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A bstract

D e c o m p o s i t i o n  o f  S p a r tin a  ang lica , E ly tr ig ia  p u n g e n s  a n d  H a lim io n e  p o r tu la c o id e s  w as s tu d ie d  fo r
20.5  m o n t h s  in s i tu  in tw o h a b i t a t s  o n  a  sa l t  m a r s h  in T h e  S W  N e th e r la n d s .  L i t te r  b ag s  o f  th re e  d i f fe ren t  m esh  
sizes w e re  u sed  to  exc lu d e  m e io -  a n d / o r  m a c r o f a u n a .  T h e  m id d le - m a rs h  h a b i t a t  w as  f lo o d e d  m o r e  f r e q u e n t ly  
t h a n  th e  p la n t -d e b r i s  h a b i t a t  in th e  h ig h e s t  m a r s h  zone .  D e c o m p o s i t i o n  o f  th e  th r e e  species fo l lo w e d  an  
e x p o n e n t i a l  p a t t e r n  o f  decay: in s ta n t a n e o u s  d e cay  ra te s  va r ied  f r o m  0 .0026  to  0 .0054  p e r  day . D e c a y  ra tes  
w e re  s ig n if ic an t ly  in f luenced  by h a b i t a t  f a c to r s  a n d  fa u n a ,  w hile  th e re  w as a  s ig n if ic an t  in te r a c t io n  b e tw een  
p l a n t  species  a n d  h a b i ta t .  I n  case o f  a  s ig n if ican t  m e io -  a n d / o r  m a c r o f a u n a  effect, th is  b e c a m e  n o t ic e a b le  
12-1 6  w eeks  a f t e r  the  s ta r t  o f  d e c o m p o s i t io n  an d  resu l ted  in a  d if fe rence  o f  5 -1 0 %  ash-free  d ry  w eight 
r e m a in in g  a f t e r  20.5 m o n th s .  N e m a to d e s  w ere  th e  d o m i n a n t  m ic ro fa u n a l  g r o u p  in th e  p la n t  li tter. D ensit ies  
w ere  in f lu en ce d  by h a b i t a t  c o n d i t io n s  b u t  n o t  by  re s o u rc e  q u a l i ty ,  s e a s o n  a n d  m e io -  a n d / o r  m a c r o fa u n a .  
O n ly  in i t ia l  C /  N an d  C /  P ra t io s  w ere  c o r r e la t e d  w ith  d if fe rences  in d e c o m p o s i t io n  ra te s  b e tw e e n  th e  p la n t  
species .  D u r in g  th e  la te r  s tages  o f  d e c o m p o s i t i o n  N a n d  P  c o n c e n t r a t i o n s  o f  th e  p la n t  l i t te r  w ere  h ig h e r  in the 
p la n t -d e b r i s  h a b i t a t  th a n  in th e  m id d le - m a r s h  h a b i t a t ,  p ro b a b ly  as  a  resu lt  o f  f lu c tu a t in g  d e tr i t iv o re s  
d ens i t ie s .  T h e  c o u rse  o f  the  d e c o m p o s i t i o n  p ro cess  d if fe red  p e r  p la n t  species a n d  p e r  h a b i ta t .  T h e  re su l ts  o f  
th is  s t u d y  u n d e r l in e  th e  im p o r t a n c e  o f  k n o w le d g e  o f  lo n g - te rm  d e c o m p o s i t io n  rates.
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In troduction

T e m p e r a t e  sa l t  m a r sh e s  a r e  c o n s id e re d  to  be 
a m o n g  th e  w o r ld s ’ m o s t  p ro d u c t iv e  n a tu r a l  p la n t  
c o m m u n i t ie s  ( O d u m ,  1971 ; L o n g  & M a s o n ,  1983). 
In  N o r th  A m er ic a ,  m a n y  s tu d ie s  h av e  a p p e a r e d  on 
th e  p r o d u c t io n  a n d  d e c o m p o s i t io n  o f  s a l t -m a rs h  
p la n t s  (T ea l ,  1962; see rev iew s by T u r n e r ,  1976; 
P o m e r o y  & W ieg e r t ,  1981; N ix o n ,  1980; M a r in u c c i ,
1982). S ince  m a n y  A m e r i c a n  e s tu a r ie s  h a v e  b ec o m e  
heav ily  in d u s t r ia l iz e d ,  d e c o m p o s i t io n  p ro cesses  o f 
m a r s h -p l a n t  d e t r i tu s  h a v e  rece ived  spec ia l  a t t e n t io n  
b ec au se  o f  r e p o r te d  P C B  a n d  h e avy  m e ta l  a c c u m u ­
la t io n  in p la n t  li t ter  (P e l le n b a rg ,  1978; B re te le r  & 
T e a l ,  1981; D r i fm e y e r  &  R u b le e ,  1981; M a r in u c c i ,  
1982; M a r in u c c i  &  B a r th a ,  1982a).
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In c o n t r a s t  to  N o r th  A m erica ,  p r im a ry  p r o ­
d u c t io n  a n d  en e rg y  f low  w ith in  E u r o p e a n  sa l t  
m a r sh e s  h a v e  b e e n  in ve s t ig a ted  in a  few cases on ly  
( H u s s e y &  L o n g ,  1982; W o lf f  e t al., 1979; G r o e n e n ­
d i jk ,  1984). E u r o p e a n  in f o rm a t io n  o n  d e c o m p o s i ­
t io n  o f h a l o p h y t e s  is even  m o r e  ra re  (H u sse y ,  1980). 
R esu lt s  o f  s tu d ie s  in N o r th  A m e r ic a  h av e  o n ly  l im ­
ited s ig n if ican ce  fo r  E u r o p e a n  m arsh es  b ecau se  of 
f lo r is t ic  d i f fe rences  ( C h a p m a n ,  1974), a n d  d if fe r ­
ences  in g e o m o r p h o lo g i c a l  fe a tu re s  a n d  t id a l  r e ­
g im es. O n  th e  o th e r  h a n d  th e r e  is a  g r e a t  la c k  o f  
in f o r m a t io n  o n  E u r o p e a n  salt  m a rsh  fu n c t io n in g  
(L o n g  & M a s o n ,  1983), w hile  a cco rd in g  to  a  recen t  
i n v e n to ry  o f  th e  C o u n c i l  o f  E u ro p e  m e m b e r  s ta tes  
m a n y  o f  th e s e  sa l t  m a rsh e s  a r e  s t ro n g ly  th r e a te n e d  
as  a r e su l t  o f  m a n ’s activ it ies  (D i jk e m a  et al., in 
press).

In  th e  a b s e n c e  o f  la rge  h e rb iv o re s ,  on ly  a  few 
p e rc e n t  o f  th e  a b o v e g ro u n d  p la n t  p r o d u c t io n  of 
N o r th  A m e r i c a n  sa l t  m a r s h e s  is a s s u m e d  to  be c o n ­
s u m e d  as  live t i ssue  (T ea l ,  1962). T h is  p ro b a b ly  
a lso  a p p l ie s  to  m os t  E u ro p e a n  salt  m a rsh es .  T h e  
m a jo r i ty  o f  th e  p la n t  m a te r ia l  beco m e s  d e t r i tu s  
w h ich  is e i t h e r  w a s h e d  o u t  o f  th e  m a r s h  by t id a l  
a c t io n  o r  d e c o m p o s e s  o n  th e  m a r s h  su rface .  L i t e r a ­
tu r e  d a t a  o n  th e  q u a n t i t i e s  o f  e x p o r t e d  o rg a n ic  
m a t t e r  o u t  o f  th e  m a r s h e s  g rea t ly  v a ry  (N ix o n ,  
1980). A c c o r d in g  to G a l la g h e r  e t al. (1980) this  
v a r i a t i o n  is m a in ly  cau se d  by d if fe rences  in h y ­
d ro lo g ic a l  r eg im e  an d  o th e r  ch a ra c te r is t ic s  o f  th e  
sites.  H o w e v e r ,  in cases o f  a ne t  e x p o r t  o f  a b o v e ­
g r o u n d  p r o d u c t io n  it seem s th a t  m a in ly  fine p a r ­
t icu la te  o rg a n ic  m a t t e r  is t r a n s p o r t e d  o u t  o f  th e  
m a rsh .  F o r  a s a l t -m a r s h - d o m in a te d  e s tu a r in e  eco ­
sys tem  in S o u t h  C a ro l in a ,  D a m e  (1982) fo u n d  th a t  
less t h a n  1% o f  th e  a b o v e g r o u n d  p r o d u c t io n  w as  
e x p o r t e d  as  f l o a t in g  m a c r o d e t r i tu s  f r o m  th e  
m a r sh e s  t h r o u g h  th e  c reeks  to  the  A t la n t ic  O cean .  
F o r  th e  S t r o o d o r p e p o l d e r  sa l t  m a r sh  in th e  O o s te r -  
s ch e ld e  ( S W  N e th e r l a n d s )  W o lf f  e t al. (1979) e s t i­
m a t e d  in d i re c t ly  t h a t  by  s t o r m  tides a t  m o s t  10% o f  
th e  a b o v e g r o u n d  p r o d u c t io n  is w ash ed  f r o m  th e  
m a r s h  a n d  p iled  u p  a g a in s t  th e  b o rd e r in g  sea wall. 
F o r  th e  D o l la r d  m arsh es  in  th e  N N e th e r la n d s  
D i jk e m a  &  D a n k e r s  (1983) e s t im a ted  th a t  5 - 6 %  o f  
th e  a b o v e g r o u n d  p r o d u c t io n  is e x p o r t e d  to  th e  sea 
w alls  by  s t o r m  tides.  I t  seem s c lea r  t h a t  la rge  
a m o u n t s  o f  m a c r o d e t r i t u s  re m a in  in th e  m a r s h  to  
be d e c o m p o s e d  in  situ.

In  D u tc h  sa l t  m a r sh e s  th e  a b o v e g ro u n d  b io m a ss

o f  a  n u m b e r  o f  d o m i n a n t  h a lo p h y te s  d ie s  b a c k  in 
p a r t  f r o m  N o v e m b e r  o n w a rd s .  H o w e v e r ,  w hen  
w in te r  is m ild ,  like in 1979/ 1980, th e  p la n t s  a re  still 
p r e d o m in a n t ly  g reen  in  ea r ly  sp r ing .  T h e  b u lk  o f  
th e  d e a d  p l a n t  p a r t s  b e c o m e s  s e p a r a te d  f ro m  th e  
s tem s  o r  c u lm s  in M a r c h  a n d  A pril .  T h is  o f ten  takes  
p lace  d u r i n g  o n e  o r  m o r e  s to r m  tides .  D u r in g  such  
p e r t u r b a t io n s  d e a d  p la n t  m a te r ia l  rs r e lo c a te d  over  
th e  m id d le  m arsh  a n d  d e p o s i te d  in belts  on  the  
h ig h e r  p a r t s  o f  th e  m a r s h  a lo n g  th e  edg e  o f  th e  
b o rd e r in g  sea  w all ( m a r s h  z o n a t i o n  te r m in o lo g y  
fo l lo w s  L o n g  & M a s o n ,  1983). T h e  su r fa c e  o f  th e  
m id d le  m a r s h  a n d  th e  p la n t -d e b r i s  be lts  on  the  
h ig h e r - m a r s h  lo ca t io n s  a re  th e  m a in  te r re s t r ia l  h a b ­
i ta ts  in w h ic h  d e cay  o f  p la n t  l i t te r  o ccu rs .  D ea d  
p la n t  m a te r i a l  c an  be f o u n d  in these  lo c a t io n s  the  
w h o le  y e a r  ro u n d .

L o c a l ly  th e  ra te s  o f  d e cay  d e p e n d  o n  e n v i ro n ­
m e n ta l  c h a ra c te r i s t ic s  (e.g. f lo o d in g ) ,  th e  c o m p o s i ­
t io n  o f  th e  d e c o m p o s e r  c o m m u n i t y  ( b a c t e r i a  a n d  
fung i ,  m ic ro - ,  m e io -  a n d  m a c r o f a u n a ) ,  a n d  th e  n a ­
tu re  o f  th e  p la n t  m a te r ia l  ( p l a n t  m o r p h o lo g y ,  c h e m ­
ical c o m p o s i t i o n  o f  th e  p la n t  tissues) (S w if t  et al., 
1979; Lee, 1980; M a r in u cc i ,  1982; V alie la  e t a i ,  
1982; L o n g  & M a s o n ,  1983).

T h is  p a p e r  re p o r ts  o n  th e  h is to ry  o f  in  situ  
d e c o m p o s i t i o n  o f  a b o v e g r o u n d  m a te r ia l  o f  the  
g rasses  S p a r t in a  ang lica  H u b b a r d  a n d  E lytrig ia  
p u n g e n s  (P e r s . )  T u t i n  (—E ly m u s  p y c n a n th u s  (G o -  
d ro n )  M elde r is )  a n d  th e  d w a r f  sh r u b  H a lim io n e  
p o r tu la c o id e s  (L .)  A ellen , th r e e  d o m i n a n t  h a lo ­
p h y te s  o f  e s tu a r in e  sa l t  m a r sh e s  in S W  N e th e r ­
lan d s .  T h is  w as  ach ie ved  by m e a s u r in g  f r o m  early  
sp r in g  o n w a r d s  d e c o m p o s i t io n  ra te s ,  ch a n g e s  in 
c h e m ic a l  c o m p o s i t io n  o f  th e  d e t r i tu s ,  a n d  th e  ef­
fec ts  o f  s i te  d if fe ren ces  a n d  o f  d i f f e re n t  fa u n a l  
g ro u p s  o n  d e c o m p o s i t io n  rates.  A b u n d a n c e  p a t ­
te rn s  o f  th e  m a jo r  fa u n a l  g ro u p s  in  d ec ay ing  p la n t  
m a te r i a l  w e re  m o n i to r e d  ov e r  th e  2 0 .5 -m o n th  s tud y  
pe r io d .

T he stu d y  area

T h e  s t u d y  a r e a  is s i tu a te d  in f r o n t  o f  th e  S t r o o ­
d o r p e p o l d e r  a lo n g  the  O o s te r sch e ld e ,  15 k m  W  o f  
B ergen  o p  Z o o m  (S W  N e th e r la n d s ) .  T h e  m a r sh  
m e a s u re s  c a  30 h a  a n d  is s i tu a te d  b e tw e e n  high  t ide 
level a t  n e a p  t ides  an d  th a t  a t  s p r in g  t ides .  I t  is 
b a c k e d  b y  a  sea  w all ,  a n d  e x te n s iv e  m u d  fla ts  a re
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ly in g  in  f r o n t  o f  it. T h e  m e a n  t id a l  r a n g e  is a b o u t  
375 cm . T h e  sa l in i ty  o f  the  O o s te r s c h e ld e  w a te r  is 
a b o u t  25 to  30%() S.

F o u r  m a in  v e g e ta t io n  types c a n  be d is t in g u ish ed  
o n  th e  m arsh :  1. a  S p a r tin a  an g lica  v e g e ta t io n  on  
th e  lo w e r  m a r sh  an d  th e  low est  p a r t s  o f  th e  m id d le  
m a r s h ,  co m p le te ly  d o m in a te d  by  th is  g rass  species; 
2. a  re la tive ly  species-r ich  v eg e ta t io n  d o m i n a t e d  by 
T r ig lo c h in  m a r itim a , P u cc ine llia  m a r it im a  a n d  
L im o n iu m  vu lgare  on  the  m id d le  m a r s h ;  3. a  d en se  
H a lim io n e  p o r tu la c o id e s  v e g e ta t io n  a lso  on  the  
m id d le  m a rsh ,  b u t  o n  th e  c reek  levees ra ised  a b o v e  
th e  a d ja c e n t  m a r s h  flat; 4. a n  E ly tr ig ia  p u n g e n s  
v e g e ta t io n  o n  th e  h ighes t  c reek  levees. T h e r e  is n o  
p r o p e r  h igh e r  m a r s h  zone . A p a r t  f r o m  th e  c reek  
levees, th e  m idd le  m a r sh  reaches  its h igh es t  level 
n e a r  t h e  sea w all ,  w h e re  in  a n  a b o u t  10 m  w ide  
z o n e  p la n t -d e b r i s  belts  a re  d e p o s i te d .  T h e  d eb r is  
b e l t s  a r e  m a x im a l  40 cm  th ick  a n d  a b o u t  80 cm  
wide.

M ateria l and m eth ods

E x p e r im e n ts  w ere  ca r r ied  o u t  in a  T r ig lo c h in -  
P u c c in e l l ia -L im o n iu m  v eg e ta t ion ,  f u r th e r  in d ic a t ­
ed  a s  M  (m a r s h )  h a b i t a t ,  a n d  in th e  d e b r i s -b e l t  
z o n e ,  f u r th e r  in d ica ted  as P D  (p la n t -d e b r i s )  h a b i ­
ta t .  F lo o d i n g  f r eq u en ces  a t  th e  tw o  lo c a t io n s  w ere  
d e te r m in e d  by m e a s u r in g  th e  M a n d  P D  e lev a t io n  
level a n d  using  re a d in g s  ta k e n  f r o m  a  w ate r- leve l  
r e c o r d e r  o p e ra t in g  p e rm a n e n t ly  in th e  O o s t e r ­
s ch e ld e  e s tu a ry  n e a rb y  the  sa l t  m a rsh .

D e c o m p o s i t i o n  o f  th e  p la n t  m a te r i a l  w as s tu d ie d  
u s in g  th e  li tter  b a g  te c h n iq u e  ( M a s o n ,  1977; S w if t  
e t a i ,  1979). E v e n  th o u g h  th is  te c h n iq u e  h a s  d e f i ­
c ienc ies ,  one  o f  its g re a te s t  benefi ts  is t h a t  it a l lo w s  a 
m a n ip u la t iv e  a p p r o a c h .  K e tn e r  (1972) a n d  H u sse y  
(1980) fo u n d  th a t  f o r  d e c o m p o s i t io n  s tu d ie s  in a 
s a l t  m a r s h  e n v i r o n m e n t  this  t e c h n iq u e  is p re f e ra b le  
to  t h e  p a i r e d -p lo ts  m e th o d  (W ie g e r t  &  E v ans ,  
1964).

S t a n d i n g  live a n d  p a r t ly  d e a d  p la n t  m a te r ia l  w as 
c o l le c te d  f ro m  th e  m a r sh  ear ly  in M a r c h  1980. 
S p a r t in a  an d  E ly tr ig ia  m a te r ia l  w as  c lip p ed  n e a r  
g r o u n d  level, H a lim io n e  m a te r ia l  a b o u t  5 c m  a b o v e  
th e  g r o u n d  to  ex c lu d e  th e  th ick ,  w o o d y  s te m  p a r t s .  
H a lim io n e  leaves d ie  b ack  f r o m  m i d s u m m e r  o n ­
w a rd s ,  h o w ev e r ,  th e  b u lk  o f  th e  leaves dies in 
s p r in g .  T h u s ,  co l lec ted  H a lim io n e  m a te r i a l  c o n ­

sisted o f  d e a d  a n d  p a r t ly  d e a d  leaves a n d  s tem s  as 
well as l iv ing  s tem s. T h e  p la n t  m a te r i a l  w as b ro u g h t  
to  th e  l a b o r a to r y ,  w a sh e d  w ith  ta p  w a te r  a n d  o ven -  
d r ied  fo r  one  w eek  a t  40 ° C .  A b o u t  20 g o f  d ried  
p la n t  m a te r i a l  w as  c u t  in to  20 c m  sec t io ns  an d  
p la c e d  in to  20 X 25 c m  tag ged  a n d  w eigh ed  n y lo n  
net  l i t te r  bags. T h e  bags  w ere  sew n s h u t  w ith  n y lon  
th r e a d  a n d  re-w eighed; th e  e x a c t  w e igh t  o f  th e  e n ­
c losed  m a te r ia l  w as  o b ta in e d  by s u b t r a c t io n .  A d d i ­
t io n a l  re p l ic a te  p la n t  m a te r i a l  w as o v e n -d r ie d  a t  
80 ° C  t o  a c o n s t a n t  w e ig h t  to  o b ta i n  4 0 -8 0  ° C  d ry  
w e igh t  r a t io s  a l lo w in g  c o n v e rs io n  o f  all d a t a  to  
8 0 °  C  d ry  w e igh t  e q u iv a len ts .  F a u n a l  effects on  
d e c o m p o s i t io n  w ere  inv es t iga ted  by us ing  b ags  of 
th re e  d i f fe ren t  m esh  sizes to  e x c lu d e  c e r ta in  p o r ­
t ion s  o f  th e  fa u n a ,  g ro u p e d  in te r m s  o f  th e i r  b o d y  
size ( S w i f t i  al., 1979; V o s s b r in c k  er a/. , 1979). T h e  
sizes c h o se n  were: 300 p m ,  1 m m ,  a n d  1 m m  w ith  
0.5 c m  p e r f o ra t io n s  a t  a n  in te rsp a c e  o f  3 cm . T h e  
c o a rse s t  m esh  size a l lo w ed  access  o f  th e  en t i re  soil 
a n d  l i t te r  c o m m u n i ty :  th e  m ic ro f lo ra  (fu n g i  an d  
b a c te r ia )  a n d  th e  m ic ro - ,  m e io -  a n d  m a c r o fa u n a .  
(T h e  u sed  c las s if ica t ion  o f  th e  f a u n a  a c c o rd in g  to 
th e i r b o d y d i a m e t e r w a s :  m ic ro fa u n a 0 .0 6 4 -0 .3  m m , 
m e io fa u n a  0 .3-1  m m ,  a n d  m a c r o f a u n a  >1  m m  
(S w if t  e t al., 1979).) T h e  m e d iu m  sized m esh  e x ­
c lu ded  th e  a d u l t  s tages o f  th e  m a c r o f a u n a  a n d  the  
fine m esh  b o th  th e  a d u l t  s ta g e s  o f  th e  m e io -  a n d  
m a c ro fa u n a .

S a m p lin g

In  e a c h  o f  th e  tw o  h a b i t a t s  15 ser ies  o f  27 l i t te r  
bags  w ere  p laced  o n  31 M a r c h  1980. T h e  ser ies w ere  
set o u t  in ro w s  w ith  bags  a t  60 c m  in te rv a ls .  A t  leas t  
a  2 m  b o r d e r  w as left a r o u n d  ea ch  series. All bags 
w ere  f a s te n e d  to  th e  soil su r fac e  w i th  na i ls  to  p r e ­
v e n t  th e m  f r o m  b e in g  w a s h e d  aw ay .  In  th e  P D  
h a b i t a t  p la n t  d e b r i s  w as  re - in s ta l led  o n  to p  o f  th e  
bags. O n  15 s u b s e q u e n t  d a te s  a t  e a ch  lo c a t io n  one  
ser ies o f  b ags ,  w ith  th r e e  rep l ica te s  o f  e a c h  p la n t  
species  a n d  e a c h  m esh  size, w as  c o l le c te d  a t  r a n ­
d o m .  U n ti l  J a n u a r y  1981 sa m p le s  w ere  co llec ted  
a n d  b r o u g h t  to  th e  l a b o r a to r y  every  fo u r  w eeks, 
th e r e a f te r  every  six w eeks ,  a n d  f r o m  M a y  1981 until  
N o v e m b e r  1981 every  12 w eeks .  O n  every  o th e r  
s a m p l in g  d a t e  a n d  a lso  o n  th e  las t  b u t  o n e  s a m p lin g  
d a te ,  th e  f a u n a  w as c o l lec ted  f r o m  th e  c o n te n t s  o f  
o n e  o f  th e  rep l ic a te s  o f  e a c h  l i t t e r  b a g  ty p e  ( 18 a l t o ­
ge the r ) .  I n  ca se  th e  f a u n a  w as  n o t  c o l lec ted ,  th e  b a g
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c o n te n t s  w ere  t r a n s fe r re d  to  a  300 ¡xm m esh  sieve 
(f ine  m e s h  bag s)  o r  a  1 m m  m esh  sieve (m e d iu m  an d  
co a rs e  m esh  bags)  a n d  gen tly  r in sed  w ith  ta p  w a te r  
fo r  a  few  m in u te s  un ti l  all  a d h e r in g  sed im en ts  w ere  
re m o v e d .  A n y  r o o t  g ro w th  in to  th e  l i t te r  b ag s  w as 
r e m o v e d .  V is ib le  an im a ls  w ere  re m o v e d  a lso .  T h e  
p la n t  l i t t e r  w as o v en -d r ied  a t  80 ° C  fo r  a t  least th ree  
d ay s ,  w e ig h e d ,  g r o u n d  in a  r o t a r y  mill a n d  c h e m i­
ca lly  an a ly zed .

F a u n a  an a lys is

T o  s e p a r a t e  t h e  f a u n a  f r o m  t h e  p l a n t  l i t t e r  s e v e r a l  m e t h o d s  

w e r e  t r i e d .  H o w e v e r ,  n o n e  o f  t h e s e  m e t h o d s  p r o v e d  t o  b e  s u f f i ­

c i e n t l y  a c c u r a t e  f o r  a l l  a n i m a l  g r o u p s .  O n l y  h a n d p i c k i n g  g a v e  

s a t i s f a c t o r y  r e s u l t s ,  b u t  t h i s  w a s  t i m e - c o n s u m i n g .  I n  o r d e r  t o  

m a k e  s o r t i n g  b y  h a n d  e a s i e r  a  w e t - s i e v i n g  a p p a r a t u s  w a s  d e ­

s i g n e d  f o r  d i v i d i n g  l i t t e r  p l u s  f a u n a  i n  t h r e e  f r a c t i o n s  ( W o l f  &  

B u t h ,  1 9 8 1 ) .  T h e  a p p a r a t u s  c o n s i s t s  o f t h r e e ' t h r e e - d i m e n s i o n a l ’ 

s i e v e s  w h i c h  f i t  i n t o  e a c h  o t h e r .  T h e  i n n e r  o n e  is  t h e  c o a r s e s t  

s i e v e  ( 1 m m  m e s h  s i z e ) ,  t h e  o u t e r  o n e  t h e  f in e s t  s i e v e  ( 6 4  /x m  m e s h  

s i z e ) .  T h e  c o n t e n t s  o f  a  l i t t e r  b a g  w e r e  p l a c e d  in  t h e  i n n e r  s i e v e  

a n d  a f t e r  r i n s i n g  t h e m  w i t h  t a p  w a t e r  f o r  a  f e w  m i n u t e s  l i t t e r  p l u s  

f a u n a  w e r e  d i \  i d e d  o v e r  t h e  t h r e e  s i e \ e s .  F r o m  t h e  f r a c t i o n  in  th e  

i n n e r  s i e v e  t h e  m a c r o f a u n a  w a s  c o l l e c t e d  b y  h a n d p i c k i n g  a n d  

s t o r e d  i n  5 %  f o r m a l i n  o r  7 0 %  a l c o h o l  f o r  i d e n t i f i c a t i o n  a n d  

e n u m e r a t i o n .  T h e  0 . 3 - 1  m m  a n d  t h e  0 . 0 6 4 - 0 . 3  m m  s i z e d  f r a c ­

t i o n s  ( d r y  w e i g h t  o n l y  a f e w  m g )  w e r e  p r e s e r v e d  in  5 %  f o r m a l i n  

c o m p l e t e l y .  M e i o -  a n d  m i c r o f a u n a  o f  v o l u m e t r i c a l  s u b s a m p l e s  

w e r e  i d e n t i f i e d  a n d  e n u m e r a t e d  w i t h  t h e  a i d  o f  a b i n o c u l a r  

m i c r o s c o p e .  A n i m a l s  w e r e  i d e n t i f i e d  t o  C l a s s ,  O r d e r  o r  F a m i l y  

l e v e l .  P o p u l a t i o n  d e n s i t i e s  w e r e  c a l c u l a t e d  a s  n u m b e r s  o f  a n i ­

m a l s  p e r  g r a m  d r y  w e i g h t  o f  l i t t e r  r e m a i n i n g  in  t h e  b a g s  a t  t i m e  

o f  s a m p l i n g .  O n l y  t h e  m o s t  r e l e v a n t  f a u n a l  d a t a  i n  r e l a t i o n  t o  

d e c o m p o s i t i o n  a r e  r e p o r t e d  h e r e .  T h e  p l a n t  m a t e r i a l  w a s  

h a n d l e d  a s  m e n t i o n e d  b e f o r e .

C h e m ic a l a n a lyses

S a m p l e s  f o r  c h e m i c a l  a n a l y s i s  w e r e  k e p t  a t  a  w o r k a b l e  

n u m b e r  b y  a n a l y z i n g  p o o l e d  s a m p l e s  o f  t h r e e  r e p l i c a t e s  o f  e a c h  

k i n d  o f  l i t t e r  f o r  e a c h  s a m p l i n g  d a t e .  A s h - f r e e  d r y  w e i g h t  

( A F D W )  o f  t h e  l i t t e r  w a s  c a l c u l a t e d  f r o m  n e t  w e i g h t  c h a n g e s  in  

r e - d r i e d  s u b s a m p l e s ,  e a c h  o f  a b o u t  1 0 0  m g  d r y  w e i g h t ,  c o m ­

b u s t e d  a t  5 5 0 °  C  f o r  1 h r  i n  a  m u f f l e  f u r n a c e .  C a r b o n  w a s  

d e t e r m i n e d  b y  g r a v i m e t r i c  m e a s u r e m e n t s  o f  a b s o r b e d  C O 2 a f t e r  

c o m b u s t i o n  w i t h  o x y g e n  a t  5 8 0  0 C  i n  a  C o l e m a n  C H  a n a l y z e r  

M o d e l 3 3 .  N i t r o g e n  w a s  m e a s u r e d  b y  s e m i m i c r o - K j e l d a h l d i g e s ­

t i o n  ( A l l e n ,  1 9 7 4 )  a n d  p h o s p h o r u s  b y  c o l o r i m e t r i c  a n a l y s i s .  

P e r c e n t  c a r b o n ,  n i t r o g e n  a n d  p h o s p h o r u s  w e r e  c a l c u l a t e d  o n  a n  

a s h - f r e e  d r y  w e i g h t  b a s i s .  T h e  C / N  a n d  C / P  r a t i o s  w e r e  c a l c u ­

l a t e d  b y  d i v i d i n g  p e r c e n t  c a r b o n  b y  p e r c e n t  n i t r o g e n ,  c .q .  p e r ­

c e n t  p h o s p h o r u s .

D a ta  a n a ly s is

D e c o m p o s i t i o n  o f  th e  p la n t  l i t te r  w as m e a s u re d  
as  a  fu n c t io n  o f  o rg a n ic  w eigh t loss f ro m  the  li tter  
bags. T o  c o m p a r e  th e  18 d e c o m p o s i t io n  curves 
ov e ra l l  d e c o m p o s i t io n  ra te s  w ere  c a lc u la te d  by u s­
ing the  e x p o n e n t i a l  d ec ay  m o d e l  (f irs t  o rd e r  decay  
fu n c t io n ) ,  W =  W 0 erk[, w h ere  W , is th e  w eigh t o f 
m a te r i a l  le f t  f r o m  th e  in itia l W Q q u a n t i t y  a f te r  t im e 
t, k  is th e  d e c a y  c o n s t a n t  ( i n s ta n t a n e o u s  d eca y  ra te)  
(S w if t  e t a l ,  1979; W ie d e r  &  L an g ,  1982). T h e  decay  
c o n s t a n ts  w e re  c a lc u la ted  by  f i t t in g  a  l in ea r  reg res­
s io n  to  ln( W ,¡  JT0) by  th e  le a s t-squ a res  m e th o d  an d  
th e  co e ff ic ien ts  o f  d e t e r m i n a t i o n  (r2) w ere  ca lc u ­
la ted  fo r  e a c h  reg ress ion .  T h e  half-li fe  w as ca lcu ­
la ted  u s in g  th e  e q u a t i o n  In 2 ¡ k  — hn . T h e  resu lts  
w ere  te s te d  b y  a n  a n a ly s is  o f  c o v a r ia n c e  ( te s t  fo r  
p a ra l le l i s m  b e tw een  th e  reg re ss io n  lines) an d  a fac ­
to r ia l  s c h e m e  w ith  th re e  variab les .

R esu lts an d  d iscussion

E n v ir o n m e n ta l fa c to r s

T h e  d i f fe ren ce  in e lev a t io n  b e tw e e n  th e  M a n d  
P D  h a b i t a t s  w as 44 cm ,  a n d  H o o d in g  f req u en cy  
d u r i n g  th e  s a m p l in g  in te rva ls  r a n g e d  f r o m  3 2 -8 2 %  
fo r  th e  M  a n d  0 -3 5 %  fo r  th e  P D  h a b i t a t  (T a b le  1). 
I n u n d a t i o n  w as a lw ay s  lo n g e r  in  th e  M h a b i ta t .  
F lo o d in g  f r e q u e n c y  o f  th e  P D  h a b i t a t  w as  re la tive­
ly h ig h  d u r i n g  w in te r  a n d  low  d u r i n g  su m m e r ,  while 
no  s e a s o n a l  p a t t e rn  ex is ted  fo r  th e  M h a b i ta t .  A few 
m o n t h s  a f t e r  th e  s t a r t  o f  the  e x p e r im e n t ,  especially  
in th e  M  h a b i t a t ,  th e  l i t ter  bags b e c a m e  covered  by  a 
th in  laye r  o f  se d im e n t  d e p o s i te d  d u r i n g  f lood ing .  
A t  th e  e n d  o f  th e  e x p e r im e n t  th e  las t  M bags  were 
c o v e red  b y  a  lay e r  o f  2 -4  m m  silty  sed im en t .  T h e  
P D  b ags  b e c a m e  less covered  b y  sed im e n t .  In  the 
M h a b i t a t  th e  l i t te r  bags  were she l te re d  by a  dense 
p l a n t  c a n o p y  f r o m  M a y  ti ll N o v e m b e r - D e c e m b e r ,  
b u t  d u r i n g  th e  w in te r  m o n th s  t h a t  p la n t  c a n o p y  
d i s a p p e a r e d  n ea r ly  com ple te ly .  I n  th e  P D  h ab ita i  
la rge  a m o u n t s  o f  m a c r o d e t r i tu s  w ere  som etim es  
d e p o s i te d  o r  rep lace d  by t id a l  a c t io n ,  especiall> 
d u r in g  w in te r  an d  early  spring .

U n d o u b te d ly  these  specific  c ir c u m s ta n c e s  caused  
d is t in c t iv e  d if fe rences  in th e  p hy s ico -ch em ica l  e n ­
v i r o n m e n t  d e te r m in in g  th e  ac tiv i t ie s  a n d  d is tr i ­
b u t i o n  o f  d e c o m p o s e r  o rg a n i s m s  a n d  th e  ra te  o:
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T a b l e  I .  F l o o d i n g  f r e q u e n c i e s  o f  t h e  t w o  d e c o m p o s i t i o n  h a b i t a t s  

o n  t h e  s a l t  m a r s h ,  c a l c u l a t e d  f o r  t h e  p e r i o d s  b e t w e e n  l i t t e r  b a g  

s a m p l i n g  d a t e s ,  f r o m  1 9 8 0 - 0 3 - 3 1  t o  1 9 8 1 - 1 0 - 2 6 .

R e l a t i v e  f l o o d i n g  f r e q u e n c y ,  % a

H a b i t a t M a r s h P l a n t - d e b r i s

H e i g h t  o f  h a b i t a t

c m  +  N .  A . P . h 2 1 6 2 6 0

P e r i o d  

M . 3 1  - A . 29 5 3 . 6 2 1 . 4

A . 3 0  - M . 2 7 32.1 0

M . 2 8 J . 2 4 6 4 .3 0

J . 2 5 J . 2 2 7 5 . 0 1 7 .9

J . 2 3 A . 19 6 4 . 3 3 . 6

A . 2 0 S . 16 7 1 . 4 2 1 . 4

S .  17  - 0 . 1 4 82.1 2 8 . 6

0 . 1 5  - N . l  1 5 7 .1 1 0 .7

N . 1 2 D . 9 7 1 . 4 3 5 . 7

D .  10 J . 6 7 8 . 6 2 8 . 6

J . 7 F .  17 5 9 . 5 2 1 . 4

F .  18 M . 3 I 5 2 . 4 14.3

A .  1 M . 1 2 6 4 . 3 1 4 .3

M .  13 - A . 4 7 2 . 6 9 . 5

A . 5 0 . 2 6 63.1 1 5 .5

a F l o o d i n g  f r e q u e n c y  =  N o .  o f  d a y s  t h a t  t h e  h a b i t a t  f l o o d s  o n c e  

o r  t w i c e  b e t w e e n  s a m p l i n g  d a t e s / t o t a l  N o .  o f  d a y s  b e t w e e n  

s a m p l i n g  d a t e s .

b  N i e u w  A m s t e r d a m s  P e i l ,  i .e .  D u t c h  O r d n a n c e  L e v e l ,  c o r r e ­

s p o n d i n g  a p p r o x i m a t e l y  w i t h  m e a n  s e a  l e v e l .

d e c o m p o s i t io n  in th e  tw o  h a b i ta t s  (K ir b y  & G o sse ­
l in k ,  1976; K ru c zy n sk i  e t al., 1979; M o n t a g n a  & 
R u b e r ,  1980; F ra s c o  & G o o d ,  1982; R eice  &  S tiv en ,
1983). In  th e  M  h a b i t a t  e n v i r o n m e n t a l  c o n d i t io n s  
p r o b a b l y  were m o re  c o n s ta n t ,  w h ile  in th e  P D  h a b i ­
t a t  d e b r i s  belts  co u ld  d ry  o u t  c o m p le te ly  fo r  d a y s  o r  
w eek s .  A c c o rd in g  to  G a l la g h e r  e t al. (1984) e sp e ­
c ia l ly  th e  m o is tu re  s ta tu s ,  r e g u la te d  by  th e  f r e q u e n ­
cy o f  w e t t in g  a n d  d ry ing ,  in f luences  th e  re s p i ra t io n  
o f  m o s t  d e a d  p la n t  m a te r ia l .  C h a n g e s  in sa l in i ty  
se e m  less im p o r t a n t .  Besides t id a l  a n d  m e te o ro lo g i ­
ca l  ev en ts ,  the  m o is tu re  s t a tu s  o f  d e a d  p la n t  m a te ­
r ia l  is a ls o  d e te r m in e d  by s h o o t  m o r p h o lo g y  a n d  
a n a to m y .  T h e y  re c o rd e d  d i f fe ren t  d ry in g  cu rv e s  fo r  
d e a d  m a te r ia l  o f  d i f fe ren t  p la n t  species.

D e c o m p o s i tio n  rates

F ig u re  1 s h o w s  th e  p e rc e n ta g e s  A F D W  re m a in ­
in g  o f  th e  S p a r tin a , E ly trig ia  a n d  H a lim io n e  l i t te r  
e n c lo s e d  in th e  fine, m e d iu m  a n d  c o a rs e  m esh  bags

layed  o u t  in th e  M  a n d  P D  h a b i t a t .  D a t a  p o in ts  
(n  — 3) f ro m  th e  M l i t te r  b ag s  h a d  in m o s t  cases  a 
s t a n d a r d  d e v ia t io n  o f  3 -1 5 % ,  a t  th e  las t  tw o  s a m ­
p lin g  d a te s  o f  30% . A b o u t  th e  s a m e  a p p l ie s  fo r  P D ,  
b u t  S D  va lu es  w ere  in so m e  cases  as  h igh  as 6 0 -9 5 %  
(see a lso  T a b le  5). T h e  h ig h e r  v a r iab i l i ty  o f  w eigh t 
loss o f  P D  sa m p le s  m a y  be a t t r i b u t e d  to  e n v i r o n ­
m e n ta l  f lu c tu a t io n s .  T h e  in c re a s in g  v a r ia b i l i ty  in 
t im e  fo r  b o th  h a b i t a t s  w as  p ro b a b ly  cau sed  b y  c u ­
m u la t iv e  effects o f  m ic ro h a b i t a t  v a r ia t io n .

D e c o m p o s i t i o n  o f  th e  p la n t  m a te r i a l  o f  all th ree  
species  d isp layed  a typ ica l  neg a t ive  e x p o n e n t ia l  
c o u rs e  in b o th  h a b i t a t s .  In  g e n e ra l ,  d e c o m p o s i t io n  
w as rap id  d u r i n g  th e  firs t m o n t h ,  d ec rea sed  d u r in g  
th e  firs t su m m e r ,  w as  s low  to  n ea r ly  ze ro  d u r i n g  the  
w in te r  m o n th s ,  a n d  inc rea sed  a g a in  a litt le d u r in g  
th e  s e co n d  s u m m e r ,  re su l t in g  in a 8 0 -9 7 %  loss of 
A F D W  a f te r  20 .5  m o n th s .  R a p id  in i t ia l  d e c o m p o ­
s i t io n  is u sua l ly  a t t r i b u t e d  to  th e  p hys ica l  p rocess  o f  
le ac h in g  o f  w a te r - so lu b le  c o m p o u n d s  (S w if t  e t al., 
1979; F ra s c o  & G o o d ,  1982; M c K e e  & S e n ec a ,  
1982). H a b i ta t  a n d  a n im a l  effects w ere  o f  n o  im p o r ­
ta n c e  d u r in g  this in i t ia l  p hase .  H o w ev e r ,  H a lim io n e  
d e c o m p o s e d  s ign if ican t ly  f a s te r  (p  <  0 .05) d u r in g  
th is  p h a se  ( A F D W  loss a b o u t  38%) th a n  th e  tw o  
g rass  species ( A F D W  loss 13-20% ).

T a b le  2 sh o w s  th e  re g re ss io n  p a ra m e te r s  c a lc u ­
la ted  f ro m  th e  d a t a  p re s e n te d  in  F ig u re  1, in c lu d in g  
th e  c a lc u la te d  ha lf - l i fe  o f  th e  th r e e  p la n t  l i t te r  ty pes  
u n d e r  th e  d i f fe re n t  c i r c u m s ta n c e s .  T h e  h ig h  va lues  
o f  th e  c o r r e la t io n  co eff ic ien t,  r2, a n d  th e  h igh ly  
s ig n if ic an t  tk v a lues  o f  th e  S t u d e n t ’s r- test in d ica te  a 
r e a s o n a b le  fit b e tw e e n  th e  d a t a  a n d  th e  nega tive  
e x p o n e n t i a l  fo r  all  l i t te r  types .  In  m o s t  cases  r2 
va lues  a r e  lo w er  f o r  th e  P D  d e c o m p o s i t io n  curves .  
T h e  r2 va lues  fo r  th e  H a lim io n e  d e c o m p o s i t io n  
cu rv e s  a re  m o s tly  lo w e r  t h a n  th o s e  fo r  th e  tw o  grass  
species. O n e  by o n e  c o m p a r i s o n  o f  th e  in s ta n t a n e ­
ou s  d e cay  ra te s  p e r  p la n t  species ,  h a b i t a t  a n d  m esh  
b a g  ty p e  gave  a  s ig n if ic an t  d i f fe ren ce  in o n ly  five 
cases  (T a b le  3). S p a r t in a  l i t te r  in fine m e sh  bags 
d e c o m p o s e d  fa s te r  in  th e  M h a b i t a t ,  w hile  H a li­
m io n e  l i t te r  in  c o a r s e  m e sh  b a g s  d e c o m p o s e d  fa s te r  
in th e  P D  h a b i ta t .  In  th e  P D  h a b i t a t  S p a r tin a  l i t ter  
d e c o m p o s e d  fa s te r  in co a rse  m esh  bags  th a n  in  fine 
m esh  bags, w hile  in  th e  M  h a b i t a t  E ly tr ig ia  l i t ter  
d e c o m p o s e d  fa s te r  in  m e d iu m  a n d  co a rse  m esh  
bags  th a n  in fine m esh  bags.

T h e  v a r iab les  a n d  th e  in te ra c t io n s  b e tw e e n  th e m  
w ere  a lso  te s ted  by a  fa c to r ia l  an a ly s is  o n  th e  half-
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T a b l e  2 .  S u m m a r y  o f  a  f i r s t - o r d e r  d e c a y  a n a l y s i s  o f  o r g a n i c  

w e i g h t  l o s s  o f  t h r e e  s p e c i e s  o f  p l a n t  l i t t e r  i n  f i n e ,  m e d i u m  a n d  

c o a r s e  m e s h  l it ter  b a g s  in  t w o  s a l t - m a r s h  h a b i t a t s .

S p e c i e s H a b i t a t

L i t t e r

b a g

k X  1 ( H  

( d a y 1)

H a l f -

l if e

( d a y s )

r2

S p a r t i n a m a r s h

f in e 35 1 9 8 .0 0 . 9 2 1 3 .2

m e d i u m 4 2 1 6 2 . 9 0 . 9 0 1 1.7

c o a r s e 4 2 165.1 0 . 9 0 10 .9

p l a n t -

d e b r i s

f in e 2 6 2 7 0 . 5 0 . 8 5 8 . 6

m e d i u m 35 1 9 5 .6 0 . 8 5 8 . 9

c o a r s e 38 1 8 0 .6 0 . 8 8 10 .0

E l y t r i g ia m a r s h

f in e 33 2 0 7 . 2 0 . 9 4 15.1

m e d i u m 4 6 1 4 9 .7 0 . 9 2 12 .5

c o a r s e 43 1 6 1 .8 0 . 9 2 13 .7

p l a n t -

d e b r i s

f in e 3 5 1 9 8 .0 0 . 8 8 10 .3

m e d i u m 4 7 1 4 7 .9 0 . 8 6 9 . 6

c o a r s e 4 8 1 4 3 .5 0 . 9 2 12.3

H a l i m i o n e m a r s h

f in e 3 6 1 89.1 0 . 8 6 9 . 3

m e d i u m 4 0 1 7 0 .8 0 . 8 6 9 . 8

c o a r s e 3 3 2 0 9 . 9 0 . 8 3 8 . 2

p l a n t -

d e b r i s

f in e 37 1 8 7 .0 0 . 7 7 7.1

m e d i u m 4 4 1 5 6 .0 0 . 8 6 9 . 9

c o a r s e 54 1 2 7 . 6 0 . 7 9 7 . 2

N o t e :  r 2 i s  t h e  c o e f f i c i e n t  o f  d e t e r m i n a t i o n ,  r* i s  t h e  t e s t  v a l u e  f o r  

s i g n i f i c a n c e  o f  r e g r e s s i o n ,  k  is  t h e  d e c a y  c o n s t a n t .

a A l l  v a l u e s  ar e  h i g h l y  s i g n i f i c a n t  ( p  <  0 . 0 0 1  ).

life d a t a  (T a b le  4). T h e re  w as a  s ig n if ic an t  d i f fe r ­
en ce  b e tw e e n  th e  m e s h  b a g  types .  T h e  s ign if ican t 
in t e r a c t io n s  b e tw ee n  p la n t  species  a n d  h a b i t a t s  a re  
i l lu s t r a te d  by F ig u re  2. D e c o m p o s i t i o n  o f  S p a r tin a  
l i t t e r  w a s  m u ch  s lo w er  in th e  P D  h a b i t a t  t h a n  in th e  
M  h a b i t a t ,  fo r  H a lim io n e  it w as  th e  reverse .  H a b i ­
t a t  d i f fe rences  seem  to  be less i m p o r t a n t  fo r  the  
d e c o m p o s i t io n  o f  E ly tr ig ia  li tter.

E f fec t  o f  d e t r i t iv o re s  in  th e  d e c o m p o s i t io n  p r o ­
cess  c o u ld  be th e  inc rease  in th e  s u r f a c e - v o l u m e  
r a t io  o f  part ic le s  t h r o u g h  c o m m i n u t i o n  d u r in g  
fe e d in g ,  re g u la t in g  g ro w th  a n d  p o p u la t io n  s t ru c -

T a b l e  3 .  A n a l y s i s  o f  c o v a r i a n c e  o f  t h e  i n s t a n t a n e o u s  d e c a y  r a te s  

l i s t e d  in  T a b l e  2 .  ( M  is m a r s h ,  P D  is p l a n t - d e b r i s  h a b i t a t ) .

O b j e c t s F  d f  1 d f  2

P la n t  s p e c i e s

f o r  t h e  s p e c i e s  p e r  b a g  t y p e  a n d  h a b i t a t n s

H a b i t a t

S p a r t in a

M  f i n e  -  P D  f in e 5 . 5 3 8  1 28 *

m e d i u m  -  m e d i u m 1 . 7 4 2  1 28 ns

c o a r s e  -  c o a r s e 0 . 4 3 5  1 28 ns

E ly tr ig ia  f o r  a l l  b a g  t y p e s ns

H a l i m i o n e

M  f i n e  -  P D  f in e 3 . 0 1 9  1 2 8 ns

m e d i u m  -  m e d i u m 0 . 3 9 7  1 2 8 ns

c o a r s e  -  c o a r s e 6 . 1 7 3  1 2 8 *

B a g  t y p e

S p a r t i n a  M  f o r  a l l  b a g  t y p e s ns

S p a r t in a

P D  f i n e  -  P D  m e d i u m 3 . 8 8 0  1 2 8 ns

m e d i u m  -  c o a r s e 0 . 2 8 0  1 2 8 ns

f i n e  -  c o a r s e 6 . 8 9 4  1 2 8 *

E ly tr ig ia

M  f i n e  - M  m e d i u m 8 . 8 9 5  1 2 8 **

m e d i u m  -  c o a r s e 0 . 5 1 1  1 28 ns

f i n e  -  c o a r s e 5 . 9 7 2  1 28 *

E ly tr ig ia  P D  f o r  a l l  b a g  t y p e s ns

H a l i m i o n e  M a n d  P D  f o r  a ll  b a g  t y p e s ns

* P  0 . 0 5 ;  * *  p  <  0 . 0 1  ; n s  =  n o t  s i g n i f i c a n t .

T a b le  4 .  F a c t o r i a l  a n a l y s i s  o n  t h e  h a l f - l i f e  d a t a  l i s t e d  in  T a b i c  2.

V a r i a b l e S S d f v a r F

S p e c i e s 2 5 3 8 . 0 0 2 1 2 6 9 . 0 0 5 . 5 8 0 ns

H a b i t a t 3 . 2 5 I 3 . 2 5 0 . 0 1 4 ns

B a g  t y p e 7 7 5 6 . 0 0 2 3 8 7 8 . 0 0 1 7 . 0 5 0 ** *

S p e c i e s  X  h a b i t a t 4 2 0 9 . 0 0 2 2 1 0 4 . 0 0 9 . 2 5 4 *

S p e c i e s  X  b a g  t y p e 1 0 8 0 . 0 0 4 2 7 0 . 0 0 1 .1 8 7 ns

H a b i t a t  X  b a g  t y p e 1 8 7 2 . 0 0 2 9 3 6 . 2 0 4 . 1 1 7 ns

E x p .  e r r o r 9 0 9 . 6 0 4 2 2 7 . 4 0

* p  <  0 . 0 5 ;  * * *  p  <  0 . 0 0 1 ;  n s  =  n o t  s i g n i f i c a n t .

tu r e  o f  th e  m ic ro b ia l  c o m m u n i t y  by  g ra z in g  p res ­
su res ,  o r  r e d i s t r ib u t io n  o f  m ic ro b ia l  in o c u lu m  be­
cau se  o f  th e i r  l o c o m o te r  activ it ies  (L o p e z  e t al., 
1977; S w if t  e ta ! .,  1979; Lee, 1980). T h e  resu lts  sh o w  
th a t  th e  use o f  l i t te r  b ag s  o f  v a r io u s  m e sh  sizes to 
ex c lu d e  d i f fe ren t  g ro u p s  o f  a n im a ls  f r o m  th e  de-
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H a l f -  l i f e , d a y s  

220 ,

2 0C L

1 8 0 ,

1 6 0 ,

j*  m a r s h

- ~ \ v '
\

p l a n t  -  d e b r i s

S p a r t .  Elytr .  Ha l im .

F ig .  2 .  T h e  s i g n i f i c a n t  i n t e r a c t i o n  b e t w e e n  p l a n t  s p e c i e s  a n d  

h a b i t a t .  V a l u e s  c a l c u l a t e d  f r o m  d a t a  l i s t e d  in  T a b l e  2.

c o m p o s i t io n  p rocesses  w as ju s t i f iab le .  E x t r a  loss o f  
sm a l l  p a r t ic le s  f ro m  th e  m e d iu m  a n d  c o a rs e  b ags  
o n ly  b e c a u se  o f  th e  g r e a te r  m esh  sizes w as o f  no  
im p o r t a n c e .  In  case  o f  su ch  a n  e x t r a  loss th is  w o u ld  
be  e spec ia lly  n o t ic e ab le  in th e  m o re  f r eq u en t ly  
f lo o d e d  M h a b i t a t ,  how ever ,  th e  S p a r tin a  a n d  H a li­
m io n e  M cu rv e s  s h o w  a  m o re  o r  less in te rw o v e n  
p a t t e r n  (F ig .  1 ). In  gene ra l ,  m e io -  a n d  m a c r o f a u n a l  
im p a c t  on  d e c o m p o s i t io n  ra te s  does  n o t  seem  to  be 
o f  m a jo r  im p o r t a n c e .  F a c to r ia l  ana lys is  (T a b le  4) 
sh o w e d  a  s ig n if ic an t  m esh  bag  effect. H o w e v e r ,  
te s ted  se p a ra te ly  (T a b le  3), o n ly  d e c o m p o s i t io n  o f  
E ly tr ig ia  in th e  M  h a b i t a t  a n d  o f  S p a r t in a  in the  
P D  h a b i t a t  w as s ign if ican tly  acce le ra ted  by m e io -  
f a u n a l  o r  m e io -  p lus  m a c r o fa u n a l  in f luences , r e su l t ­
ing  in  a  d i f fe rence  o f  respec t ive ly  8%  a n d  10% re­
m a in in g  A F D W  a f te r  82 weeks. T h e  p resen ce  o f  
m a c r o f a u n a  seem ed  to  be o f  m in o r  im p o r t a n c e  fo r  
d e c o m p o s i t io n  o f  the  tw o  g rass  species (F ig . 1). 
C o n s id e r in g  th e  co u rse  o f  th e  P D  d e c o m p o s i t io n  
cu rv e s  a n d  th e  so m e t im e s  h igh  P D  d a t a  v a r iab i l i ty ,  
w h ich  cau se d  lack  o f  sign ificance , m e io -  a n d / o r  
m a c r o f a u n a  a lso  seem ed  to  h a v e  so m e  im p a c t  
(5 -1 0 % )  o n  th e  d e c o m p o s i t io n  o f  E ly tr ig ia  an d  
H a lim io n e  l i t te r  in the  P D  h a b i ta t .  F o r  H a lim io n e  
th is  w as in d i rec t ly  in d ic a te d  by th e  s ig n if ic an t  d i f ­
fe rence  b e tw ee n  th e  in s ta n t a n e o u s  d e c a y  ra te s  o f  
th e  l i t t e r  in th e  M  a n d  P D  c o a r s e  m esh  b ag s  ( T a ­
ble 3). M a c r o f a u n a l  im p a c t  seem ed to  be o f  so m e  
im p o r t a n c e  fo r  d e c o m p o s i t io n  o f  H a lim io n e  l i t te r

in th e  P D  h a b i t a t .  M e io -  a n d  m a c r o fa u n a l  im p ac t  
o n  d e c o m p o s i t io n  o f  S p a r tin a  a n d  E ly tr ig ia  li t ter  
w as p r o b a b l y  in i t ia l ly  very  sm a ll  a n d  d id  n o t  b e ­
c o m e  n o t ic e a b le  u n t i l  16 w eeks a f t e r  th e  s t a r t  o f  the  
d e c o m p o s i t io n  processes  (F ig . 1). F o r  H a lim io n e  
l i t te r  in th e  P D  h a b i t a t  m a c r o f a u n a l  im p a c t  was 
p r e s u m a b ly  of im p o r t a n c e  e a r l ie r  in th e  p rocess  o f  
decay.

A c c o r d in g  to  T e n o re  e t al. (1982) l i t t e r  o f  v a sc u ­
lar  m a r s h  p la n t s  is o n ly  a v a i la b le  to  m e io -  an d  
m a c r o -d e t r i t iv o re s  a f t e r  a  c e r t a in  p e r io d  (i.e. 
m o n th s )  o f ‘ag in g ’ an d  re la ted  b a c te r ia l  a n d  fung a l  
ac t iv i ty  c a u s in g  n u t r i t io n a l  e n r i c h m e n t  o f  th e  d e t r i ­
tus. In  th e  l i te r a tu re  d a t a  c o n c e rn in g  in f luences  of 
v a r io u s  g r o u p s  o f  a n im a ls  o n  in s i tu  d e c o m p o s i t io n  
o f  s a l t - m a r s h  p lan ts  a re  sca rce  (L ee ,  1980). R e ice  & 
S t iv e n (  1983) fo u n d  th a t  m e i o - a n d  m a c r o fa u n a  d id  
n o t  h ave  a m a jo r  im p a c t  o n  th e  d e c o m p o s i t io n  ra tes  
o f  S p a r t in a  a lte rn iflo ra  in a  N o r th  C a ro l in a  salt  
m a r sh .  V alie la  e t al. (1982) r e p o r te d ,  h o w ev e r ,  d if ­
ferences  o f  3 0 -5 0 %  in th e  a m o u n t  o f  rem a in in g  
S p a r tin a  a lte rn iflo ra  m a te r i a l  in d u c e d  by  m a c r o ­
f a u n a  a f t e r  a b o u t  a y ea r  in l i t te r  b a g  e x p e r im e n t s  in 
a  M a s s a c h u s e t t s  sa l t  m a rsh .  T h e y  a lso  co n c lu de d  
th a t  im p a c t  o f  m a c r o -d e t r i t iv o re s  w as in itially 
sm all  b u t  inc rea se d  in the  co u rse  o f  t ime.

F a c to r ia l  an a ly s is  d id  n o t  sh o w  a s ign if ican t  h a b ­
i ta t  effect ( T a b le  4), b u t  in c o m b i n a t i o n  w ith  p la n t  
species  th e r e  w ere  d if fe rences  in d e c o m p o s i t io n  
ra te s  (F ig .  2). S p a r tin a  l i t te r  w i th o u t  m eio-  an d  
m a c r o f a u n a l  in f luences  (f ine  m esh  bags)  d e c o m ­
p o se d  a t  a  s lo w e r  ra te ,  a n d  H a lim io n e  l i t te r  u n d e r  
the  m o s t  n a tu r a l  c i r c u m s ta n c e s  (c o a r s e  m esh  bags) 
a t  a  f a s te r  r a t e  in th e  P D  t h a n  in th e  M h a b i t a t .  T h e  
re la tive ly  m o d e s t  ro le  o f  m e io -  a n d  m a c r o f a u n a  in 
th e  d e c o m p o s i t io n  processes  (see  a lso  Reice & 
S tiv en ,  1983) suggests  th a t  th e  a c t io n  o f  m ic ro f lo ra  
a n d  - f a u n a  a s  well as  phys ica l  a n d  c h e m ic a l  fac to rs  
a re  fa r  m o r e  im p o r t a n t .  N o ta b ly  th e  m o is tu re  f luc­
tu a t io n s  in th e  P D  h a b i ta t  a re  p r o b a b l y  less f a v o u r ­
ab le  fo r  m ic ro b ia l  activ ity ,  espec ia lly  d u r in g  the  
s u m m e r .  O n ly  d e c o m p o s i t io n  o f  S p a r t in a  l i t te r  w as 
s t ro n g ly  in h ib i t e d  by these  less o p t i m a l  e n v i ro n ­
m e n ta l  c o n d i t io n s  (f ine  bags) ,  th o u g h ,  th is  was 
p a r t ly  c o m p e n s a t e d  by  th e  g r e a t e r  m e io -  a n d  m ac ­
ro f a u n a l  im p a c t  in th e  P D  h a b i t a t  (m e d iu m  an d  
c o a r s e  b a g s ) .  B u t  a lso  u n d e r  th e  m o s t  n a tu r a l  c o n ­
d i t io n s  ( c o a r s e  bags) S p a r tin a  se em e d  to  d e c o m ­
p o se  a t  a  s lo w e r  ra te  in th e  P D  h a b i t a t  (T a b le  2). 
D e c o m p o s i t i o n  o f  H a lim io n e  a n d  E ly tr ig ia  l i t ter
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(f in e  bags)  w as n o t  in h ib i ted  b y  th e  e n v i r o n m e n t a l  
c o n d i t io n s  in th e  P D  h a b i ta t .  B eca u se  o f  th e  g re a te r  
m a c r o f a u n a l  im p a c t  H a lim io n e  l i t te r  d e c o m p o s e d  
ev en  a t  a fas ter  ra te  in the  P D  h a b i t a t  ( c o a r se  bags) 
t h a n  in  the  M h ab i ta t .

S ev e ra l  s tud ies  have  focused  on  sp a t ia l  v a r ia t io n s  
in  d e c o m p o s i t io n  ra te s ,  bu t  n ea r ly  all  on ly  c o n c e rn  
S p a r t in a  species (e.g. S. a lte rn iflo ra ). L o w e r  d e ­
c o m p o s i t io n  ra te s  o f  S p a r tin a  l i t te r  s i tu a te d  h ig h e r  
in th e  t ida l  range  were fo u n d  b y  K irb y  & G o sse l ink  
(1976) ,  F ra s c o  & G o o d  (1982), M a r in u c c i  &  B a r th a
(1982),  V alie la  e t a i  (1982) a n d  R eice  & S tiv en
(1983),  while K irb y  & G o sse l in k  (1976) a n d  R eice  & 
S t iv e n  (1983) r e p o r te d  th a t  d i f fe ren ces  in decay  
ra te s  b e c am e  sm a l le r  o r  d is a p p e a re d  in  th e  co u rse  o f  
th e  d e c o m p o s i t io n  processes.  M o n t a g n a  & R u b e r  
(1980) d id  n o t  f ind  t ida l  in f lu en ces  o n  S p a r tin a  
d e c o m p o s i t io n  ra tes .  In  all these  s tu d ie s  no  h a b i t a t s  
s im i la r  to th e  P D  h ab i ta t  ( e x t r a  m e io -  a n d  m a c r o ­
f a u n a l  im p ac t)  w ere  in c lu ded .  M a r in u c c i  (1982) 
a n d  L o n g  & M a s o n  (1983) h ave  s u m m a r i z e d  half-  
life v a lu e s  fo r  d e c o m p o s i t io n  o f  S p a r t in a  a lte rn i­

f l o r a  t i ssue  f r o m  v a r io u s  l i t t e r  b a g  s tu d ie s  in 
m a r s h e s  o n  the  eas t  coas t  o f  th e  U n ited  S ta te s .  F o r  
h ig h e r  m a r s h  lo c a t io n s  va lues  w ere  100-200  day s ,  
a n d  fo r  m id - a n d  lo w e r - m a r s h lo c a t io n s 3 0 - 7 0  days. 
F o r  S p a r tin a  l i t te r  in th e  p re se n t  s tu d y  th e se  va lues  
a r e  respec t ive ly  180 d ays  ( c o a r s e  m esh  bags)  a n d  
165 day s .  S ince  size an d  c o n f ig u r a t io n  o f  S p a r tin a  
spec ies  differ  be tw een  m arsh es ,  a n d  d e c o m p o s i t io n  
s tu d ie s  o f ten  d if fe r  in c o n d i t io n  o f  th e  s t a r t in g  
m a te r i a l  a n d  m e th o d s  used, c o m p a r i s o n  o f  such  
d a t a  h a s  on ly  a n  ind ica t ive  va lue .

S o  far ,  m a in ly  overa l l  d e c o m p o s i t io n  ra te s  were 
d iscussed .  D iv id in g  th e  pe r io d  o f  d e c o m p o s i t io n  in 
a r t if ic ia l ly  ch o sen  t im e  s p a n s  gives a b e t t e r  u n d e r ­
s t a n d in g  o f  th e  c o u rs e  o f  th e  p ro cesses .  T h e  vertica l 
d a sh e d  lines in F igu re  1 d iv ide  th e  cu rves  in fo u r  
p a r t s  c o r r e s p o n d in g  w ith  the  le ac h in g -d o m in a te d  
p e r io d ,  th e  firs t s u m m e r  p e r io d ,  th e  w in te r  per iod  
a n d  th e  sec o n d  s u m m e r  p e r io d .  F o r  c la r i ty  the 
m e a n s  o f  th e  r e m a in in g  p e rc e n ta g e s  A F D W  an d  
s t a n d a r d  d e v ia t io n s  o f  th e  m e d iu m  m esh  b ags  c o n ­
ten ts  a t  th e  end o f  these  f o u r  p e r io d s  a re  g iven  in 
T a b le  5. I n s t a n t a n e o u s  d ecay  ra te s  fo r  these  fo u r  
p e r io d s  d id  n o t  d if fe r  s ig n if ican t ly  in all  cases. 
H o w ev e r ,  c o n s id e r in g  th e  c o u rse  o f  a ll th e  d e c o m ­
p o s i t io n  cu rves  a n d  th e  c o n s is te n t  p a t t e rn  in d if­
ferences b e tw een  h a b i t a t s  p e r  p la n t  species, it is 
p ro b a b ly  t h a t  d if fe ren ces  in h a b i t a t  im p a c t  o n  d e ­
c o m p o s i t io n  ch an g e  pe r  p e r io d .  D u r in g  th e  first 
4 weeks h a b i t a t  im p a c t  d id  n o t  cau se  d if fe rences  in 
d e c o m p o s i t io n  ra tes .  A t  th e  en d  o f  th e  firs t s u m m e r  
P D  d e c o m p o s i t io n  ra te s  lag ged  b e h in d  th e  M  ones 
fo r  all p la n t  species .  H o w e v e r ,  a t  th e  end  o f  the 
w in te r  per iod  they  w ere  a p p r o x i m a t e ly  e q u a l  aga in .  
D u r in g  th e  se c o n d  s u m m e r  d e c o m p o s i t io n  rates 
a g a in  d id  n o t  d if fe r  b e tw e e n  th e  h a b i ta ts .  T h u s  
d u r in g  th e  w in te r  p e r io d  d e c o m p o s i t io n  in the  
P D  h a b i t a t  is c a tc h in g  up  w ith  d e c o m p o s i t io n  in 
th e  M  h a b i t a t .  D u r in g  th e  w in te r ,  d e c o m p o s i t io n  
ra te s  w ere  nearly  zero  in th e  M h a b i t a t ,  p ro b a b ly  
b ecause  o f  th e  low  t e m p e r a tu r e s  ( t e m p e r a tu r e  o f 
th e  e s tu a r in e  w a te r  d u r in g  t h a t  pe r io d  was 
2 .5 -5  ° C , m e a n  m o n th ly  a i r  t e m p e r a tu r e  2 -1 0  ° C 
a b o v e  zero) .  In  th e  P D  h a b i t a t  h o w ever ,  d e c o m p o ­

T a b l e S .  M e a n s  a n d  s t a n d a r d  d e v i a t i o n s  ( n  =  3 )  o f  p e r c e n t  r e m a i n i n g  a s h - f r e e  d r y  w e i g h t  ( A F D W )  o f  S p a r t in a ,  E l y t r i g ia  a n d  H a l i m i o n e  

l i t t e r  in  1 m m  m e s h  b a g s  o n  t h e  s a m p l i n g  d a t e s  i n d i c a t e d  in  F i g u r e  2  b y  v e r t i c a l  d a s h e d  l in e s .  C o l u m n s  r e f e r  t o  %  A F D W  a f t e r  4 ,  2 8 ,  5 2  

a n d  8 2  w e e k s  r e s p e c t i v e l y .

S p e c i e s

H a b i t a t

4  w 2 8  w 5 2  w 8 2  w

S p a r t i n a

m a r s h 8 2 . 4  ±  4 . 5 2 0 . 8  ±  1.8 2 0 . 0  ±  0 . 9 9 . 8  ±  2.1

p l a n t - d e b r i s 8 8 . 4  ±  3 .7 3 4 . 5  ±  9 . 7 19 .9  ±  5 . 6 1 0 .5  ±  6 . 2

E l y t r i g ia

m a r s h 8 0 . 4  ±  1.9 2 7 . 3  ±  9 . 7 2 4 . 9  ±  1.7 4 . 5  ±  1.2

p l a n t - d e b r i s 8 0 . 4  +  6 . 5 4 1 . 3  ±  8.1 2 4 . 9  ±  7 ,9 4 . 5  ±  3 . 6

H a l i m i o n e

m a r s h 5 8 . 4  ±  3 . 2 1 7 .3  ±  1.4 2 4 .1  ±  0 . 3 6 . 9  ±  1.9

p l a n t - d e b r i s 6 6 . 5  ±  2 . 0 2 4 . 3  ±  0 .6 18.1 ±  1.9 4 , 0  ±  3 .8
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s i t io n  c o n t in u e d  slowly. T h e  p la n t -d e b r i s  be lts  w ere  
f lo o d e d  m o r e  f re q u en t ly  (T a b le  1) a n d  d r ied  o u t  
m o r e  s low ly ,  while in te r io r  t e m p e r a tu r e s  w ere  
p r o b a b l y  h ig h e r  and  m o re  c o n s t a n t  t h a n  a i r  t e m ­
p e ra tu re s ,  s im i la r  to  tho se  in a  c o m p o s t  heap .

A s to  th e  in d iv id u a l  p lan t  species ,  d e c o m p o s i t io n  
c h a n g e d  d u r i n g  th e  fo u r  pe r iod s .  H a lim io n e  l i t te r  
d e c o m p o s e d  fa s te s t  d u r in g  th e  f i rs t  4 w eeks  a n d  
S p a r tin a  l i t te r  a t  a  sl ightly  f a s te r  ra te  d u r in g  the  
f i rs t  s u m m e r  (F ig .  1, T a b le  5). D u r in g  th e  w in te r  
e spec ia lly  H a lim io n e  li t ter  d e c o m p o s e d  s lo w ly  in 
th e  P D  h a b i t a t  a n d  d u r in g  th e  secon d  s u m m e r  E ly­
tr ig ia  l i t t e r  d e c o m p o s e d  a t  th e  fa s tes t  ra te .  S o ,  a l ­
t h o u g h  a t  th e  en d  o f  th e  2 0 .5 -m o n th  pe r io d  r e m a in ­
in g  A F D W s  o f  th e  d if fe ren t  t r e a tm e n ts  d id  no t  
d i f fe r  m u c h ,  th e r e  were d is t inc t  d if fe rences  b e tw een  
spec ies  a n d  h a b i t a t s  d u r in g  th e  successive  p h a se s  o f  
d e c o m p o s i t io n .

M o s t  l i t te r  d e c o m p o s i t io n  s tu d ie s  d e sc r ib ed  in 
th e  l i te r a tu re  h a v e  been  c o n d u c te d  fo r  six m o n th s  
to  o ne  yea r .  C o n s id e r in g  th e  te m p o r a l  p a t t e rn s  
p o in t e d  o u t  it c a n  be d o u b te d  w h e th e r  s h o r t - t e r m  
re su l ts  c a n  be  e x t r a p o la te d .  In th is  s tu d y  f o r  in ­
s tance ,  a f t e r  12 m o n th s  E ly tr ig ia  h a d  th e  h ighes t  
r e m a in in g  A F D W  values ,  b u t  a f te r  20.5 it h a d  the  
lo w es t  va lues .  M a th e m a t ic a l  m o d e ls  a re  o f ten  used 
fo r  c a lc u la t io n s  o f  d e tr i tu s  half-life. H o w e v e r ,  as 
s h o w n  he re  a n d  a lso  by  D e  L y o n  e t al. (1983) ,  th is  
c a n  be e r r o n e o u s  w h en  these  m o m e n ts  a re  n o t  s i tu ­
a te d  w i th in  th e  t im e  sp an  o f  th e  ex p e r im e n ts .

C h e m ic a l ch a n g es

P e rc e n t s  c a r b o n  c o n te n t  o f  th e  l i t te r  m a te r ia l  
r e m a in e d  essen t ia l ly  c o n s t a n t  t h r o u g h o u t  th e  s tu d y  
p e r io d  (T a b le  6). D iffe rences  in c a r b o n  c o n te n t  be­
tw een  th e  h a b i t a t s  a n d  be tw een  th e  m esh  b a g  types  
w ere  ins ign if ican t .

In i t ia l  to t a l  n i t ro g en  c o n te n t s  o f  H a lim io n e , 
S p a r t in a  a n d  E ly tr ig ia  l i t te r  w ere  2.13, 1.40 an d  
1 .14%  respec tive ly .  F ig u re  3 sh o w s  th e  c h a n g e s  in 
p e rc e n ta g e  n i t ro g e n  in  the  d e c o m p o s in g  li tter. C o n ­
s id e r in g  th e  in te rw o v e n  p a t t e rn  o f  th e  cu rv es ,  it is 
safe  to  c o n c lu d e  th a t  th e re  w ere  no  d if fe rences  be­
tw e e n  th e  m e s h  size types . P e rc e n ta g e  n i t ro g e n  d e ­
c rea sed  d u r i n g  th e  f irst 4 -8  w eeks .  E sp ec ia l ly  in itia l 
loss  f ro m  H a lim io n e  li t ter  w as  ra p id .  T h e r e a f t e r  
n i t ro g e n  levels o f  th e  S p a r tin a  a n d  E ly tr ig ia  l i t ter  
in c rea sed  in  b o th  h ab i ta ts .  N i t r o g e n  c o n te n t  o f  
H a lim io n e  l i t te r  in b o th  h a b i t a t s  rem a in e d  m o r e  or

less c o n s t a n t  un ti l  th e  2 4 th  w eek  a n d  in c reased  fro m  
th e n  on .  F o r  all th ree  p la n t  species  l i t te r  n i t rog en  
c o n te n t  w as  m os tly  h ig h e r  in th e  P D  h a b i t a t  a f te r  
th e  2 8 th  w eek .  C, N ra t io s  a r e  s u m m a r i z e d  in T a ­
b le ó .  In i t ia l  d if fe rences  be tw een  th e  l i t te r  m a te r ia l  
d im in ish ed  in  th e  co u rse  o f  t im e .

In i t ia l  p h o s p h o r u s  c o n te n t s  o f  H a lim io n e , S p a r ­
tina , a n d  E ly tr ig ia  l i t te r  w ere  0 .20 , 0.18 a n d  0 .11%  
respec tive ly .  T h e se  values  dec l in ed  m o r e  sha rp ly  
th a n  th e  n i t r o g e n  c o n te n t s  d u r i n g  th e  firs t 4 w eeks 
(F ig .  4). T h e r e a f t e r  p h o s p h o r u s  c o n te n t s  sh o w ed  
s im i la r  ch a n g e s  as n i t ro g en  co n ten ts :  a n  increase  in 
th e  S p a r t in a  a n d  E ly tr ig ia  l i t te r ,  a  d e lay ed  increase  
in  th e  H a lim io n e  l i t te r ,  a n d  fo r  a ll species  h ig h e r  
levels in th e  P D  h a b i t a t  f r o m  th e  2 8 th  w eek  o n ­
w a rd s .  F o r  S p a r t in a  a n d  E ly tr ig ia  l i t te r  th e re  was 
n o  n o t i c e a b le  m esh  b a g  effect, b u t  H a lim io n e  li t ter  
in th e  fine m e s h  bags  o f ten  had  the  h ighes t  p h o s ­
p h o r u s  c o n te n t s  in b o th  h a b i t a t s .  C / P  ra t io s  are  
s u m m a r i z e d  in T a b le  6. A s w i th  C / N  ra t io s  in itia l 
d if fe rences  b e tw een  p la n t  species  d im in i sh e d  in the  
co u rse  o f  th e  firs t su m m er .

It is o f ten  o b se rv ed  th a t  a f te r  t h e  ra p id  increase  of 
th e  C /  N a n d  C /  P  r a t io s  a t  th e  s t a r t  o f  d e c o m p o s i ­
t io n ,  w h ich  is d u e  to  d i f fe re n t ia l  loss o f  N a n d  P 
re la t ive  to  C ,  th e  c o n c e n t ra t io n s  o f  N a n d  P  increase 
o ve r  t im e  ( O d u m  & de  la C ru z ,  1967; F e n ch e l ,  1970; 
de  la C ru z ,  1975; Jo s se ly n  & M a th ie s o n ,  1980; 
K ru c z y n sk i  et al., 1979; M a r in u c c i  &  B a r th a ,  
1982b). A l th o u g h  so m e  n u t r i e n t  increase  m ay  be 
p a r t ly  d u e  to  p re fe ren t ia l  loss o f  c a rb o n ,  ch an g es  
a r e  m a in ly  a t t r i b u t e d  to  a n  in c re a se  in th e  p r o p o r ­
t io n  o f  b a c te r ia  a n d  fung i w i th  t im e .  N u t r i e n t  c o n ­
c e n t r a t i o n s ,  p a r t ic u la r ly  N  c o n c e n t r a t i o n  w hen  
C /  N is g r e a t e r  t h a n  20, a r e  u su a l ly  l im i t in g  fac to rs  
to  d e c o m p o s e r  o rg a n i s m s  (S w if t  e t al., 1979). P  is 
p ro b a b ly  less l im it ing  th a n  N  to  th e  ra te  o f  d e ­
c o m p o s i t io n  o f  h a lo p h y t e s ( M a r i n u c c i  e t al., 1983). 
T h e  id e a  t h a t  th e  n u t r i t io n a l  q u a l i ty  o f  d e t r i tu s  fo r  
d e c o m p o s e r  o rg a n ism s  increases  w ith  increas ing  
n i t ro g e n  c o n te n t  has recen t ly  b een  q u e s t io n e d  
( R i c e &  T e n o r e ,  1981; R ice ,  1982; T e n o r e  et al., 
1982). E s t im a te s  o f  b a c te r ia l  a n d  fu n g a l  b io m ass  
sh o w e d  t h a t  th e  living cells o f  th e se  m ic ro bes  a c ­
c o u n t  fo r  o n ly  a  m in o r  p a r t  o f  th e  in c re a se  in N 
(C h r i s t i a n  &  W etze l ,  1978; Lee e t al., 1980). Ac- 
c o r d i n g t o  R ic e ( 1 9 8 2 ) in c r e a s in g N  is m a in ly  d u e t o  
p ro t e in a c e o u s  m a te r ia ls  e x u d e d  by m ic ro b e s  being  
b o u n d  to  c a rb o h y d r a te s  a n d  p h e n o l ic  p la n t  c o n ­
s t i tu e n ts .  D u r in g  this  h u m i f i c a t i o n  p rocess  N is
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T a b le  6 .  S u m m a r y  o f  c h a n g e s  i n  t h e  c a r b o n  c o n c e n t r a t i o n  a n d  t h e  c a r b o n  t o  n i t r o g e n ,  a n d  c a r b o n  t o  p h o s p h o r u s  r a t i o s  ( a s h - f r e e  d r y  

w e i g h t )  a n d  s t a n d a r d  d e l a t i o n s  o f  S p a r t i n a ,  E l y t r i g i a  a n d  H a l i m i o n e  l i t t e r  d u r i n g  d e c o m p o s i t i o n  in  t w o  s a l t - m a r s h  h a b i t a t s .  D a t a  

r e p r e s e n t  a v e r a g e s  o f  t h e  f i n e ,  m e d i u m  a n d  c o a r s e  m e s h  b a g s .  E a c h  se t  o f  f i v e  v a l u e s  r e f e r  t o  m e a s u r e m e n t s  a t  0 , 4 , 2 8 , 5 2 ,  a n d  8 2  w e e k s .

S p e c i e s

H a b i t a t

C a r b o n  

% A F D W
C / N  r a t i o C /  P  r a t i o

S p a r t i n a

m a r s h 4 7 . 3 6  ±  0 . 2 0 3 3 . 7 1  ±  0 . 0 3 2 7 0 . 9 0  ±  1 2 .1 2

4 7 . 3 0  ±  0 . 4 6 4 3 . 4 0  ±  6 . 1 2 5 1 5 . 9 8  ±  8 4 . 4 0

4 9 . 4 0  ±  1 .28 2 4 . 9 6  ±  0 . 3 9 2 7 4 . 4 4  ±  7 . 0 9

4 7 . 1 3  ±  1 .17 2 3 . 1 3  ±  1.95 2 4 9 . 6 8  ±  4 9 . 6 7

5 0 . 2 3  ±  0 . 8 0 2 2 . 2 7  ±  2 . 7 0 2 7 2 . 3 7  ±  3 4 . 0 4

p l a n t - d e b r i s 4 7 . 3 6  ±  0 . 2 0 3 3 .7 1  ±  0 . 0 3 2 7 0 . 9 0  ±  1 2 .1 2
4 6 . 4 7  ±  1 .3 6 4 0 . 4 6  ±  3 . 0 6 3 7 0 . 0 3  ±  4 0 . 1 2

4 9 . 0 0  ±  1 .7 4 2 3 . 3 0  ±  2 . 1 0 2 3 2 . 9 2  ±  3 4 . 3 2

4 8 . 0 3  ±  1 .93 1 8 .4 4  ±  1 .69 1 9 0 . 9 4  ±  2 7 . 8 6

5 1 . 5 7  ±  0 . 5 0 1 6 . 2 4  ±  1 .26 1 7 3 . 9 5  ±  5 . 1 5

E l y t r i g ia

m a r s h 4 7 . 6 6  ±  1 .07 4 2 . 0 0  +  1 .20 4 3 3 . 3 1  ±  9 .7 1

4 8 . 9 0  ±  1 .47 5 5 . 9 3  +  1 1 .3 9 6 7 6 . 9 4  ±  9 6 . 6 6

4 8 . 2 3  ±  1 .84 3 2 . 0 0  ±  7 . 6 5 2 9 6 . 6 9  ±  1 0 2 .6 2

4 6 . 6 0  ±  0 . 9 5 2 8 . 2 3  ±  2 . 3 4 2 8 2 . 7 1  ±  3 7 .9 1

4 9 . 8 3  ±  0 . 6 4 2 2 . 9 5  +  0 . 8 9 2 2 8 . 0 4  ±  4 3 . 5 9

p l a n t - d e b r i s 4 7 . 6 6  ±  1 .07 4 2 . 0 0  ±  1 .20 4 3 3 . 3 1  ±  9 .71

4 5 . 2 3  ±  1 .53 4 5 . 5 6  ±  6 . 0 6 5 8 2 . 0 5  ±  1 1 7 .2 0

4 8 . 8 3  ±  0 . 9 3 2 9 . 1 2  ±  5 . 0 8 2 9 3 . 6 5  ±  5 5 . 4 5

4 7 . 2 3  ±  1 .03 2 0 . 1 0  ±  1 .59 1 8 5 . 4 9  ±  2 2 . 3 8

5 1 . 0 7  ±  0 . 4 2 1 6 .7 3  ±  0 . 2 7 1 8 2 . 6 0  +  2 6 . 6 5

H a l i m i o n e

m a r s h 4 7 . 4 0  ±  0 . 6 4 2 2 . 2 5  ±  0 . 2 0 2 3 7 . 0 0  +  1 0 .5 0

5 0 . 0 3  ±  2 . 1 4 3 8 . 1 3  ±  2 . 0 6 4 0 5 . 8 4  ±  8 2 . 1 8

4 8 . 7 7  ±  2 . 1 7 2 7 . 8 5  +  3 . 5 2 2 7 4 . 0 2  ±  4 1 . 7 7

5 1 . 2 7  ±  0 . 5 5 2 9 . 5 2  ±  3 .81 2 7 5 . 3 2  ±  1 6 .5 8

5 0 . 4 3  ±  0 . 8 7 2 4 . 3 7  ±  1 .93 2 5 3 . 9 2  ±  5 5 . 8 7

p l a n t - d e b r i s 4 7 . 4 0  ±  0 . 6 4 2 2 . 2 5  ±  0 . 2 0 2 3 7 . 0 0  +  1 0 .5 0

4 7 . 1 0  ±  0 . 5 5 3 1 . 8 1  ±  9 . 3 0 4 1 7 . 7 5  ±  9 7 . 8 7

4 8 . 2 0  ±  3 .1  1 2 6 . 8 8  ±  1 .36 2 5 8 . 0 5  ±  9 . 5 2

4 7 . 6 3  ±  2 . 1 6 2 0 . 9 2  ±  1 .56 2 0 3 . 2 6  +  3 2 . 5 9

4 8 . 8 7  ±  3 . 7 8 1 8 .5 3  ±  1 .03 2 0 8 . 9 2  ±  2 7 . 5 5

g ra d u a l ly  t r a n s fo r m e d  to  p ro g ress iv e ly  less a s s im i­
lab le  fo rm s .  F o r  d e c o m p o s i t io n  o f  h a lo p h y te s  the  
p e rc e n ta g e  N bec o m e s  p r o b a b l y  a  p o o r  in d ex  o f  
n i t r o g e n  a v a i lab i l i ty  a f te r  2 0 -3 0  d ay s  (R ic e ,  pers. 
c o m m .) .  M a r in u c c i  e t al. (1983) f o u n d  a s ign if ican t 
in c re a se  in overa l l  d e c o m p o s i t io n  ra te  o f  S p a r tin a  
a lte rn iflo ra  li t ter  w h e n  in i t ia l  n i t ro g e n  levels were 
h igh e r .  In  the  p re s e n t  s tu d y  H a lim io n e , S p a r tin a  
a n d  E ly tr ig ia  l i t te r  d if fe red  in  in i t ia l  N a n d  P c o n ­
ten t .  A l th o u g h  bes ides  C / N  ( a n d  C / P )  r a t io  o th e r  
d if fe ren ces  in th e  ch em ica l  a n d  s t ru c tu r a l  c o m p o s i ­
t io n  o f  th e  p la n t  species m a y  h a v e  a f fe c ted  in itia l

d e c o m p o s i t io n  (S w if t  e t al., 1979), m a x im u m  
w eigh t  loss d u r i n g  th e  firs t 8 w eeks o f  th e  s tud y  
d ec rea sed  in th e  o rde r :  H a lim io n e , S p a rtin a , E ly ­
trig ia . T h i s  c o r r e s p o n d s  w ith  th e  o rd e r  o f  initial 
C / N  ( a n d  C / P )  r a t io s  f r o m  low  to  h igh. P ro b a b ly  
n o t  all o f  th is  w e ig h t  loss w as  d u e  to  leach ing ;  also 
m ic ro b ia l  a c t iv i t ie s  m a y  h av e  p la y e d  a  ro le .  Fine 
m esh  bags  t r e a te d  w i th  a n  a n t ib io t ic  sh o w e d  low er 
in i t ia l  w e igh t  losses t h a n  n o n - t re a te d  fine mesh 
b ag s  ( d a t a  n o t  p re s e n te d  here) ,  w hile  in a n o th e r  
d e c o m p o s i t io n  e x p e r im e n t  r e s p i r a t io n  ra te s  o f  lit­
te r  sa m p le s  m e a s u re d  a t  w eek ly  in te rv a ls  sh o w ed  a
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p e a k  a t  tw o  w eeks  a f te r  th e  e x p e r im e n t  b e g a n  
( B u th ,  in p rep . ;  V oesenek ,  u n p u b l . ) .  Lee e t al. 
(1980) a n d  M a r in u c c i  e t al. (1983) a lso  f o u n d  a 
ra p id  inc rease  in re sp ira t io n  d u r in g  th e  f irs t w eeks 
a f t e r  th e  s t a r t  o f  a  S p a r tin a  a lte rn iflo ra  d e c o m p o s i ­
t io n  e x p e r im e n t .

T h e  h ig h e r  N a n d  P c o n te n t  o f  th e  P D  li t te r  
d u r i n g  th e  la te r  s tages o f  d e c o m p o s i t io n  w as p r o b ­
a b ly  c a u se d  by h ig h e r  n u m b e r s  o f  m ic ro b e s ,  w h ich  
c o u ld  p r o b a b l y  be reac h ed  b eca u se  o f  low er  f l o o d ­
in g  f r e q u e n c y .  Less t id a l  f lu sh in g  c a u se d  less r e ­
m o v a l  o f  m ic ro b ia l  b io m a ss .  L ikew ise , i r r e g u la r  
d e s ic c a t io n  r e d u c e d  o r  e l im in a te d  p o p u la t io n s  o f  
f a u n a l  g raze rs ,  w h ich  w o u ld  in tu r n  a l lo w  a la rg e r  
to t a l  m ic ro b ia l  b iom ass.

T h e  d e la y e d  N a n d  P  inc rease  in th e  H a lim io n e  
l i t t e r  m a y  be c a u se d  by a  d if fe rence  in d e c o m p o s a -  
b i l i ty  b e tw e e n  leaves a n d  s tem s.  A f te r  28 w eeks ,  
w h e n  th e  inc rea se  s ta r te d ,  n o  le a f  m a te r ia l  c o u ld  be 
d is t in g u ish e d  in th e  li t ter  a n y m o r e .  N u t r i e n t  c o n ­
te n t s  in the  leaves were p ro b a b ly  m u c h  h ig h e r  t h a n  
in  t h e  s tem s.  It is po ss ib le  th a t  d u r i n g  d e c o m p o s i ­
t i o n  n e t  m in e ra l iz a t io n  o f  N a n d  P  f ro m  leaves 
ro u g h ly  b a la n c e d  net im m o b i l i z a t io n  o f  N a n d  P 
f r o m  s te m s  a n d  w h en  m o s t  le a f  m a te r i a l  w as  d e ­
c o m p o s e d  im m o b i l iz a t io n  b e c am e  d o m in a n t .

C h a n g es  in  m ic ro fa u n a

B e cau se  d e c o m p o s i t io n  ra te s  o f  th e  th re e  p la n t  
sp ec ies  a re  s t ro n g ly  d e te r m in e d  by  p hys ica l  p r o ­
cesses  a n d  ac tiv it ies  o f  m ic ro f lo ra ,  on ly  th e  resu lts  
o f  m ic ro fa u n a  co u n t in g s  are  g iven  here.

W i th  a  m e a n  p e rcen tag e  o f  61 .5%  fo r  all  s a m ­
p l in g  d a te s ,  N e m a to d e s  fo r m e d  th e  d o m i n a n t  
g r o u p ( F i g .  5). O th e r  im p o r t a n t  g r o u p s  w ere  O l ig o ­
c h a e t a  (A n n e l id a ) ,  F o r a m in i f e r i d a ( P r o t o z o a )  a n d ,  
o n ly  in th e  M h a b i t a t ,  H a rp a c t i c o id a  (C ru s ta c e a ) .  
N e m a to d e s  w ere  p re sen t  in h igh  densities: h u n d r e d s  
to  t h o u s a n d s  p e r  g r a m  D W  re m a in in g  in th e  l i t te r  
b ag s  (F ig .  6). D ensi t ies  w ere  n e i th e r  in f lu enced  by 
p l a n t  species  n o r  by  m eio-  a n d  m a c r o f a u n a .  H o w ­
ever ,  th e r e  w as a  c lea r  h a b i t a t  effect. D e n s i t ie s  f lu c ­
tu a t e d  s t ro n g ly  in the  P D  h a b i t a t ,  w hile  th e y  re ­
m a in e d  re la t ive ly  c o n s ta n t  a f t e r  a n  in i t ia l  inc rease  
in t h e  M  h a b i t a t  (F ig s .  5 a n d  6). T h is  in d e e d  c o n ­
f i rm s  th e  e a r l ie r  s u p p o s i t io n  t h a t  i r r e g u la r  d e s ic c a ­
t i o n  c a n  re d u ce  or e l im ina te  f a u n a l  g ra z e r  densi t ies  
a n d  c a n  e v e n tu a l ly  lead to  h ig h e r  m ic ro b ia l  b io ­
m a s s  va lues .  D e ns i t ie s  o f  o th e r  t a x a  w ere  a lso  in f lu ­

enced  b y  h a b i t a t  d if fe rences  (F ig . 5).
A n u m b e r  o f  n e m a t o d e  s a m p le s  f r o m  A u g u s t ,  

D e c e m b e r  a n d  F e b r u a r y  w ere  id en t if ied  to  g en u s  or 
species  level. A c c o rd in g  to  W ie s e r  (1959) m ar in e  
n e m a to d e s  c a n  be d iv id ed  in to  f o u r  g ro u p s  o f  feed ­
ing types ,  b a se d  o n  th e  s t ru c tu r e  o f  th e i r  b ucca l 
cavit ies .  T h e  g ro u p  o f  a n im a ls  w i th o u t  a  t ru e  buccal 
cav i ty ,  p r o b a b l y  selective d e p o s i t  feed e rs ,  was la c k ­
ing o r  n e a r ly  lac k in g  in b o th  h a b i t a t s .  B e tw een  the  
o th e r  th r e e  g ro u p s ,  th e  n o n -se lec t ive  d e p o s i t  feed ­
ers ,  th e  e p ig r o w th  feede rs  a n d  th e  p r e d a to r s ,  c.q. 
o m n iv o re s ,  th e re  w as n o  c o n s t a n t  d i f fe ren ce  in 
d o m in a n c y .  N e m a to d e  species  c o m p o s i t io n  d if­
fe red  t e m p o r a l ly  a n d  spa t ia l ly .  F o r  th e  E m s  e s tu a ry  
in  T h e  N  N e th e r l a n d s  B o u w m a n  e t al. ( in  press) 
f o u n d  th a t  n e m a to d e s  w ith  a  n on -se lec t iv e  w ay  of 
feed ing  w e re  d o m i n a n t  o n  th e  s u r fa c e  o f  d ecay ing  
S p a r t in a  a n g lica  m a te r ia l .  H e  c o n c lu d e d  th a t  in the  
d e b r i s  b io to p e ,  in c o n t r a s t  to  th e  s e d im e n t  b io to p e ,  
th is  w ay  o f  feed ing  is a p p r o p r ia t e  to  surv ive  because  
fo o d  is a b u n d a n t  a n d  fo o d  o rg a n i s m s  (b a c te r ia )  a re  
h a rd ly  m ix e d  w ith  s im i la r  sized in ed ib le  particles.

A f te r  th e  c o lo n iz a t io n  p h a s e  n e m a t o d e  densi t ies  
d id  n o t  s h o w  a r e la t io n  to  s e a s o n  o r  l i t t e r  age. T o ta l  
n u m b e r s  o f  n e m a to d e s  w ere  d e c re a s in g  p r o p o r ­
t io n a l ly  to  th e  decrease  o f  D W . T h i s  ind ica tes  tw o 
poss ib le  m e c h a n ism s  ( M o n t a g n a  &  R u b e r ,  1980):
-  T h e  n e m a to d e s  ex is t  as a c o m m u n i ty ,  th e  size o f  

w h ich  is r e g u la te d  by  q u a n t i t a t iv e  a n d /  o r  q u a l i ­
ta t ive  c h a n g e s  o f  th e  su b s t r a t e  a v a i la b le  fo r  d e ­
c o m p o s i t io n .

-  T h e  su b s t r a t e  p rov ides  sh e l te r  o r  si tes fo r  a t ­
t a c h m e n t ,  regard less  o f  n u t r ie n t  co n ten ts .
I t  is n o t  poss ib le  to  c o n c lu d e  f r o m  these  d a ta  

w h e th e r  e i t h e r  o r  b o t h  m e c h a n is m s  a p p ly .  H o w ­
ever ,  since  n e m a to d e s  a r e  so a b u n d a n t ,  th ey  p r o b a ­
bly  p la y  a  d ir ec t  o r  in d irec t  ro le  in  th e  d e c o m p o s i ­
t i o n  o f  m a r s h  p lan ts  (L ee , 1980). A ctiv i t ies  o f  
m i c r o f a u n a ,  a n d  espec ia lly  o f  n e m a to d e s ,  m a y  im ­
p ro v e  th e  re lease  o f  n u t r ie n t s  im m o b i l i z e d  in  fun ga l  
a n d  b a c te r ia l  t issues ,  e l im in a te  fu n g io s ta s is  an d  
b a c te r io s ta s i s ,  w hile  b io tu rb a t io n  c a n  im p ro v e  o x y ­
g e n  p e n e t r a t i o n  in th e  d e t r i tu s  a n d  d is t r ib u t io n  o f  
spo res .  F in d la y  & T e n o re  (1982) s h o w e d  th a t  n e m a ­
to d e s  in c re a se d  m in e ra l iz a t io n  o f  S p a r t in a  li tter. 
C o u l l  & Bell (1979) a n d  F in d la y  &  T e n o re  (1982) 
s t a te d  t h a t  n e m a to d e s  a re  a n  i m p o r t a n t  c o m p o n e n t  
o f  t h e  d e c o m p o s i t io n  su b s y s te m  o f  th e  sa l t -m a rsh  
e co sy s tem ,  b ecause  o f  th e i r  h igh  a b u n d a n c y  a n d  
m e ta b o l ic  ra te s  a n d  th e i r  f u n c t io n in g  a t  te m p o ra l
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a n d  sp a t ia l  scales  s im i la r  to  m ic ro b e s ,  a l lo w in g  a 
c lose  c o u p l in g  w ith  them .

C onclusions

T h e  e x p o n e n t i a l  d ecay  m o d e l  p ro v e d  to  be c o n ­
v e n ie n t  fo r  c o m p a r in g  th e  d e c o m p o s i t io n  ra te s  o f  
S p a r tin a , E ly tr ig ia  a n d  H a lim io n e  l i t te r  en c lo sed  in 
f ine , m e d iu m  a n d  c o a rs e  m e s h  b ag s ,  lo c a te d  in the  
m id d le - m a rs h  a n d  p la n t -d e b r i s  h a b i t a t s .  D e c o m ­
p o s i t io n  was c lea r ly  in f luen ced  by  p la n t  species, 
h a b i t a t  f a c to rs  a n d  fa u n a ,  w h i le  th e re  w as a sig­
n i f ic a n t  in te ra c t io n  b e tw e e n  p la n t  species  a n d  h a b i ­
ta t .  H a b i ta t -  a n d  sp e c ie s -d e te rm in ed  d if fe rences  
c h a n g e d  d u r in g  th e  successive  p h a se s  o f  d e c o m ­
p o s i t io n .  F a u n a l  in f luences  b e c a m e  n o ticeab le  
12-1 6  w eeks a f t e r  th e  s t a r t  o f  d e c o m p o s i t io n ,  w hile  
h a b i t a t -  a n d  sp e c ie s -d e te rm in e d  d i f fe ren ces  w ere  
b e c o m in g  sm a l le r  o r  d i s a p p e a r in g  in  th e  co u rse  o f  
th e  process .  T h e  re su l ts  o f  this s tu d y  u n d e r l in e  the  
im p o r t a n c e  o f  k n o w le d g e  o f  lo n g - te rm  d e c o m p o s i ­
t io n  ra te s  a n d  sh o w  th a t  e x t r a p o la t i o n  o f  resu lts  o f  
s tu d ie s  o f  re la tive ly  s h o r t  d u r a t i o n  c a n  easily  lead  to  
false co n c lu s ion s .

D e c o m p o s i t i o n  o f  S p a r t in a  a n d  H a lim io n e  l i tter 
w as  s ign if ican tly  a c c e le ra ted  by  m e io -  a n d  m a c r o ­
f a u n a l  in f luen ces  in th e  P D  h a b i t a t ,  re s u l t in g  in a 
5 - 1 0 %  d if fe rence  in A F D W  re m a in in g  a f te r
20.5 m o n th s .  T h e  s a m e  p r o b a b l y  a p p l ie d  to  E ly tr i­
g ia  l i t te r ,  how ev er ,  d if fe rences  w ere  n o t  s ignificant.  
In  th e  M h a b i t a t  o n ly  d e c o m p o s i t io n  o f  E ly tr ig ia  
w as  s ig n if ican tly  a c c e le ra te d  by  m e io -  an d  m a c r o ­
f a u n a ,  re su l t in g  in a 8 %  d if fe ren ce  in  A F D W  a f te r
20.5 m o n th s .

H a lim io n e  d e c o m p o s e d  fa s te r  in  th e  P D  h a b i t a t  
t h a n  in  th e  M  h a b i t a t  b eca u se  o f  m a c r o f a u n a l  in f lu ­
ences. In  c o m p a r i s o n  t o  th e  M  h a b i t a t ,  d e c o m p o s i ­
t io n  o f  S p a r tin a  w as  in h ib i t e d  b y  P D  e n v i r o n m e n ­
tal c o n d i t io n s ,  th o u g h  this w as p a r t ly  c o m p e n s a te d  
by  m e io -  a n d  m a c r o f a u n a l  in f lu en ces  in th is  h a b i ­
ta t .  D e c o m p o s i t i o n  ra tes  o f  E ly tr ig ia  h a rd ly  seem ed  
to  be in f lu e n c ed  by  d if fe ren ces  in  h a b i t a t  c o n d i ­
tions.

D iffe rences  in d e c o m p o s i t io n  ra te s  b e tw een  the  
p la n t  species were c o r r e la t e d  w i th  d if fe ren ces  in 
C / N  a n d  C / P  r a t io  o n ly  d u r i n g  th e  f i rs t  8 w eeks. 
H a lim io n e  s h o w ed  th e  fa s tes t  in i t ia l  d e c o m p o s i t io n  
ra te s ,  S p a r t in a  h a d  th e  fa s te s t  r a te s  d u r i n g  th e  first 
s u m m e r ,  w hile  a f t e r  a  y e a r  E ly tr ig ia  d e c o m p o s e d  
fastest.

N e m a to d e s  fo rm e d  th e  d o m i n a n t  m ic ro fa u n a l  
g ro u p .  D en s i t ie s  w ere  n o t  in f lu en ced  by re sou rce  
q u a l i ty ,  s e a s o n  o r  m e io -  a n d  m a c r o f a u n a ,  b u t  there  
was a s t r o n g  h a b i t a t  effect.

D e c o m p o s i t i o n  o f  all  spec ies  w as  s lo w er  in the  
P D  h a b i t a t  d u r in g  th e  f irs t 28 w eeks. H ow ever ,  
d u r in g  th e  w in te r  p e r io d  d e c o m p o s i t io n  c o n t in u e d  
s low ly  in th e  P D  h a b i ta t ,  w hile  th e r e  w as  a  nearly  
s t a n d s t i l l  in th e  M h a b i t a t .  P a t t e rn s  o f  N a n d  P 
c o n te n t  o f  th e  l i t te r  a n d  o f  n e m a t o d e  densi t ies  also 
in d ic a te d  t h a t  d e c o m p o s i t io n  p rocesses  fo l low ed 
d if fe ren t  co a rs e s  in th e  tw o  hab ita ts .
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O d u m ,  E. P .  &  C r u z ,  A .  A .  d e  l a ,  1 9 6 7 .  P a r t i c u l a t e  o r g a n i c  

d e t r i t u s  in  a  G e o r g i a  s a l t  m a r s h - e s t u a r i n e  e c o s y s t e m .  In: 

G .  H .  L a u f f  ( e d . ) .  E s t u a r i e s ,  p p .  3 8 3 - 3 8 8 .  A m .  A s s o c .  A d v .  

S e i . ,  W a s h i n g t o n  D . C .

P e l l e n b a r g ,  R .  E . ,  1 9 7 8 .  S p a r t i n a  a l t e r n i f l o r a  l i t t e r  a n d  t h e  

a q u e o u s  s u r f a c e  m i c r o l a y e r  in  t h e  s a l t  m a r s h .  E s t .  C o a s t .  

M a r .  S e i .  6:  1 8 7 - 1 9 5 .

P o m e r o y ,  L. R .  &  W i e g e r t ,  R .  G . ,  1 9 8 1 .  T h e  e c o l o g y  o f  a s a l t  

m a r s h .  E c o l o g i c a l  S t u d i e s ,  3 8 .  S p r i n g e r - V e r l a g ,  N e w  Y o r k .

R e i c e ,  S .  R .  &  S t i v e n ,  A .  E . ,  1 9 8 3 .  E n v i r o n m e n t a l  p a t c h i n e s s ,  

l i t t e r  d e c o m p o s i t i o n  a n d  a s s o c i a t e d  f a u n a l  p a t t e r n s  in  a  

S p a r t i n a  a l t e r n i f l o r a  m a r s h .  E s t .  C o a s t .  S h e l f .  S e i .  16: 

5 5 9 - 5 7 1 .

R i c e ,  D .  L . ,  1 9 8 2 .  T h e  d e t r i t u s  n i t r o g e n  p r o b l e m :  n e w  o b s e r v a ­

t i o n s  a n d  p e r s p e c t i v e s  f r o m  o r g a n i c  g e o c h e m i s t r y .  M a r .  

E c o l .  P r o g .  S e r .  9: 1 5 3 - 1 6 2 .

R i c e ,  D .  L .  &  T e n o r e ,  K. R . ,  1 9 8 1 .  D y n a m i c s  o f  c a r b o n  a n d  

n i t r o g e n  d u r i n g  t h e  d e c o m p o s i t i o n  o f  d e t r i t u s  d e r i v e d  f r o m  

e s t u a r i n e  m a c r o p h y t e s .  E s t .  C o a s t .  S h e l f .  S e i .  13: 6 8 1 - 6 9 0 .

S w i f t ,  M .  J . ,  H e a l ,  O .  AV. &  A n d e r s o n ,  J.  M . ,  1 9 7 9 .  D e c o m p o s i ­

t i o n  i n  T e r r e s t r i a l  E c o s y s t e m s .  B l a c k w e l l ,  O x f o r d .

T e a l ,  J .  M . ,  1 9 6 2 .  E n e r g y  f l o w  in  t h e  s a l t  m a r s h  e c o s y s t e m  o f  

G e o r g i a .  E c o l o g y  4 3 :  6 1 4 - 6 2 4 .

T e n o r e ,  K .  R . ,  C a m m e n ,  L . ,  F i n d l a y ,  S .  E. G .  &  P h i l l i p s ,  N . ,  

1 9 8 2 .  P e r s p e c t i v e s  o f  r e s e a r c h  o n  d e t r i t u s :  d o  f a c t o r s  c o n t r o l ­

l i n g  t h e  a v a i l a b i l i t y  o f  d e t r i t u s  t o  m a c r o c o n s u m e r s  d e p e n d  

o n  its  s o u r c e ?  J .  M a r .  R e s .  4 0 :  4 7 3 - 4 9 0 .

T u r n e r ,  R .  E . ,  1 9 7 6 .  G e o g r a p h i c  v a r i a t i o n s  i n  s a l t  m a r s h  m a c r o ­

p h y t e  p r o d u c t i o n :  a  r e v i e w .  C o n t r i b .  M a r .  S e i .  2 0 :  4 7 - 6 8 .

V a l i e l a ,  I . ,  H o w e s ,  B . ,  H o w a r t h ,  R . ,  G i b l i n ,  A . ,  F o r e m a n ,  K . ,  

T e a l ,  J .  &  H o b b i e ,  J .  E . ,  1 9 8 2 .  R e g u l a t i o n  o f  p r i m a r y  p r o ­

d u c t i o n  a n d  d e c o m p o s i t i o n  i n  a  s a l t  m a r s h  e c o s y s t e m .  In:  

B. G o p a l ,  R . E .  T u r n e r ,  R .  G .  W e t z e l  &  D .  F .  W h i g h a m  

( e d s . ) ,  W e t l a n d s :  E c o l o g y  a n d  M a n a g e m e n t ,  p p .  1 5 1 - 1 6 8 .  

N a t .  I n t .  E c o l .  In t .  S e i .  P u b . ,  J a i p u r ,  I n d i a .

V o s s b r i n c k ,  C .  R . ,  C o l e m a n ,  D . C .  &  W o o l l e y ,  T .  A . ,  1 9 7 9 .  

A b i o t i c  a n d  b i o t i c  f a c t o r s  i n  l i t t e r  d e c o m p o s i t i o n  in  a  s e m i -  

a r i d  g r a s s l a n d .  E c o l o g y  6 0 :  2 6 5 - 2 7 1 .

W i e d e r ,  R .  K ,  &  L a n g ,  G .  E . ,  1 9 8 2 .  A  c r i t i q u e  o f  t h e  a n a l y t i c a l
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m e t h o d s  u s e d  i n  e x a m i n i n g  d e c o m p o s i t i o n  d a t a  o b t a i n e d  

f r o m  l it ter  b a g s .  E c o l o g y  63:  1 6 3 6 - 1 6 4 2 .

W i e g e r t ,  R .  G .  &  E v a n s ,  F ,  C ,  1 9 6 4 .  P r i m a r y  p r o d u c t i o n  a n d  t h e  

d i s a p p e a r a n c e  o f  d e a d  v e g e t a t i o n  o n  a n  o l d  f i e l d  i n  s o u t h e r n  

M i c h i g a n .  E c o l o g y  4 5 :  4 9 - 6 2 .

W i e s e r ,  W . ,  1 9 5 9 .  F r e e - l i \ i n g  m a r i n e  n e m a t o d e s .  I V .  G e n e r a l  

p a r t .  R e p o r t s  o f  t h e  L u n d  U n h e r s i t y  e x p e d i t i o n  1 9 4 8 - ’4 9 .  

L u n d s  U n i v e r s i t e t s  Â r s s k r i f t .  N . F .  2 .  5 5 ,  5 .  H â k a n  O h l s s o n s ,  

L u n d ,  p p .  6 8 - 8 5 .

W o l f ,  L. d e &  B u t h ,  G .  J .  C . ,  1 9 8 1 .  A s i m p l e  m e t h o d  f o r  s e p a r a t ­

i n g  m i c r o - ,  m e i o -  a n d  m a c r o f a u n a ,  a n d  p l a n t  l i t t e r  f r a c t i o n s .  

H y d r o b i o l .  B u l l .  15: 1 7 5 - 1 7 7 .

W o l f f ,  W .  J . ,  E e d e n ,  M .  J .  v a n  &  L a m m e n s ,  E . ,  1 9 7 9 .  P r i m a r y  

p r o d u c t i o n  a n d  i m p o r t  o f  p a r t i c u l a t e  o r g a n i c  m a t t e r  o n  a sa lt  

m a r s h  i n  t h e  N e t h e r l a n d s .  N e t h .  J .  S e a  R e s .  13: 2 4 2 - 2 5 5 .

A c c e p t e d  2 0 . 1 0 . 1 9 8 4 ,
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