  sha llow er s ta tio n s , in F eb ru a ry  at th e  in te rm e d ia te  s ta tio n s 
(1 0 -1 5 m ). In M ay th is species show ed  a stro n g  decrease  at 15 and  25m . 
C om pared  w ith the d istribu tion  o f H . inerm is, C. tim idus  show ed  an opposite  
tre n d  in  Ju ly , a  s im ilar tre n d  in N o v em b er, w hile  in F eb ru a ry  and  M ay it was 
m ost ab u n d an t in th e  d e e p e r  sta tions.

F ive tro p h ic  g roups w ere  id en tified . D u e  to  th e  h igh  ab u n d an ce s o f  H . inerm is  
and  C. tim idus, th e ir  feed ing  b eh av io u r strong ly  d e te rm in ed  th e  tro p h ic  s tru c ­
tu re  o f  th e  taxon . T h e  fo rm er can  b e  co nsidered  to be a  H erb iv o re -d ep o sit 
fe e d e r , th e  la t te r  a D ep o sit feeder-ca rn iv o re . In Ju ly , D eposit feeders-car­
n ivores w ere  m o re  a b u n d an t a t th e  d e e p e r  s ta tio n s and H erb ivo res-deposit 
feed ers  a t  th e  sha llow  sta tio n s ; in N o v em b er th ey  w ere equally  a b u n d an t all
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a long  th e  tran sec t, w ith a sm all peak  o f  th e  fo rm er at 3 m (800 ind iv .). T he 
abun d an ce  o f  D C  increased  tow ards th e  d e e p e r  s ta tions in F eb ru ary  and  M ay, 
w hen th e  H e D F  w ere  found m ainly at the shallow er sta tions. In F eb ru ary  and 
M ay, C arn iv o res w ere  also  p resen t in g re a te r  num bers.

2. S tructura l analysis

a. P o p u la tio n  s tru c tu re

T h e  C o rresp o n d en c e  A nalysis w as p erfo rm ed  on 212 species: 45 polychaetes, 
67 m olluscs, 7  tan a id s , 13 isopods, 63 am p h ip o d s, and  17 d ecapods. T w o axes 
w ere  significant and  accoun ted  fo r 19 .2%  and 15 .0%  o f  to tal variance, respec­
tively . O bserv a tio n  p o in ts o f  all th e  m on ths considered  a re  o rd e re d  along  the 
first axis accord ing  to d e p th , w ith th e  shallow  sta tio n  sam ples at th e  positive 
po le  and th e  d e e p  ones a t the negative po le  (Fig. 7 ). T h e  second axis se para te s 
th e  m ajority  o f  th e  sam ples accord ing  to th e  m on th  o f  co llection , especially  the 
shallow  and  in te rm e d ia te  s ta tions (1 m , 3 m , 15 m ), w ith F eb ru ary  and 
N o v em b er tow ard  th e  positive po le  and  Ju ly  and  M ay tow ard  th e  negative pole; 
th e  shallow  sta tio n  sam ples (1 m , 3 m ) o f M ay a re  strong ly  se p ara te d  from  the 
o th e rs . T h e  tw o  rep lica tc-po in ts c losely  ad jo in  each  o th e r , ex cep t in certa in  
shallow  sta tio n s (e . g ., 1 m in M ay); th e  d istances betw een  the rep licate-po in ts 
d ecreased  w ith d e p th . T h e  tw o  rep lica tes  fo r e ach  s ta tio n  w ere  n o t significantly  
d iffe ren t a t P =  0.05 ( W i l c o x o n  tes t) . T h e  c lu s te r analysis also revealed  that the 
rep lica tes  o f  m ost s ta tio n s w ere  associa ted  a t  high levels o f  sim ilarity ; the 
excep tions w ere  the s ta tio n s at 1 and 10 m in Ju ly , a t 25 m in N ov em b er, and at 
15 m  in F e b ru a ry , w hich w ere  associa ted  at an average  sim ilarity  below  0.5.

T h e  species con trib u tin g  th e  m ost to  axes I and II w ere located  n e a r  the 
fo llow ing sta tions:

- l m  (M ay): G rubeosyllis clavata (II: 1 .5 ) ,  Syllis prolifera  ( II : 1 .1 ) ,  
A m p h ith o e  helleri (I: 2 1 . 8 ;  II: 3 1 . 0 ) ,  C ym adusa crassicornis (I: 1 .3 ;  II: 1 .5 ) ,  
M icrodeutopus anom alus  ( R a t h k e )  (I: 2 . 0 ;  II: 4 . 1 ) ,  E lasm opus  s p .  ( II : 1 .3 ) ,  
S teno thoe m onocu lo id es  ( M o n t a g u ) (I: 1 .1 ;  II: 1 . 1 ) ,  H yale ca m ptonyx  (II: 1 .3 ) ;

-  1 m (Ju ly ): G ib b u la  um bilicaris  (L .)  (I: 2 .4 ) , H yale schm id ti (I: 3 .1 );
-  3 m  (M ay -Ju ly ): D exam ine spinosa  (I: 1.1);
-  1 m (F e b ru a ry ): G ibbu la  ardens  (I: 1.9; II: 1 .7 ), R issoa  italiensis ( I :  7 .3 ;

II: 14.8);
-  3 m  (F e b ru a ry ): R issoa ventricosa  ( D e s m a r e s t )  (II: 1.4); H ippo ly te  inerm is

(I: 1.5; II: 2 .7 );
-  3 m  (N o v em b er): A lva n ia  lineata  ( II : 11.8);
in te rm e d ia te  and d eep  sta tions: Cestopagurus tim idus  (I: 7 . 0 ) ,  Pusillina  

d o liu m  ( N y s t )  (I: 1 .2), R issoa violacea (I: 4 .7 ) , Rissoella inflata  ( M o n t f . r o s a t o )  

(I: 7 . 5 ;  II: 3 . 3 ) ,  C oriandria cossurae  ( C a l c a r a ) (I: 2 .1 ; II: 1.2), B ittium  latreillii 
(I: 6 . 3 ;  II: 5 . 6 ) ,  O dostom ia  sp . (I: 4 .2 ; II: 1 .4), C ym odoce hanseni (I: 1.5), 
A p herusa  vexatrix  (I: 1.1).
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Fig. 7 . P o p u la tio n  s tru c tu re  o f  v ag ile  fau n a . O rd in a tio n  m odel o f  C o rresp o n d e n c e  A nalysis (C A ). 
212 v a riab le s  (sp ec ies), 40  o b se rv a tio n s  (sam p les) . S ta tio n  po in ts : 1 -3 -1 0 -1 5 -2 5  (d ep th s ) , a -b  
(Ju ly ), c -d  (N o v e m b e r) , e - f  (F e b ru a ry ),  g -h  (M ay ). S pec ies po in ts : 8 , G rubeosyllis  clavata; 28, 
S y llis  p ro life ra ;  4 9 , G ib b u la  ardens;  50, G ib b u la  um bilicaris;  60, R issoella  in fla ta;  6 1 , C oriandria  
cossurae;  64, P usillina  d o liu m ;  68, Rissoa  italiensis; 71, Rissoa  ventricosa;  7 2 , Rissoa  violacea; 73, 
A lva n ia  lineata; 7 7 , B ittiu m  latreillii; 102, O d o sto m ia  s p .;  130, C y m o d o ce  h a n sen i;  143, A m p h ith o e  
helleri; 145, C ym a d u sa  crassicornis;  148, M icro d eu to p u s a n o m a lu s;  152, A p h e ru sa  vexatrix; 158, 
D exam ine  sp in o sa ;  165, E la sm o p u s  s p .;  187. S ten o th o e  m o n o cu lo id es;  188, H yale ca m p to n ix;  189, 
H ya le  sch m id ti;  197, H ip p o lyte  inerm is;  204 , C estopagurus tim idus.
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Fig. 8 . T ro p h ic  s lru c tu re  o f  vag ile  fau n a . O rd in a tio n  m odel o f  C o rresp o n d e n c e  A nalysis (C A ). 
12 v a ria b le s  ( tro p h ic  c a te g o r ie s ) , 2 0  o b se rv a tio n s  (sa m p le s) . S ta tio n  p o in ts : 1 -3 -1 0 -1 5 -2 5  (d ep th s ) , 
a: J u ly , b: N o v e m b e r, c: F eb ru a ry , d: M ay. SF: Su sp en sio n  feed e rs , D F ; D ep o sit fee d e rs , DSF: 
D c p o sit-su sp en sio n  feed e rs , D C : D ep o sit fccd c rs -ca rn iv o rcs , Li: L im ivorcs, H e: H e rb iv o re s , D cF : 
D e tri tu s  fee d e rs , H e D F : H erb iv o res -d ep o s it fee d e rs , C a : C arn iv o res : O m : O m n iv o re s , P a: P a ra ­

s ite s , U n: U n k n o w n .



32

b. T roph ic  s tructure

G a m o i ,  L o r e n t i ,  R u s s o ,  S c i p i o n e  &  Z u p o

T h e  o rd in a tio n  m odel -  in th e  p lan e  o f  th e  first tw o fac to rs , w hich accoun t for 
th e  follow ing percen tag es o f  v arian ce , FI: 5 7 .9 %  and  F II: 18 .9 %  -  show s that 
th e  sta tio n  p o in ts a re  o rd e re d  accord ing  to  d e p th , a lo n g  a series o f  parabo lic  
a rches, w ith th e  shallow  and  the d eep  sta tio n s tow ard  th e  positive po le  o f  axis I 
and  II, respectively  (F ig . 8). A  s tro n g  d isjunction  o f H erb ivo res, located  close to 
th e  1 m sta tions in M ay and  F eb ru a ry , is ev id en t; the o th e r  m ain  feeding  guilds 
a re  o rd e re d  acco rd ing  to dep th : H erb iv o res-d ep o sit feed ers  close to  th e  in te r­
m ed ia te  s ta tio n s , D ep o s it feeders-carn ivo res and C arn ivo res tow ard  th e  deep est 
s ta tio n s along  w ith S uspension- and D eposit feed ers; D e tr itu s  feeders are  
strong ly  po larized  tow ard  th e  positive  p o le  o f  axis II.

Discussion

T h e  vagile fauna o f  the P osidonia oceanica  le a f  stra tu m  is clearly  zoned  along  
th e  tran sec t, show ing  a lm ost th e  sam e p a tte rn  in th e  fo u r seasons; th is confirm s 
th e  resu lts o f  a tw o-m onth  analysis ca rried  o u t in th e  sam e m eadow  ( M a z z e u .a 

et al., 1989; M a z z e u .a  et a l., 1991).
T h e  zonation  a lo n g  th e  dep th  g rad ien t reveals th e  p resence  o f  a shallow er 

com m unity , characterized  by a m o re  p ron o u n ced  seasonality , and a d e e p e r , less 
variab le  o n e . A  tran sitio n  can be recognized  betw een  these tw o  assem blages; it 
co rre sp o n d s to th e  in te rm e d ia te  p o rtio n  o f  th e  m eadow  and  is charac te rized  by 
special fea tu re s (P irc ,  1984) such as m eadow  m orphology  and clines o f  physical 
facto rs {e .g .,  th e rm o clin e , w a te r  m o tion ). T h is zone is th e re fo re  a boun d ary  
betw een  th e  shallow  s ta n d , w here  the env iro n m en t is m o re  stressfu l, and the 
m ore s tab le  d eep  one .

In au tu m n  and  w in ter the com m unities w ere  rich er bo th  in species and 
ind iv iduals, as has been  ob se rv ed  fo r o th e r  phan ero g am s ( N e l s o n , 1979; 
N e l s o n  et al., 1982) and  in p rev ious analyses ( M a z z e l l a  et al., 1989), and 
p resen t a h ig h e r variab ility  along  th e  tran sec t than  in o th e r  seasons. T h is could 
be  d u e  to  a  n u m b er o f  seasonal facto rs , b o th  ab io tic , such as h igher fluctuations 
of env iro n m en ta l cond itions, and  biotic. T h e  la tte r  include m eadow  fea tu res 
(reduced  lea f  covering  and  canopy  heig h t), low er p red a tio n  p ressu re  ( N e l s o n , 

1979), and  individual tax o n  dynam ics.
A s fo r  com m unity  tro p h ic  s tru c tu re  along  th e  tran sec t in th e  d ifferen t 

m o n th s, a stro n g  co rre la tio n  w ith p o p u la tio n  s tru c tu re  w as n o ted . T h is  is 
ev iden t from  a com parison  o f  th e  two C A  o rd in a tio n s  (Figs. 7 and  8). T rop h ic  
s tru c tu re  is dom in a ted  by p lan t feeders (H e D F  and H e ) , w hich accoun t fo r over 
7 1 %  o f  to ta l popu la tio n  and  show  a w ell-defined  vertical zo n a tio n . This 
d om inance  is also  ev iden t w ithin each  faun istic  g ro u p , fo r  exam ple in the 
d o m in an t ta x a , m olluscs and  am ph ipods. Ind iv idual taxonom ic  g roups show ed 
specific tren d s th a t will b e  d iscussed  separa te ly .

P o lychaetes in the P osidonia  leaf s tra tu m  had a high species richness bu t low 
ab undances. T h is  is co h e re n t w ith  prev ious s tud ies in L aceo  A m en o  (Coi.o- 
g n o i .a  et a l., 1984; M a z z e l l a  et a i ,  1989) and  in o th e r  p ra iries  ( G a m b i  et al., 
1989 b ). V agile po lychaetes ap p a ren tly  do  no t find th e  lea f  stra tu m  a favorab le
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h a b ita t, p ro b ab ly  d u e  to  th e  m o re  stressful physical cond itions, com petition  
w ith  o th e r  tax a , o r  p red a tio n  p ressu re  ( C h e s s a  et a l., 1989). P o lychaetes are 
m o re  a b u n d an t in th e  rh izom e lay er ( P r o n z a t o  &  B e l l o n i , 1981; S a n  M a r t in  

&  V i e i t e z ,  1984; G i a n g r a n d e ,  1985) w here  they  generally  find m o re  favorab le  
physical co nd itions ( G a m b i  et al., 1989 a). A m o n g  th e  dom in an t fam ily of 
Syllidae, m any species a re  in te rstitia l form s (E xogoninae), w hile those  syllids 
ab u n d an t in th e  shallow  stand  o f  th e  b ed  a re  com m only  found  on  h a rd  littoral 
b o tto m s covered  by  a lgae  ( G i a n g r a n d e ,  1988). T h is  is th e  case in Platynereis 
dum erilii, o ne  o f  th e  m ost a b u n d an t species in P osidonia  beds and frequen tly  
also  reco rd ed  in en v iro n m en ts  w ith low co m p etitio n , such as po llu ted  hard  
b o tto m s ( B e l l a n , 1980). T h e  life cycle o f  P. dum erilii has m any tra its  o f an 
r-s tra teg y  species ( G i a n g r a n d e , 1989); m o reo v e r, th is species is a herb ivore 
w hose  ro le  in th e  decay  o f  living and  d ead  brow n algae tissue on  th e  A tlan tic  
coasts has b een  w ell d o cu m en ted  ( B e d f o r d  &  M o o r e ,  1985). Its  d istribu tion  in 
th e  shallow est L aceo A m en o  stands coincides w ith th e  h igher epiphytes 
dev e lo p m en t h e re  ( M a z z e l l a  et a l., 1989) and  suggests th a t th e  species is 
troph ically  linked  to  th e  p lan t ep ip h y te  an d /o r leaf-de tritus.

G as tro p o d s alm ost exclusively ch arac te rize  th e  m ollusc com m unity  on 
P osidonia  leaves. S om e species p refe ren tia lly  in h ab it th is env iro n m en t and have 
evolved K -stra teg ies o f  rep ro d u c tio n  (R u ss o , 1989). T h e  high d om inance  o f 
H erb ivo res in F eb ru a ry  at 1 m is d u e  to  th e  p o pu la tion  dynam ics o f  the 
dom inan t species (G ibbula  ardens) and  to its tro p h ic  specia liza tion , well- 
ad ap ted  to  th e  first co lon ization  stages o f th e  seagrass ep iphytic  covering 
( M a z z e l l a  & R u s so , 1989). In d e e p  sta n d s , the p resence  o f  P a , F C S A , and SF  
is c o h e re n t w ith the decreased  sh o o t density  and  light in tensity  occurring  in 
seag rass stan d s w ith  h igher sed im en ta tio n  rates. T his on  o n e  hand perm its 
b e tte r  grow th o f  en crusting  anim als and h igher ab undances o f  th e ir p red a to r  
m olluscs (F C S A , e .g .,  M o n o p h o ru s  sp p .) , an d , on  th e  o th e r  h an d , im portan t 
in tru sions o f  so ft bo tto m  faunas such as bivalves (Suspension feeders) and 
ech in o d erm s w ith  th e ir  parasitic  m olluscs (e. g ., V itreolina devians). In genera l, 
on ly  m in o r varia tio n s in feed ing  s tru c tu re  seem  to occur du ring  th e  year. T h is 
may be  exp lained  by th e  high ab u n d an ce  o f M esogastropoda  a t all d ep th s and in 
all seasons; they  a re  m ainly  g ro u p ed  in a single gu ild , H e D F , which includes 
severa l tro p h ic  specializations. F u tu re  investigations on M esogastropoda  b io l­
ogy using  a v arie ty  o f m ethodolog ical tools shou ld  enab le  us to split them  into 
new , m o re  p recisely  defin ed  guilds. A t p re se n t, m o re  accu ra te  in fo rm ation  on 
th e ir  feed ing  stra teg ies is lacking, especially  fo r  m ost Rissoidae  and  Cerithiidae.

T h e  isopod tax o n  show s a tem poral p a tte rn , w ith p eak  ab u n d an ce  in F eb ru ­
ary  and no  obvious v aria tion  in species richness betw een  seasons, and  a spatia l 
p a tte rn , w ith low  ab u n d an ce  a t shallow er d ep th s . A t least five species can be 
co nsidered  p a r t o f  th e  fundam en ta l stock  o f  th e  P osidonia  com m unity  
( L e d o y e r , 1966; L o r e n t i  &  F r e s i , 1983). O nly  C ym odoce hanseni is strongly 
d o m in an t, excep t in Ju ly , show ing a d ep th -re la ted  d istribu tion ; o th e r  species 
show  no  c lear tre n d , in p a rt becau se  o f  th e ir low overall ab u n d an ce . H ow ever, a 
com parison  betw een  th e  seasonal d istribu tion  o f th e  two species which nu m eri­
cally d o m in a te  H e D F  show s d ifferences th a t m ay be  d ue  to  th e ir m icrohab ita t 
range: S. appendicu la tum , w hich is m orpholog ica lly  a d ap ted  to th e  lea f  b lade- 
ep iph y tes system , m ostly  occurs in M ay and Ju ly , w hen  p lan t grow th is at a
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p eak , w hile C. hanseni, w hich undergoes m icro h ab ita t sh ifts also  on a diel basis 
( L o r e n t i  &  S c i p i o n e ,  1990), show s a m o re  even  tem p o ra l d istribu tion .

T h e  am ph ipod  p o p u la tio n  is o n e  o f  th e  m ost im p o rta n t co m p o n en ts  o f  the 
P osidonia  vagile fau n a  ( L e d o y e r , 1962; M a z z e i .l a  et a l., 1989). A s food  for 
d ecapods and  fishes, it p lays a m ajo r ro le  in th e  energy  tran sfe r  to  h igher troph ic  
levels ( B e l l  &  H a r m e i .i n - V i v i e n , 1983; C h e s s a  et a l., 1983; S p a r i ,a ,  1989) and 
is clearly  zoned  w ith d ep th  in th e  L aceo A m en o  m eadow . A  shallow  w ater 
am phipod  com m unity , ab le  to  w ithstand  high w a te r  m ov em en t and m ainly 
rep re sen ted  by  H erb iv o re s in M ay and Ju ly , is re la ted  to  th e  e rec t algal 
ep iphytic  layer; th is layer is m o re  deve lo p ed  in these  m on ths and constitu tes  a 
p rim ary  food  sou rce  fo r  am ph ipods. A  com m unity  m ainly rep re sen ted  by 
H erb ivo res-deposit feed e rs  occurs a t in te rm e d ia te  and d eep  s ta tio n s , w here 
m ajo r d eposition  o f  p a rticu la te  o rgan ic  m a tte r  on  leaves m ay favour the 
p resence  o f  “detritu s  c le a n e r” form s; th ese  form s rep re sen t th e  m ain  troph ic  
g roup  in th e  fo lia r s tra tu m , as has been  observed  in o th e r  phan ero g am s ( N a g l e , 

1968; H o w a r d ,  1982; L e w i s  &  H o l l i n g w o r t h , 1982) and  in a  p rev ious analysis 
( S c i p i o n e , 1989). D eposit-suspension  feeders and D ep o sit feeders-carn ivo res 
a re  b e tte r  rep re sen ted  at th e  deep  s ta tio n s , p ro b ab ly  becau se  o f  th e  m ore 
h e te ro g en eo u s  m eadow  s tru c tu re  an d  an o v erlapp ing  w ith su rro u n d in g  soft 
b o tto m s. T h e  d iffe ren t seasonal d is trib u tio n s o f  d o m in an t species th a t are  
w ithin th e  sam e tro p h ic  g ro u p  -  such as A p h eru sa  chiereghinii and  D exam ine  
spinosa -  a re  m ost likely  d u e  to d iffe ren t life cycles, com petition  p h e n o m e n a , o r  
various g razing  ad ap ta tio n s to p lan t ep iph y tes ( G r e z e ,  1968). T h e  de tritu s 
pa thw ay , w hich constitu tes an im p o rtan t m eans o f  energy  tran sfe r for 
am ph ipods ( W it t m a n n  et a i ,  1981) in P osidonia  sy stem s, ap p ears  to be  negli­
gib le at th e  leaf s tra tu m  level for the p resence  o f  a se p a ra te  am phipod  co m ­
m unity .

P rev ious stud ies have revealed  a h igher species richness in th e  decapod  
po p u la tio n s o f  P osidonia  beds ( M o n c h a r m o n t , 1979-80; G a r c ia - R a s o ,  1990; 
Z u p o ,  1990). T h e  species iden tified  h e re  a re  typical o f  th e  lea f  s tra tu m  as 
typically sam pled  by th e  hand-tow cd  n e t m eth o d . T h e  w ide d istribu tion  and 
high ab u n d an ces o f  H ippo ly te  inerm is  and  C estopagurus tim id u s  a long  the 
tran sec t is d ue  to  th e ir  adap tab ility  to d iffe ren t hydrodynam ic  and  troph ic  
cond itions; th e ir  life cycles a re  also well a d a p te d  to  th e  p la n t’s annual cycle 
( P e s s a n i ,  in p ress; Z u p o ,  su b m itted ). L ess a b u n d an t species seem  to be linked 
to  a n arro w e r d e p th  range. F o r exam ple , Clibanarius erythropus, as s ta te d  in a 
p rev ious p a p e r  ( Z u p o  et a l., 1989), p re fe rs  shallow  w ate rs , w hile A napa g u ru s  
laevis is typical o f  deep  w aters. H erb iv o res-d ep o sit feed ers feed  p refe ren tia lly  
on d ia tom s and  algal d e tr itu s , w hile D ep o sit feeders-carn ivo res -  m ain ly  lim ited 
to th e  d e e p e r  s ta tions -  feed on g razers such as cop ep o d s an d  sm all m olluscs. 
D eca p o d s, th e re fo re , p a rtic ip a te  in b o th  ep ip h y te  and d e tr itu s  food  w ebs ( Z u p o  

&  F r e s i , 1985); as a  food so u rce  fo r la rge  p re d a to rs  (e .g .,  fishes) ( B e l l  &  

H a r m e l i n - V i v i e n ,  1983), th ey  also  rep re sen t an im p o rtan t pa th  in th e  tran sfe r 
o f  energy  to  th e  h ighest tro p h ic  levels.

A s a w hole, th e  vagile fau n a  d istribu tion  basically  re flec ts th e  env ironm en ta l 
g ra d ie n t, a lthough  bio logical accom m odation  o f  single species -  in term s of 
tro p h ic  re la tionsh ips and life h isto ries -  plays a crucial ro le . In p articu la r, the 
high d om inance  o f  H erb iv o res a t the shallow er s ta tio n s in F eb ru a ry  and M ay is
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(from  M a z z e l l a  &  BuiA, 1989).

consisten t w ith  p a tte rn s  o f  algal ep ip h y te  b iom ass (Fig. 9; M a z z e l l a  &  B u i a , 

1989). In su m m er, w hen  ep ip h y te  b iom ass is m o re  evenly  d istrib u ted  along  the 
tran sec t, h e rb iv o re  p resence  is m o re  un ifo rm  (see  th e  m inor po lariza tion  o f  July 
s ta tio n  poin ts in th e  o rd in a tio n  m odel in Fig. 8 ). It shou ld  b e  no ted  that 
herb iv o re  d om inance  in F eb ru a ry  and M ay is d u e  to m olluscs and am ph ipods, 
respectively : a key fac to r is the d ifferen t tro p h ic  specialization  o f the dom inan t 
species, /. e., G ibbu la  ardens and  A m p h ith o e  helleri, in re la tio n  to th e  specific 
ep ip h y te  m orphology  p resen t in each  of the tw o seasons (encrusting  vs. e rec t 
fo rm s, respectively ).

T h e  exp lanation  fo r  th e  tre n d s  o f  th e  o th e r  tro p h ic  ca tego ries is less c lear, 
ap p a ren tly  because  o f  th e ir  in trin sic  h e te ro g en e ity . T h e  g re a te r  ab u n d an ce  o f 
C arn ivo res a t deep  sta tio n s is d u e  to  the diversity  o f  p rey  as well as to hab ita t 
stability  and  h e te ro g en e ity , w hich allow s fo r a m ultip licity  o f niches and 
in te rac tio n s. S uspension  feeders and D ep o sit feed ers  a re  linked  to  h igher ra tes  
o f  d ep o sitio n , w hich in tu rn  a re  re la te d  to  hydrological conditions in th e  w ate r 
colum n overly ing  th e  deep  p o rtio n s  o f th e  stand .

H erb iv o re  and  H erb iv o re -d ep o sit feed e r guilds d o m in a te  th e  considered  
tax a , a lthough  d iffe ren t functional a d ap ta tio n s  a re  conceivab le  in th e  individual 
taxonom ic g roups. T h is  suggests th a t th e  grazing  food  chain  is th e  m ain  energy 
pathw ay  at the lea f  level. A s ep iph y tes and  associated  detrita l partic les a re  the 
m ain food sou rce  fo r  H e  and  H e D F , th e ir  d istribu tion  is likely to  be  influenced
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b y  s e a s o n a l a n d  d e p th - r e la te d  g ro w th  rh y th m s  o f  b o th  th e  e p ip h y te s  a n d  th e  
s e a g ra s s  (M a z z e u .a  &  B u i a ,  1989).

Som e species, such as th e  p o lychaete  Platynereis dum erilii, th e  m olluscs 
G ibbula  ardens, R issoa italiensis, B ittium  latreillii, th e  isopod C ym odoce h a n ­
seni, th e  am ph ipods D exam ine sp inosa  and  A pherusa  chiereghinii, as w ell as the 
d ecapods H ippolyte  inerm is  and  C estopagurus tim idus, p lay  a key ro le  in the 
com m unity  dynam ics and  in the food w eb  at th e  leaf s tra tu m  level.

Summary

T h e  vagile fauna o f  th e  P osidonia oceanica  le a f  s tra tu m  w as stud ied  a t th e  level 
o f  m ain  taxa  such as p o lychaetes, m olluscs, tana id s , isopods, am p h ip o d s, and 
decapods; a spa tio -tem p o ra l analysis w as p erfo rm ed  on bo th  taxonom ic  and 
tro p h ic  s tru c tu res o f  th e  com m unities.

T h e  investigations w ere  ca rried  o u t a long  a d ep th  tran sec t in a L aceo  A m en o  
m eadow  (Island  o f  Isch ia , Ita ly ) a t five s ta tions ( 1 ,3 ,  10, 15, and  25 m) and  in 
fo u r seasons (Ju ly , N o v em b er, F eb ru a ry , and M ay). T h e  sam ples w ere  co llected  
by S C U B A  divers using  a hand -to w ed  net.

T h e  com m unity , m ainly com posed  o f  M ollusca  and  A m p h ip o d a , show ed 
a lm ost th e  sam e p a tte rn s  along  th e  tran sec t in all seasons: a shallow  com m unity , 
charac te rized  by h igher variab ility , and  m o re  stab le  in te rm e d ia te  and deep  
com m unities w ere  iden tified . T h e  tro p h ic  analysis revealed  th e  stro n g  do m i­
nance  o f  H erb iv o res-d ep o sit feed ers  a t all d ep th s and  in all fo u r m o n th s; it also 
revealed  th e  p resen c e  o f  H erb iv o re s a t th e  shallow  s ta tio n s , m ainly  m olluscs in 
F eb ru a ry  and  am ph ipods in M ay. C arn ivo res and D eposit feeders-carn ivo res, 
m ainly d ecap o d s , in h ab ited  the d eep  stan d s. O n  th e  w ho le , th e  popu la tion  
s tru c tu re  w as strong ly  co h e ren t w ith  th e  tro p h ic  s tru c tu re .

E n v iro n m en ta l g rad ien ts , coup led  w ith  biological ad ap ta tio n s o f th e  m ain  
taxa  (feed ing  h ab it) , d e te rm in ed  th e  ob se rv ed  p a tte rn .

H erb iv o re  and  H erb iv o re -d ep o s it feed e r ab u n d an ces w ere consisten t w ith  th e  
d istribu tion  an d  g row th  rhy thm s o f  th e  p lan t and ep iphy tes . T h e  grazing  food 
ch a in , rea lized  m ainly via ep iph y tes (m icro - and  m acroalgae) and  particu la te  
organ ic  m a tte r , is o f  p a ra m o u n t im p o rtan ce  in the energy  tran sfe r  a t th e  level o f 
P osidonia  oceanica  le a f  s tra tu m .
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