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ABSTRACT: M eiofaunal sam ples w ere collected from in tertidal mudflats in the lower, m iddle and 
upper reaches of the Tam ar estuary, South W est E ngland in  April and October, 1982. Species 
abundance and biomass patterns of nem atodes and copepods did not follow the expected trends in 
relation to salinity: the low est species diversity (below neutral m odel predictions), the steepest ranked 
species abundance curves and the greatest departure from the theoretical lognormal distribution of 
num bers and biom ass of individuals among species w ere found at the m iddle rather than  the upper site. 
H uston's (1979) dynam ic equilibrium  hypothesis is invoked to explain these phenom ena, bu t the 
hypothesis rem ains to be  tested. Intense m acrofaunal predation and  disturbance, together w ith more 
pronounced environm ental fluctuations, m ay elim inate com petitive exclusion a t the upper site result­
ing in  a relatively h igh species diversity. The absence of such population  reduction m echanism s a t the 
m iddle site results in  competitive exclusion and low ered diversity. The m ajor nem atode species at the 
upper site have certain opportunistic characteristics, and at the m iddle site conservative characteristics, 
w hich support the contention tha t these are respectively successional and climax communities. The 
lower site may represent an interm ediate successional stage w ith the h ighest diversity. The apparent 
correlation betw een the abundances of 3 copepod and 1 nem atode species w ith changes in  salinity at 
the m iddle and upper sites betw een April and October is thought to result from passive suspension and 
transport of these species upstream  during the summer: there is a distinct fine-scale vertical stratifica­
tion of species in the sedim ent at the m iddle site, w ith the species in  question having an extreme 
surficial distribution.

INTRODUCTION

T h e  d e c re a s e  in  n u m b e rs  of m a c ro b e n th ic  sp e c ie s  
from  m o u th  to  h e a d  of e s tu a r ie s  is  w e ll  d o c u m e n te d : 
A le x a n d e r  e t  a l. (1935) g a v e  s e v e ra l  e x a m p le s  a n d  
m a n y  m o re  h a v e  a p p e a re d  s in c e . T h e  d is ta n c e  of 
p e n e tr a tio n  of m a r in e  sp e c ie s  in to  e s tu a r ie s  h a s  o ften  
b e e n  c o rre la te d  w ith  th e i r  to le ra n c e  of re d u c e d  
s a l in i t ie s  (rev iew : C a rr ik e r , 1967), a n d  it  is  c o n s id e re d  
a x io m a tic  th a t  r e d u c e d  a n d  f lu c tu a t in g  s a lin itie s  re s u lt 
in  a h a rs h  re s tr ic tiv e  e n v iro n m e n t w h ic h  d ire c tly  
re d u c e s  d iv e rs ity , i.e . th e  c o m m u n itie s  a re  'p h y s ic a lly  
c o n tro lle d ' in  th e  s e n s e  of S a n d e rs  (1968). For 
m e io fa u n a , d a ta  o n  sp e c ie s  r ic h n e s s  in  re la tio n  to 
sa l in i ty  a re  co n flic tin g . F or th e  d o m in a n t g ro u p , th e  
n e m a to d e s , C a p s tic k  (1959: T a b le  8) fo u n d  n o  m a rk e d  
re d u c t io n  in  sp e c ie s  n u m b e rs  w ith  d e c re a s in g  s a lin ity  
o n  3 tr a n se c ts  in  th e  B ly th  e s tu a ry , UK. F o r th e  n e x t 
m o s t a b u n d a n t  tax o n , th e  h a rp a c t ic o id  co p ep o d s , a  
re d u c t io n  in  s p e c ie s  n u m b e rs  h a s , h o w ev e r, b e e n  
n o te d  in  s e v e ra l  in s ta n c e s  (N ood t, 1957; R eid , 1970 a n d  
B rick m an , 1972 b o th  c ite d  b y  C o u ll, 1973).

H u s to n  (1979) h a s  q u e s t io n e d  th e  v a lid ity  of e n v iro n ­
m e n ta l  s tre s s  in  e x p la in in g  a l l  e x a m p le s  of lo w  d iv e r ­

s ity , ‘p a r t ic u la r ly  s in c e  th e  in e v i ta b le  re s u lt  of n a tu ra l 
s e le c tio n  is  to  m in im ise  th e  e ffec t of su c h  s tre s s  o n  an  
o rg a n ism '. L ev in to n  (1982, p . 95) a lso  re c o g n is e d  th e  
lo g ic a l d if f ic u lty  w ith  re s p e c t to  e s tu a rie s : if som e 
sp e c ie s  h a v e  a d a p te d  to  th e s e  co n d itio n s , th e n  w h y  n o t 
o th e rs?  E s tu a r ie s  a re  c la im e d  to  b e  o n e  of th e  m ost 
p ro d u c tiv e  n o n -c u ltiv a te d  eco sy s tem s  o n  e a r th  (O dum ,
1971), a n d  lo w e re d  d iv e rs ity  is c o n s is te n t w ith  H u s­
to n 's  d y n a m ic  e q u il ib r iu m  m o d e l w h ic h  p re d ic ts  th a t 
c o m p e tit iv e  e x c lu s io n  w ill  re s u l t  in  lo w e re d  d iv e rs ity  
in  a re a s  of h ig h  p ro d u c tiv ity . T h is  is su p p o r te d  b y  th e  
f in d in g s  of C a sw e ll (1976) w h o  d e r iv e d  m o d e ls  of com ­
m u n ity  s tru c tu re  th a t d id  n o t in v o lv e  in te ra c t io n s  such  
as c o m p e tit io n  b e tw e e n  sp e c ie s  a n d  fo u n d  th a t  tro p ic a l 
b ird , in s e c t  a n d  tre e  co m m u n itie s , w h ic h  a re  t r a d it io n ­
a lly  r e g a r d e d  as s ta b le  c lim a x  co m m u n itie s , c o n sis­
te n t ly  h a d  d iv e rs it ie s  lo w e r  th a n  n e u tr a l  m o d e l p re d ic ­
tio n s , s u g g e s t in g  th a t  b io lo g ic a l in te ra c t io n s  d e ­
p re s s e d  d iv e rs ity . A s u g g e s te d  te s t  fo r e q u il ib r iu m  or 
n o n -e q u i l ib r iu m  co m m u n ity  s tru c tu re  is th e  a g re e m e n t 
o r  o th e rw is e  b e tw e e n  sp e c ie s  a b u n d a n c e  p a tte rn s  an d  
th e  lo g n o rm a l d is tr ib u tio n  c o n s id e re d  c h a ra c te r is tic  of 
e q u il ib r iu m  c o m m u n itie s  (U g lan d  a n d  G ray , 1982).

T h is  p a p e r  d e sc r ib e s  m e io b e n th ic  c o m m u n ity  struc-
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tu re  in  in te r t id a l  m u d f la ts  in  th e  T a m a r  e s tu a ry  w h ic h  
a re  su b je c te d  to  d if fe re n t s a l in i ty  re g im e s  a n d  s p e c u ­
la te s  on  th e  u n d e r ly in g  c a u se s  of th e  o b se rv e d  p a tte rn s  
in  th e  l ig h t of th e s e  c o n flic tin g  h y p o th e se s .

AREA OF INVESTIGATION AND METHODS

T h re e  s ite s  w e re  s e le c te d  fo r s tu d y : W est M u d  n e a r  
th e  m o u th  of th e  e s tu a ry , N e a l  P o in t in  m id -e s tu a ry , 
a n d  C lif to n  w h ic h  is  th e  h ig h e s t  p o in t  in  th e  e s tu a ry  
w h e re  tru e  in te r t id a l  m u d f la ts  a r e  p r e s e n t  (Fig. 1). T h e  
W est M u d  a n d  N e a l P o in t s ta tio n s  w e re  s i tu a te d  a t 
M TL, b u t  th e  C lif to n  s ta tio n  w a s  s lig h t ly  a b o v e  th is  as 
h e re  th e  m id - t id e  le v e l c o rre sp o n d e d  w ith  th e  s te e p ly  
s h e lv in g  a n d  s tro n g ly  s c o u re d  e d g e  of th e  r iv e r  c h a n ­
n e l, th e  m a in  a re a  of f la ts  b e in g  a t  a  h ig h e r  le v e l. T h e  
s ite s  w e re  c h o se n  to  h a v e  a  c lo se ly  s im ila r  se d im e n t 
co m p o s itio n . S e d im e n t co re s  (3 X  22 m m  in te rn a l  d i ­

a m e te r  co res  c o m b in e d ) c o lle c te d  in  O c to b e r 1982 a n d  
a n a ly s e d  b y  th e  m e th o d s  d e s c r ib e d  b y  B u c h a n a n  
(1971) s h o w e d  th a t  a l l  c o r re s p o n d e d  to  th e  W en tw o rth  
g ra d e  's i l t ' (T a b le  1), a l th o u g h  th e  W est M u d  s ta tio n  
w a s  s l ig h t ly  c o a rs e r  th a n  th e  o th e r  2 a n d  h a d  a  lo w er 
o rg a n ic  c o n te n t  (loss in  w e ig h t  o n  ig n itio n ).

S e d im e n t c h lo ro p h y ll a  a n d  p h a e o p ig m e n ts  w e re  
d e te rm in e d  o n  3 re p l ic a te  s e d im e n t  sa m p le s  from  each  
s ite  in  O c to b e r  1982. P ig m e n ts  w e re  e x tra c te d  from  
1 cm 3 of w e t  su r fa c e  (0 to  1 cm) s e d im e n t in  10 m l 90 % 
a c e to n e , s p u n  d o w n  a n d  th e  a b s o rb a n c e  re a d  on  a 
s p e c tro p h o to m e te r . C a lc u la tio n s  w e re  acco rd in g  to  
S tr ic k la n d  a n d  P a rso n s  (1968). L o w es t ch lo ro p h y ll a 
a n d  p h a e o p ig m e n t  c o n c e n tra tio n s  w e re  fo u n d  a t N e a l 
P o in t, fo llo w e d  b y  C lifto n , w ith  th e  h ig h e s t  a t W est 
M u d  (T a b le  1).

Table 1. Com position and organic content of sedim ent from 
3 sites in  the Tam ar estuary, October 1982

.C LIFTO N

N E A L PO IN T

1km

W E S T  MUD

PLYMOUTH SOUND

Fig. 1. Location of sam pling sites in  Tam ar estuary

Sedim ent W est M ud N eal Pt. Clifton

% Sand (>  63 pm) 13.08 6.34 6.26
% Coarse silt (15.6-63 pm) 52.35 41.84 36.38
% Fine silt (4.0-15.6 pm) 12.92 21.51 21.01
% Clay (<  4 pm) 21.64 30.30 36.36
M edian grain  size (pm) 34.00 14.50 11.30
% O rganic m atter 5.43 10.27 13.47
Chlorophyll a
(pg cm-3 w et sediment) 10.97 3.84 6.81

Phaeopigm ents
(pg cm-3 w et sediment) 13.27 8.70 12.52

H ig h -w a te r  s a lin ity  v a lu e s  c o m p u te d  w e e k ly  from  
ru n -o ff d a ta  (U n c les  e t  a l., 1983) b e tw e e n  O c to b e r 1981 
a n d  O c to b e r  1982 in d ic a te  2 c h a ra c te r is tic a lly  d is tin c t 
p e r io d s  of th e  y e a r  fo r a ll  3 s ite s : a  p e r io d  of re la tiv e ly  
lo w  a n d  s tro n g ly  f lu c tu a t in g  s a l in i t ie s  from  O c to b e r to  
M a rc h  a n d  a  p e r io d  of h ig h e r  m o re  s ta b le  sa lin itie s  
from  A p ril to  S e p te m b e r  (Fig. 2). S a lin it ie s  sh o w  th e  
o b v io u s  u p -e s tu a ry  re d u c tio n , b u t  su m m e r s a lin itie s  a t 
C lifto n  a re  c o m p a ra b le  w ith  w in te r  s a l in i t ie s  a t N e a l 
P o in t, a l th o u g h  th e  la t te r  a re  m o re  v a ria b le .

M a c ro fa u n a  s a m p le s  c o lle c te d  in  A p ril 1982 (5 X  

0.1 m 2 ra n d o m ly  c o lle c te d  b o x  q u a d ra ts  s iev ed  a t 
0.5 m m ) re v e a le d  a  s u b s ta n tia l m a c ro fa u n a  b io m ass  a t 
C lifto n  (Fig. 3) c o m p ris in g  m a in ly  la r g e  Scrob icu la ria  
p la n a  (d a  C osta) (46 ind . m -2 ) a n d  la rg e  n u m b e rs  of 
N e r e is  d iv e r s ic o lo r  O . F. M u lle r  (3640 in d . m ~ 2), w ith  
le s se r  n u m b e r s  of C o ro p h iu m  v o lu ta to r  (Pallas) (104 
in d . m -2 ); th e  m u d  su rface  a t th is  s i te  is  c o v e red  w ith  
th e  c h a ra c te r is t ic  s ta r- l ik e  fe e d in g  m a rk s  of S. p la n a  
a n d  w ith  th e  o p e n in g s  of C. v o lu  ta to r  b u rro w s . A t N e a l 
P o in t th e  m a c ro fa u n a  w as  p a r t ic u la r ly  sp a rse , w ith  lo w  
n u m b e rs  o f N e p h ty s  h o m b e rg i  L a m a rk  (100 ind . m ~ 2) 
a n d  N , d iv e r s ic o lo r  (16 in d . m -2 ). W e s t M u d  h a d  a
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Fig. 2. H igh-w ater salinity values 
at the 3 sites from O ctober 1981 to 
O ctober 1982, com puted from run­
off data. Arrows: sam pling dates
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Fig. 3. Photographic silhouettes of m acrofauna from an area of 0.5 m2 at each site. Identity of major species can be  deduced from
text

m a c ro fa u n a l d e n s i ty  a n d  b io m a ss  in te rm e d ia te  
b e tw e e n  C lifton  a n d  N e a l P o in t b u t  w ith  m a n y  m ore  
sp e c ie s  p re se n t; N . h o m b e r g i  (234 in d . m ~ 2), N . d iv e r ­
s ico lo r  (26 in d . m -2 ) a n d  A m p h a r e te  a cu tifro n s  (G rube) 
(962 in d . m ~ 2) w e re  p ro m in e n t (Fig. 3).

M e io fa u n a  s a m p le s  w e re  c o lle c te d  in  A p ril an d  
O c to b e r  1982, th e s e  d a te s  b e in g  p re c e d e d  re s p e c tiv e ly  
b y  6 m o p e r io d s  of lo w  f lu c tu a t in g  s a l in i t ie s  a n d  h ig h e r  
m o re  s ta b le  s a l in i t ie s  (Fig. 2). E a c h  sa m p le  s e t  co n ­
s is te d  of 6 r e p l ic a te s  ta k e n  w ith  p la s tic  co re  tu b e s  
(22 m m  in te rn a l d ia m e te r )  to  a  d e p th  of 10 cm , o n  a  
re c ta n g u la r  g r id  p a t te rn  (2 ro w s  of 3 w ith  8 cm  
b e tw e e n  cen tre s). T h e  m u d  s a m p le s  w e re  p re s e rv e d  in  
4 % fo rm a lin , s ta in e d  w ith  R ose  B e n g a l, a n d  th e  
m e io fa u n a  e x tra c te d  w ith  L U D O X -T M  a c c o rd in g  to

th e  m e th o d s  d e sc r ib e d  b y  M cIn ty re  a n d  W arw ick  
(1984). H a rp a c tic o id  c o p e p o d s  w e re  p ic k e d  o u t of th e  
s a m p le s  as th e i r  id e n tif ic a tio n  re q u ire d  d is se c tio n , an d  
th e  r e m a in in g  m a te r ia l  (m e io fa u n a  p lu s  th e  sm all 
a m o u n t of re m a in in g  d e tr itu s )  w a s  m o u n te d  in  g ly ­
c e r in e  o n  a  s e r ie s  of m ic ro sc o p e  s l id e s  (M cIn ty re  an d  
W arw ic k , 1984). T he 'so ft' m e io fa u n a , ch ie f ly  tu rb e lla -  
r ia n s  in  th is  c a se , a re  d if ficu lt to  id e n tify  ro u tin e ly  in  
p r e s e rv e d  s a m p le s  a n d  o u r a n a ly s is  h a s  th e re fo re  b e e n  
c o n f in e d  to  th e  n e m a to d e s  a n d  c o p e p o d s  w h ic h  w e re  
th e  d o m in a n t ta x a . A  m o re  c o m p re h e n s iv e  a n a ly s is  of 
a ll  ta x a  (W arw ick , 1984) in d ic a te d  th a t  th e s e  2 g ro u p s  
c o m p r ise  90 .5  % , 97.5  % a n d  90.3  % of th e  to ta l 
n u m b e r  of m e io fa u n a l s p e c ie s  a t W e s t M u d , N e a l P o in t 
a n d  C lif to n  re sp e c tiv e ly ; it  is w e ll  k n o w n  th a t  'soft'



100 Mar. Ecol. Prog. Ser. 18: 97-111, 1984

m e io fa u n a  in  g e n e ra l  a re  n o t a b u n d a n t  in  f in e  m u d d y  
s e d im e n ts  (M cIn tyre , 1969).

A ll th e  c o p e p o d s  from  a l l  th e  co res  w e re  id e n tif ie d  
a n d  c o u n te d . F or th e  n e m a to d e s , th e  to ta l  n u m b e rs  
w e re  c o u n te d  for th e  A p ril s a m p le s  a n d  su ff ic ie n t r a n ­
d o m ly  s e le c te d  sp e c im e n s  from  e a c h  co re  id e n tif ie d  for 
th e  sp e c ie s  a re a  cu rv e  to  b e c o m e  a c c e p ta b ly  f la tte n e d  
(as it  w a s  n e c e ssa ry  for o th e r  p u rp o s e s  to  o b ta in  a ll th e  
s p e c ie s  p re s e n t) . F rom  W est M u d  1015 sp e c im e n s  w e re  
id e n tif ie d , 977 from  N ea l P o in t a n d  527 from  C lifton . In 
O c to b e r  th e  firs t 83 ra n d o m ly  s e le c te d  sp e c im e n s  from  
4 co re s  a n d  84 from  2 co res , g iv in g  a to ta l of 500, w ere  
id e n tif ie d  from  e a c h  s ite . F o r c o m p a r iso n , th e  A p ril 
s a m p le  s iz e s  w e re  r e d u c e d  to  500 in d iv id u a ls  u s in g  th e

ra re fa c tio n  m e th o d  of S a n d e rs  (1968) (see  S im berloff,
1972). B io m asse s  of e a c h  sp e c ie s  w e re  d e te rm in e d  
from  v o lu m e  c a lc u la tio n s . F or e a c h  sp e c ie s  th e  
le n g th  X m a x im u m  w id th  sq u a re d  (in  m m ) w a s  c a lc u ­
la te d  a n d  m u l tip lie d  b y  a  c o n v e rs io n  fa c to r to  g iv e  
b o d y  v o lu m e s  in  n l. F o r n e m a to d e s  a  co m m o n  fac to r of 
530 w a s  a p p l ie d  (W arw ick  a n d  P rice , 1979). For th e  
c o p e p o d s  e a c h  sp e c ie s  w a s  c a te g o r is e d  v isu a lly  in to  
o n e  of e ig h t  b o d y  form s, a n d  c o n v e rs io n  fac to rs  a p p lie d  
w h ic h  w e re  d e r iv e d  from  sc a le  m o d e ls  in  p la s tic e n e  
(see  M cIn ty re  a n d  W arw ic k , 1984). T h e se  con v ers io n  
fac to rs  a re  g iv e n  in  F ig . 4 . T h e  p ro p o r tio n  of to ta l 
b io m a ss  a t t r ib u ta b le  to  e a c h  sp e c ie s  w a s  c a lc u la te d  b y  
m u ltip ly in g  th e  to ta l n u m b e r s  p re s e n t  b y  th e  a d u lt

C y l i n d r i c a l

7 5 0

S e m i - C y l i n d r i c a l

C o m p r e s s e d

6 3 0

S e m i - C y l i n d r i c a l

5 6 0

S e m i - C y l i n d r i c a l

D e p r e s s e d

4 9 0

\
\

F u s i f o r m
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P y r i f o r m

4 0 0

,

P y r i f o r m  D e p r e s s e d

■ \\
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S c u t e l l i f o r m

2 3 0

Fig. 4. Outlines of harpacticoid copepod body forms w ith conversion factors (C) in  the equation: body volume (nl) =  length X
w idth2 (mm) X C
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b o d y  v o lu m e , w h ic h  m a k e s  th e  a s s u m p tio n s  th a t  th e  
s iz e  d is tr ib u tio n  re la tiv e  to  th e  s iz e  of th e  a d u lt  is  th e  
s a m e  fo r e a c h  sp e c ie s , a s  is th e  c o n v e rs io n  fa c to r  from  
v o lu m e  to  b io m ass.

T o co m p are  c o m m u n ity  s tru c tu re  b e tw e e n  sites, 
r a n k e d  sp e c ie s  a b u n d a n c e  cu rv es  a n d  ra n k e d  sp e c ie s  
b io m a ss  cu rv e s  w e re  p lo t te d  a n d  c o m p a re d  w ith  th e  
th e o re tic a l  lo g n o rm a l d is tr ib u tio n  (W h ittak e r, 1970; 
M ay , 1975). T h e  S h a n n o n  W ie n e r  d iv e r s ity  in d e x  (H ') 
w a s  a lso  c a lc u la te d  a n d  c o m p a re d  w ith  p re d ic te d  v a l­
u e s  from  a  n e u tr a l  m o d e l (C a sw e ll, 1976) u s in g  a 
m o d if ie d  v e rs io n  of th e  c o m p u te r  p ro g ra m m e  
d e v e lo p e d  b y  E w en s  (1972).

RESULTS

N u m b e rs  of n e m a to d e  a n d  c o p e p o d  sp e c ie s  from  th e  
3 s ta tio n s  a re  d e ta i le d  in  th e  A p p e n d ix . T o ta l m eio - 
fa u n a l a b u n d a n c e  (n e m a to d e s  +  co p ep o d s) w a s  m u c h  
h ig h e r  a t b o th  W e st M u d  a n d  N e a l P o in t (A pril v a lu e s  
5 .97 X IO6 a n d  6 .06  X IO6 m -2  re sp e c tiv e ly )  th a n  a t 
C lif to n  (1.41 X IO6 m -2 ).

R a n k e d  sp e c ie s  a b u n d a n c e  cu rv e s  (Fig. 5) sh o w  th a t, 
in  A p ril, h a rp a c tic o id  c o p e p o d s  fo llo w  th e  c o n v e n ­
tio n a l p a t te rn  in  r e la t io n  to  th e  s a l in i ty  g ra d ie n t:  W est 
M u d , th e  m o s t s a l in e  s ta tio n , h a s  th e  sh a llo w e s t s lo p ­
in g  c u rv e  (h ig h e s t n u m b e r  of sp e c ie s , lo w  d o m in an ce ), 
fo llo w e d  b y  N e a l P o in t, w ith  C lifto n , th e  lo w e s t s a l in ­
ity  s ta tio n , h a v in g  th e  s te e p e s t  c u rv e  w ith  v e ry  few  
sp e c ie s  a n d  h ig h  d o m in a n c e . N e m a to d e s , on  th e  o th e r  
h a n d , d o  n o t fo llo w  th is  p a tte rn : a lth o u g h  W est M u d  
a g a in  h a s  th e  sh a l lo w e s t s lo p e , th e  g ra d ie n ts  a t N e a l 
P o in t a n d  C lifto n  a re  re v e rse d , w ith  N e a l P o in t s te e p e r  
th a n  C lifton . B ecau se  n e m a to d e s  a r e  th e  m o re  a b u n ­
d a n t a n d  d iv e rse  tax o n , th e  'to ta l m e io fa u n a ’ 
(n e m a to d e s  +  co p ep o d s) cu rv e  h a s  a  p a t te rn  s im ila r  to 
th a t  of th e  n e m a to d e s  a lo n e . In  O c to b e r  th e  n e m a to d e  
p a t te rn  is  u n c h a n g e d  from  A p ril, b u t  c o p e p o d s  sh o w  a 
re v e rsa l of th e  N e a l P o in t a n d  C lif to n  g ra d ie n ts , w ith  
N e a l P o in t s te e p e r  th a n  C lif to n  as fo r n e m a to d e s . 
In s p e c tio n  of sp e c ie s  lis ts  (A p p en d ix ) sh o w s th a t  th e  
c o p e p o d  fa u n a  a t  C lif to n  in  O c to b e r  w a s  s im ila r  to  th a t  
of N e a l P o in t in  A p ril.

S p e c ie s  a b u n d a n c e s  h a v e  b e e n  c o n v e r te d  to  b io m a ss  
in  F ig . 6. F or e c o n o m y  o f sp a c e , o n ly  th e  A p ril r a n k e d  
sp e c ie s  b io m a ss  cu rv e s  a re  p r e s e n te d , w h ic h  a re  su ffi­
c ie n t to  in d ic a te  a n  a lm o s t id e n t ic a l  p a t te rn  to  th e  
a b u n d a n c e  cu rv es , a lth o u g h  of c o u rse  th e  sp e c ie s  
r a n k in g  is  so m e w h a t d iffe ren t.

S p e c ie s  d iv e rs ity  (T ab le  2) fo llo w s th e  tre n d s  
e x p e c te d  from  v is u a l in s p e c tio n  of th e  r a n k e d  sp e c ie s  
a b u n d a n c e  cu rves. F o r n e m a to d e s , d iv e rs ity  is h ig h e s t  
a t  W e s t M u d , fo llo w e d  b y  C lifton , w ith  N e a l P o in t th e  
lo w e s t b o th  in  A p ril a n d  O c to b e r . C o p e p o d  d iv e rs it ie s

a re  n o t s tr ic t ly  c o m p a ra b le  b e c a u s e  of th e  d iffe ren t 
n u m b e rs  u s e d  fo r e a c h  c a lc u la tio n , b u t  sh o w  a  tr e n d  of 
d e c re a s in g  d iv e r s ity  fro m  W est M u d  to  C lifto n  in  A pril, 
b u t w ith  a  lo w e r  d iv e r s ity  a t N e a l P o in t th a n  C lifto n  in  
O c to b e r  d e s p i te  th e  m u c h  lo w e r n u m b e rs  a t C lifton . 
F or th e  m o s t p a r t ,  m e a s u re d  d iv e rs ity  is  c lo se  to  n e u tra l  
m o d e l p re d ic tio n s  (T a b le  2), b u t n e m a to d e  d iv e rs ity  
w a s  lo w e r th a n  p re d ic te d  a t N e a l P o in t (s ig n ifican tly  
so  in  A p ril) a n d  c o p e p o d  d iv e rs ity  w a s  s ig n if ic a n tly  
h ig h e r  th a n  p re d ic te d  a t  W est M u d  in  O ctober.

T h e  fit of th e  n e m a to d e  sp e c ie s  a b u n d a n c e  cu rv es  to 
th e  th e o re tic a l  lo g n o rm a l d is tr ib u tio n  (Fig. 7) sh o w s a  
c le a r  t r e n d  b o th  in  A p ril a n d  O c to b e r. T h e  fit is  g e n e r ­
a lly  g o o d  a t  W e s t M u d  a n d  p o o r a t N e a l P o in t, w h e re  
th e  co m m o n  s p e c ie s  a re  too  a b u n d a n t  a n d  th e  le ss  
co m m o n  sp e c ie s  too  ra re . C lifton  d a ta  fit th e  lo g n o rm a l 
q u ite  w e ll, e x c e p t th a t  in  A p ril r a r e  sp e c ie s  a re  le ss  
a b u n d a n t  th a n  p re d ic te d . B ea rin g  in  m in d  th e  v a r ia b il­
ity  in  c o p e p o d  s a m p le  sizes , d a ta  fo r c o p e p o d s  sh o w  a 
g o o d  fit to  th e  lo g n o rm a l, e x c e p t a t W est M u d  in  
O c to b e r  w h e re  th e  2 m o s t a b u n d a n t  sp e c ie s  a re  ra re r  
th a n  p re d ic te d , a n d  th e  le s s  co m m o n  sp e c ie s  too  a b u n ­
d an t.

DISCUSSION

O b se rv a tio n s  th a t  a t N e a l P o in t n e m a to d e s  h a v e  th e  
s te e p e s t  r a n k e d  s p e c ie s  a b u n d a n c e  a n d  b io m ass  
cu rv es , th e  lo w e s t d iv e rs ity  (b e lo w  n e u tr a l  m o d e l p r e ­
d ic tio n s) a n d  th e  g re a te s t  d e p a r tu re  from  th e  lo g n o r­
m a l d is tr ib u tio n  a re  n o t c o n s is te n t w ith  s a lin ity  b e in g  
th e  m a jo r s t ru c tu r in g  fo rce. F or co p ep o d s , th e s e  
a sp e c ts  of c o m m u n ity  s tru c tu re  fo llo w  th e  s a lin ity  p a t ­
te rn  m o re  c lo se ly , b u t  d iv e rs ity  is d e p re s s e d  a t  C lifton  
o n ly  a f te r  v e ry  lo w  f lu c tu a t in g  w in te r  s a lin itie s , a n d  
th e  p a t te rn  a t  th e  e n d  of th e  su m m e r is th e  sa m e  a s  th a t 
o b se rv e d  fo r th e  n e m a to d e s .

A s n o te d  e a r l ie r , th e  d o m in a n t c o p e p o d  sp e c ie s  a t 
C lifto n  in  O c to b e r  (M icro a rth rid io n  fa lla x , A m p h ia s ­
c o id e s  lim ic o la , S te n h e l ia  p a lu s tr is )  w e re  n o t p re s e n t 
a t  th is  s i te  in  A p ril b u t  w e re  th e  d o m in a n t sp e c ie s  a t 
N e a l P o in t in  th a t  m o n th . T h is  im p lie s  a n  u p s tre a m  
m ig ra t io n  of so m e  c o p e p o d  s p e c ie s  c o rre sp o n d in g  to 
th e  c h a n g e d  su m m e r s a l in i ty  a t  C lif to n  (s im ila r to 
w in te r  s a l in i ty  a t  N e a l P o in t). A  p o s s ib le  m e c h a n ism  
for th is  f a u n a l  c h a n g e  c o u ld  b e  th e  tid a l  re s u sp e n s io n  
(Bell a n d  S h e rm a n , 1980; P a lm e r  a n d  B ran d t, 1981) 
a n d  tr a n s p o r t  of m e io fa u n a  (an d  sed im en t)  from  th e  
m id d le  to  th e  u p p e r  r e a c h e s  of th e  e s tu a ry  d u r in g  th e  
su m m er. B a le  (pers. com m .) h a s  e v id e n c e  th a t  th e re  is 
a  n e t  u p s t re a m  m o v e m e n t of s e d im e n t in  th e  e s tu a ry  
d u r in g  th e  su m m e r a n d  a  n e t  d o w n s tre a m  m o v e m e n t 
in  th e  a u tu m n  a n d  e a r ly  w in te r . H o w ev e r, n o n e  of th e  
d o m in a n t n e m a to d e s  a t  N e a l P o in t in  A p ril w e re  fo u n d  
in  in c re a s e d  a b u n d a n c e  a t  C lif to n  in  O c to b er, ex c e p t
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fo r P ty c h o la im e llu s  p o n tic u s  (see  A p p e n d ix ) . T h e  p o s ­
s ib il ity  th a t  c o p e p o d s  a n d  P. p o n tic u s  w e re  m o re  
a m e n a b le  to  su s p e n s io n  by  v ir tu e  of th e i r  m o re  su rfi- 
c ia l d is tr ib u tio n  in  th e  s e d im e n t le d  u s  to  co lle c t s a m ­
p le s  a t N e a l P o in t in  O c to b e r  1983 w ith  a  m ic ro m e te r  
c o re r  (Jo in t e t a l., 1982), s e c t io n in g  th e  c o re s  a t  1 m m  
in te rv a ls . D is tr ib u tio n s  in  th e  to p  15 m m  of se d im e n t 
(Fig. 8 a n d  9) sh o w  a d is tin c t f in e -s c a le  v e r t ic a l z o n a ­
tio n  w ith  th e  a b o v e  m e n t io n e d  c o p e p o d  sp e c ie s  a n d  
th e  n e m a to d e  P. p o n tic u s  h a v in g  c e n tre s  of d is tr ib u tio n  
in  th e  to p  fe w  m m  of s e d im e n t w h e re a s  c o p e p o d s  of th e  
g e n u s  E n h yd ro so m a  a n d  th e  r e m a in in g  d o m in a n t 
n e m a to d e s  w e re  fo u n d  d e e p e r  th a n  th is . M e ta c ­
h ro m a d o ra  v iv ipara  h a d  th e  s h a l lo w e s t s u b s u rfa c e  d is ­

tr ib u tio n , T e rsc h e llin g ia  lo n g ic a u d a ta  a n d  T. co m ­
m u n is  w e re  c o n fin e d  to  d e e p e r  la y e rs  a n d  S e b a tie r ia  
p u lc h ra  h a d  o n ly  ju s t b e g u n  to  a p p e a r  in  th e  co res  a t 
15 m m . D e e p e r  co res s h o w e d  th a t  th e s e  la s t  3 sp e c ie s  
p e n e tr a te d  to  a  d e p th  of 35  m m . P ass iv e  re s u sp e n s io n  
a n d  tr a n s p o r t  is  th u s  a  lik e ly  m e c h a n is m  fo r th e  
o b se rv e d  d if fe re n c e s  a t C lif to n  in  A p ril a n d  O cto b er.

T h e  a p p a re n t  a n o m a ly  of h ig h e r  d iv e rs ity  a t C lifton  
th a n  N e a l P o in t is c o n s is te n t w ith  H u s to n 's  (1979) 
d y n a m ic  e q u il ib r iu m  h y p o th e s is . H u s to n  su g g e s te d  
th a t  m o s t c o m m u n itie s  a r e  in  a n o n -e q u ilib r iu m  s ta te . 
C o m p e tit iv e  e q u il ib r iu m , w ith  its  c o n s e q u e n t re d u c ­
tio n  or e x c lu s io n  of so m e  sp e c ie s , is p re v e n te d  by 
p e r io d ic  p o p u la t io n  re d u c t io n s  a n d  e n v iro n m e n ta l
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T able 2. M easured diversity indices (H') for nem atodes and copepods from 3 sites in  the Tam ar estuary com pared w ith expected
indices, E (H'), from neutral model predictions (Caswell, 1976)

N em atodes (all based on 500 individuals)
West M ud 

Apr Oct
N eal Point 

Apr Oct Apr
Clifton

Oct

H ' 2.704 2.761 1.788 1.726 2.297 2.296
E (H ') 2.825 2.654 2.331 2.081 2.284 2.187
F test NS NS

’
NS NS NS

Copepods (based on numbers as given)
W est m ud N eal point Clifton

Apr Oct Apr Oct Apr Oct

Num ber 249 240 469 261 288 93
H' 2.149 2.410 1.734 1.536 0.401 2.062
E (H ') 1.908 2.055 1.377 1.568 0.671 1.880
F test NS * NS NS NS NS

* Significance at 5 % level

f lu c tu a tio n s , a n d  a s ta b le  le v e l of d iv e rs ity  c a n  b e  
m a in ta in e d  b y  th e  d y n a m ic  b a la n c e  b e tw e e n  th e  ra te  
of c o m p e tit iv e  d is p la c e m e n t a n d  th e  f r e q u e n c y  of 
p o p u la t io n  re d u c tio n . U n d e r  s ta b le  c o n d itio n s , w h e re  
p o p u la t io n  re d u c tio n s  a re  in f re q u e n t, c o m p e titiv e  
e q u il ib r iu m  is  a p p ro a c h e d  a n d  d iv e rs ity  d e c re a s e d . A t 
C lif to n  m e io fa u n a l d e n s i tie s  a re  low , p o s s ib ly  d u e  to 
p re d a t io n  a n d /o r  se d im e n t d is tu rb a n c e  b y  th e  h ig h  
d e n s i ty  of m ac ro fa u n a , o r to  m o re  p ro n o u n c e d  e n v iro n ­
m e n ta l  f lu c tu a tio n s . W e s u g g e s t  th a t  c o m p e titiv e  
e q u il ib r iu m  is n o t a p p ro a c h e d  a n d  a  h ig h  d iv e rs ity  is 
th e re fo re  m a in ta in e d . A t N e a l  P o in t p o p u la t io n  
d e n s i t ie s  a re  h ig h , p re d a t io n  a n d  d is tu rb a n c e  b y  m a c ­
ro fa u n a  v ir tu a lly  n o n -e x is te n t, a n d  e n v iro n m e n ta l 
f lu c tu a tio n s  le s s  in te n se . H e re , th e re fo re , c o m p e titiv e  
e x c lu s io n  is m o re  lik e ly  to  b e  th e  c a u se  of lo w e re d  
d iv e rs ity . T h is  a rg u m e n t is p e rh a p s  ra th e r  le s s  a p p lic ­
a b le  to  th e  c o p ep o d s  th a n  to  th e  n e m a to d e s , b y  v ir tu e  
of th e i r  g e n e ra l ly  m ore  su rf ic ia l v e r t ic a l  d is tr ib u tio n  
a n d  s u s c e p tib i li ty  to p a ss iv e  tr a n s p o r t  in  th e  w a te r  
co lu m n . D e n s it ie s  of c o p e p o d  sp e c ie s  a re  th u s  le s s  
l ik e ly  to  b e  d e p e n d e n t  o n  lo c a l p re d a t io n  p re s s u re s  
a n d  th e re  is  lik e ly  to  b e  a  la r g e r  m e a s u re  of p h y s ic a l 
co n tro l of co m m u n ity  s tru c tu re  th a n  fo r th e  n e m a to d e s .

If th e  m e io fa u n a  a t C lifto n  co m p rise  a  n o n -e q u i l ib ­
r iu m  o r su c c e s s io n a l co m m u n ity , a n d  a t N e a l P o in t an  
e q u il ib r iu m  o r c lim ax  co m m u n ity , th is  w o u ld  b e  
e x p e c te d  to  re f le c t in  th e  life -h is to ry  c h a ra c te r is tic s  of 
th e  d o m in a n t sp e c ie s  a t th e  2 s ite s . W e k n o w  v e ry  l i tt le  
a b o u t  th e s e  c h a ra c te r is tic s , b u t  W a rw ic k  a n d  P rice  
(1979) h a v e  m e a s u re d  th e  re s p ira t io n  ra te s  of m a n y  of 
th e  n e m a to d e  sp ec ie s , a n d  i t  is p ro b a b le  th a t  th e s e  
ra te s  a re  p o s itiv e ly  c o rre la te d  w ith  ra te s  of p ro d u c tio n  
(H u m p h rey s , 1979). A lso , th e  fe e d in g  b e h a v io r  of th e

n e m a to d e s  c a n  b e  d e d u c e d  from  th e  s tru c tu re  of th e  
b u c c a l cav ity  (W ieser, 1953). F ig . 10 sh o w s th e  d o m i­
n a n c e  of sp e c ie s  w ith  v e ry  lo w  re s p ira t io n  ra te s , a n d  
h e n c e  p ro b a b ly  lo n g  g e n e ra t io n  tim es , a t N e a l Point, 
a n d  th e  p re p o n d e ra n c e  of sp e c ie s  w ith  h ig h  re sp ira tio n  
ra te s  a t C lifto n . T h e  3 c o m m o n e s t sp e c ie s  a t  C lifton  a re  
th e  c h ro m a d o rid s  P ty c h o la im e llu s  p o n tic u s , D ic ­
h rom adora  c e p h a la ta  a n d  H y p o d o n to la im u s  g eo p h ila  
w h ic h  h a v e  b u c c a l c a v itie s  a rm e d  w ith  a  s tro n g  d o rsa l 
too th . T h e se  c h ro m a d o rid s  a re  k n o w n  to  b e  d ia to m  
fe e d e rs  (von T h u n , 1968; J e n s e n , 1982) a n d  it  is w e ll 
k n o w n  th a t  th e y  a re  e a sy  to  c u ltu re  in  th e  lab o ra to ry , 
b e in g  r e g a r d e d  a s  e x p lo iti t iv e  o p p o r tu n is tic  'la b o ra t­
o ry  w e e d s ’. T h e  fo u r th  m o s t a b u n d a n t  sp ec ie s , th e  
O n c h o la im id  V isco s ia  viscosa , h a s  a p re d a to r /o m n i­
v o re  b u c c a l c a v ity  (T ype 2B of W iese r, 1953) a n d  th e  
h ig h e s t  re s p ira t io n  ra te  of a ll  th e  sp e c ie s  s tu d ie d  b y  
W arw ick  a n d  P rice  (1979): o n c h o la im id s  a re  a lso  n o te d  
for th e i r  re la tiv e  e a s e  of la b o ra to ry  c u ltu re  a n d  m ay  
a lso  b e  re g a r d e d  a s  o p p o rtu n is ts . T h e  d o m in a n t 
sp e c ie s  a t  N e a l  P o in t, M eta ch ro m a d o ra  v ivipara , a lso  
h a s  a  b u c c a l c a v ity  a rm e d  w ith  a  d o rsa l to o th  a n d  m ay  
b e  a  d ia to m  fe e d e r , b u t it  r e a c h e s  m a x im u m  a b u n d ­
a n c e  a  fe w  m m  b e lo w  th e  s e d im e n t su rfa c e  a n d  h a s  th e  
lo w e s t re s p ira t io n  ra te  of a ll th e  sp e c ie s  s tu d ie d  b y  
W a rw ic k  a n d  P rice . A tte m p ts  to  c u lt iv a te  it  in  th e  
la b o ra to ry  h a v e  p ro v e d  u n su c c e s s fu l , a n d  its  v iv ip a r­
o u s h a b i t  m a y  b e  fu r th e r  in d ic a tiv e  of its  c o n se rv a tiv e ­
n ess . T w o  sp e c ie s  of T e rsc h e llin g ia  fo u n d  d e e p e r  in  
th e  s e d im e n t a re  p ro b a b ly  s e le c tiv e  b a c te r ia l  fe ed e rs  
w ith  a  v e ry  sm a ll u n a rm e d  b u c c a l c a v ity  (W ieser’s 
G ro u p  1A) a n d  lo w  re s p ira t io n  ra te s . T h e  fo u rth  a n d  
d e e p e s t  liv in g  sp e c ie s , th e  c o m e so m a tid  S aba tieria  
p u lch ra , h a s  a  c u p -s h a p e d  b u t  u n a rm e d  b u c c a l cav ity
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Fig. 7. Ranked species abundance curves 
showing fit to the theoretical lognormal 

distribution (broken lines)

a n d  is re g a r d e d  as a 'n o n -se le c tiv e  d e p o s i t- f e e d e r ' 
(W ie se r 's G ro u p  IB ), a g a in  w ith  a  lo w  re s p ira t io n  ra te . 
C o m e so m a tid s  a re  d o m in a n t in  o ffsh o re  m u d s  a n d

m a n y  a re  fo u n d  in  r e d u c e d  la y e rs  of se d im e n t: S. 
p u lc h ra  is o n e  of th e  few  m e ta z o a n s  su rv iv in g  th e  
o x y g e n  d e f ic ie n t s e d im e n ts  of th e  B a ltic  (Jen sen ,
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Fig. 8. F ine-scale depth distribution of major nem atode species at N eal Point. Note difference in abundance scale betw een 
Metachromadora vivipara and rem aining species. Shading conventions represen t num bers in separate replicate 22 mm cores.
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A m p h i a s c o i d e s  S t e n h a i i a  

l i m i c o l a  p a l u s t r i s

P l a t y c h e l i p u s

l i t t o r a l i s

E n h y d r o s o m a  s p p .

( M. f a l la x  

M. l i t t o r a l e

1981). T h e y  h a v e  b e e n  th e  su b je c t o f m a n y  u n s u c c e s s ­
fu l a tte m p ts  to  c u ltu re  in  th e  la b o ra to ry  (J e n se n , pe rs . 
com m .; o w n  obs.), as h a v e  T e rsc h e llin g ia  sp ec ie s .

T h is  c irc u m s ta n tia l e v id e n c e  s u g g e s ts  th a t  C lif to n  is 
d o m in a te d  b y  o p p o r tu n is t ic  a n d  N e a l  P o in t b y  c o n s e r ­
v a tiv e  n e m a to d e  sp e c ie s , s u p p o r tin g  th e  v ie w  th a t  
N e a l P o in t is  a  m o re  s ta b le  c lim a x  c o m m u n ity  a n d  
C lif to n  a n o n -e q u ilib r iu m  s u c c e s s io n a l o n e . A t N e a l 
P o in t, d iv e rs ity  a t  a n y  p a r t ic u la r  d e p th  h o riz o n  is e v e n  
lo w e r  th a n  s u g g e s te d  from  c a lc u la tio n s  b a s e d  o n  th e  
e n tire  d e p th - in te g ra te d  co m m u n ity , b e c a u s e  of th e  
f in e -s c a le  v e r tic a l s tra tif ic a tio n  of sp e c ie s  p re s e n t

2  E . l o n g i fu r c a tu m  

E . g a r i e n i s

th e r e  w h ic h  is su c c e ss fu lly  m a in ta in e d  in  th e  ab se n c e  
of m a c ro fa u n a l ‘b io tu rb a t io n ’.

A t W est M u d , s e v e ra l  of th e  c o n se rv a tiv e  N e a l P o in t 
n e m a to d e  sp e c ie s  a r e  d o m in a n t (S. p u lch ra , T e rsc h e l­
lin g ia  sp p ., M . v iv ipara), b u t  o p p o r tu n is t ic  sp e c ie s  a re  
a lso  p re s e n t in  h ig h e r  p ro p o r tio n s  th a n  a t  N e a l Poin t. If 
o u r r e a s o n in g  re g a rd in g  th e  N e a l P o in t a n d  C lifton  
c o m m u n itie s  is co rrec t, th is  w o u ld  re p r e s e n t  a  la te r  
su c c e s s io n a l s ta g e , i.e . a  tr a n s it io n  b e tw e e n  th e  ea rly  
su c c e s s io n a l co m m u n ity  a t C lifto n  a n d  th e  c lim ax  co m ­
m u n ity  a t N e a l p o in t. T h is  p ro d u c e s  h ig h  d iv ersity , in  
o n e  ca se  (co p ep o d s  in  O c tober) a b o v e  n e u tr a l  m o d e l
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A B U N D A N C E  ( % )

S P E C I E S C L I F T O N N E A L  P O I N T W E S T  MUD

Fig. 10. Bar chart showing m ean (April 
and October) percentage dom inance of 
the nem atode species for which respira­
tion rates w ere determ ined by W arwick 
and Price (1979), w ith species ranked in 
decreasing order of respiratory intensity 
(a =  in tercept of equation R =  aV0,75, 
w here R =  nl 0 2 in d -1 h _1 a t 20 °C;

V =  nl)

V i s c o s i a  v i s c o s a

a

1.54

S p h a e r o l a i m u s  h i r s u tu s 1.06

A x o n o l a i m u s  p a r a s p i n o s u s 1.00

I n n o c u o n e m a  t e n t a b u n d u m 0 .9 7

D a p t o n e m a  s e t o s a 0 .90

P ty c h o la im e l lu s  p o n t i c u s 0 .8 3

P r a e a c a n th o n c h u s  p u n c t a t u s 0.81

O d o n to p h o r a  s e t o s a 0.81

S p h a e r o la im u s  b a l t ic u s 0.77

D ic h r o m a d o r a  c e p h a la ta 0 .7 7

A tr o b h r o m a d o r a  m ic r o la im a 0.72

D a p to n e m a  n o r m a n d ic a 0.71

T e r s c h e ll in g ia  lo n g ic a u d a ta 0 .6 8

S a b a t i e r ia  p u lc h ra 0 .6 4

T e r s c h e ll in g ia  c o m m u n is 0 .5 3

M e ta c h r o m a d o r a  v iv ip a ra 0.38

0 10 2 0  0 10 2 0  3 0  0  10 20

p re d ic tio n s  w ith  a  d e p a r tu re  from  th e  lo g n o rm a l d is ­
tr ib u t io n  re s u lt in g  from  th e  co m m o n  sp e c ie s  b e in g  too 
ra re  a n d  th e  ra re  sp e c ie s  too  co m m o n . T h is  tra n s it io n a l 
s ta g e  m a y  re la te  to  a n  in te rm e d ia te  le v e l of m acro - 
f a u n a l  p re d a tio n . H o w ev e r, in  th e  c a se  of W e st M u d  
th e s e  a rg u m e n ts  a re  a d m itte d ly  w e a k e n e d  b y  th e  w e ll 
d o c u m e n te d  o b se rv a tio n  th a t  n e m a to d e  d iv e rs ity  is 
h ig h e r  in  co a rse r  s e d im e n ts  (W eiser, I9 6 0 ; H o p p e r  a n d  
M ey e rs , 1967; W arw ick , 1971) a lth o u g h  th is  d o e s  n o t 
a p p e a r  to  b e  th e  c a se  for c o p e p o d s  (C ou ll a n d  F le e g e r , 
1977; B ell, 1979; F le e g e r , 1980). T h e  s e d im e n t  a t  W est 
M u d  is  s l ig h tly  c o a rse r th a n  a t th e  o th e r  tw o  sta tio n s.

A g re e m e n t of sp e c ie s  a b u n d a n c e  d is tr ib u tio n s  w ith  
th e  lo g n o rm a l d is tr ib u tio n  is u s u a l ly  e x p la in e d  in  
te rm s  of th e  C e n tra l  L im it T h o e re m , sp e c ie s  a b u n d ­
a n c e  b e in g  a ss u m e d  to  d e p e n d  m u ltip lic a tiv e ly  o n  a 
n u m b e r  of fac to rs  (R ou tledge , 1980). E v id e n c e  p r e ­
s e n te d  h e re  w o u ld  im p ly  th a t  s u c h  c o n d itio n s  do  no t 
a p p ly  to  c lim ax  c o m m u n itie s  w h e re  c o m p e tit iv e  e x c lu ­
s io n  is a  d o m in a n t s tru c tu r in g  fo rce .

T h e  p o te n t ia l  im p o r ta n c e  of b io lo g ic a l in te ra c tio n s  
b e tw e e n  sp e c ie s , b o th  w ith in  th e  m e io fa u n a  an d  
b e tw e e n  th e  m e io fa u n a  a n d  m a c ro fa u n a , is  co n tra ry  to  
th e  tr a d it io n a l v ie w  of e s tu a r ie s  as h a rs h  e n v iro n m e n ts  
w h e re  co m m u n ity  s tru c tu re  is 'p h y s ic a lly  co n tro lled : 
A lth o u g h  o u r e x p la n a tio n s  of th e  o b se rv e d  p a tte rn s  of 
co m m u n ity  s tru c tu re  a re  n e c e s s a r i ly  s p e c u la tiv e , a ll 
th e  f ie ld  e v id e n c e  p re s e n tly  a v a ila b le  su p p o r ts  H u s­
to n 's  d y n a m ic  e q u il ib r iu m  h y p o th e s is , th e  p re d ic tio n s  
of w h ic h  a re  te s ta b le  b y  c o n tro lle d  f ie ld  a n d  la b o ra to ry  
e x p e rim e n ts . T h e s e  w ill fo rm  th e  n e x t p h a s e  of s tu d y  in  
th e  T am ar.
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com ponent of the N atural Environm ent Research Council.

APPENDIX

Total num bers of nem atodes in subsam ples of 6 cores from 3 sites in  the Tam ar estuary. Bracketed figures for April represent total 
num ber reduced to a sam ple size of 500 by rarefaction. Nom enclature follows G erlach and Riem ann (1973, 1974), w ith modifi­

cations by Lorenzen (1981)

Species Clifton N eal Point W est Mud
Apr Oct Apr Oct Apr Oct

A noplostom atidae
Anoplostoma viviparum  3 (3) -  1 (-) -  30 (15) 8

Oxystom inidae
H alalaim us gracilis -  6 2 (1) 1 7 (3) 2
H alalaimus sp. -  -  -  -  10 (5) -
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A ppendix (continued)

Species
Apr

Clifton
Oct Apr

N ea l Point
Oct Apr

West Mud
Oct

O xystom inidae
N em anem a cylindraticaudatum 2 (2) - - - - -
O xystomina elongata 1 (D - - 1 - -

O ncholaim idae
Viscosia abyssorum - - - - 6 (3) -
Viscosia viscosa 56 (53) 65 12 (6) 4 9 (4) 15

Enchelidiidae
Calyptronema m axweberi 5 (5) - - - - 1

Tripyloididae
Tripyloides gracilis - - - - 3 (1) 2

Chrom adoridae
Atrochromadora microlaima - - 6 (3) 5 25 (12) 35
Dichromadora cephalata 154 (146) 12 - - - -
H ypodontolaim us balticus - 5 2 d ) - 1 H 1
H ypodontolaim us geophila 76 (72) 67 2 d ) - 5 (2) -
Innocuonem a tentabundum - 1 - 4 - —
Neochromadora sp. - - 1 (-) - 7 (3) -
Ptycholaim ellus ponticus 70 (66) 137 40 (20) 10 21 (10) 29
Spilophorella paradoxa 2 (2) - - - 1 (1) 1

Ethm olaim idae
N eotonchus  sp. - - - - 12 (6) 2

C yatholaim idae
Paracanthonchus aff. caecus - - - - 3 d ) 1
Praeacanthonchus punctatus 7 (7) 52 2 (1) - 10 (5) 13

Com esom atidae
Paracomesoma sp. - - - - 12 (6) 12
Sabatieria celtica - - - - 17 (8) 18
Sabatieria hilarula - - - - 6 (3) —
Sabatieria pulchra 29 (28) 16 87 (45) 32 146 (72) 109

D esm odoridae
Desmodora sp. A - - - - 1 (-) —
Desmodora sp. B - - - - 1 (-) -
Metachromadora vivipara 2 (2) - 289 (148) 186 55 (27) 22
M olgolaim us tenuispiculum - - - - 17 (8) 46
Spirinia parasitifera - - 1 d ) - 10 (5) 11

M icrolaim idae
A ponem a torosa 2 (2) 1 2 (1) 10 - -
M icrolaim us honestus - - 1 65 (32) 18
M icrolaim us robustidens 1 (1) - - - - -

M onoposthiidae
Nudora bipapillata - - - - 117 (58) 12

Leptolaim idae
Leptolaim us limicolus - 1 - - - -
Leptolaim us papilliger 10 (9) 4 1 (-) - 1 (-) -

A egialoalaim idae
A egialoalaim us elegans - 1 - - - -

Desmoscolecidae
Calligyrus sp. 4 (4) - - - - -
D esm oscolex falcatus 1 (D 1 1 (-) - 30 (15) 2
Tricoma sp. - - 1 (D - 6 (3) -

X yalidae
D aptonem a normandica - - 3 (2) - 3 (1) -
D aptonema oxycerca - 51 3 (2) 2 5 (2) -
D aptonem a procera 20 (19) 4 7 (4) 3 2 (1) 7
D aptonem a setosa 18 (17) 18 10 (5) 2 4 (2) 1
Theristus acer - - 2 (1) - - -
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A ppendix (continued)

Species Clifton
Apr Oct

Neal
Apr

Point
Oct

W est Mud 
Apr Oct

X yalidae
Unidentified A 4 (4) 2 - - - -
Unidentified B - - - - 3 d ) -
U nidentified C - - - - - 1
Unidentified D - - - - - 1

Sphaerolaim idae
Sphaerolaim us balticus - - - - 7 (3) 5
Sphaerolaim us gracilis 15 (14) 6 - - - -
Sphaerolaim us hirsutus 2 (2) 14 6 (3) 5 - -

Linhom oeidae
D esm olaim us zeelandicus 2 (2) 2 - - 26 (13)
Eleutherolaim us stenosoma - - 5 (3) 1 - 1
Terschellingia com munis - - 137 (70) 88 19 0 ) 38
Terschellingia longicaudata - - 344 (176) 138 266 (131) 61

A xonolaim idae
Axonolaim us paraspinosus 41 (39) 34 6 (3) 5 23 (11) 13
Odontophora setosa - - 1 (1) 1 19 (9) 6

D iplopeltidae
D iplopeltis incisus - - 1 (1) 1 2 (1) 5

U nidentified
1 - - 2 (1) - - -
2 - - - - 2 (D -

Total 527 (500) 500 977 (500) 500 1015 (500) 500

Total num bers of copepods in 6 cores from 3 sites in  the T am ar estuary. N om enclature after Lang (1948), Perkins (1956) and Coull
(1976)

Species Clifton 
Apr Oct

N eal Point 
Apr Oct

W est Mud 
Apr Oct

Ectinosomidae
H alectinosoma gothiceps - - - - 80 -
H alectinosoma curticorne 6 17 55 2 5 5
H alectinosoma  sp. - - - - - 8
Ectinosoma m elaniceps - - - - - 1

Tachidiidae
Microarthridion littorale 258 8 139 - - -
Microarthridion fallax - 27 134 109 52 22
Tachidius discipes - - 4 - 5 34

H arpacticidae
Harpacticus flexus - - - - - 11

T halestridae
Parathalestris interm edia - - 1 - 1 -

Diosaccidae
Am phiascoides limicola - 8 63 27 18 42
Stenhelia  palustris bispinosa - 14 34 29 13 25
Robertsonia celtica - - - - 5 17
Am onardia sim ilis - - - - - 1

A m eiridae
A m eira  parvula - - - - - 1
Nitocra spinipes - 1 - - - -

Canthocam ptidae 
M esochra lilljeborgi 3
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A ppendix (continued)

Species Clifton
Apr Oct

N eal Point 
Apr Oct

West Mud 
Apr Oct

Cletodidae
Enhydrosoma longifurcatum 1 4 2 7 23 34
Enhydrosoma garienis - 2 4 9 11 18
Enhydrosoma bucholtzi - - 1 - 6 1
Enhydrosoma propinquum - - - 1 2 -
Enhydrosoma  sp. - 1 - - - -
N annopus palustris 23 6 - 1 - -

Laophontidae
Platychelipus littoralis - 2 33 75 10 11
Paronychocamptus curticaudatus - - - - 8 6
Heterolaophonte m inuta - - - - 10 -

Cyclopoidea - 3 - 1 - -
Total 288 93 469 261 249 240
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