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A new apparatus is described for splitting meiofauna samples into eight equal 
subsamples. The method allows even the lightest organisms, with a volume of less than 0.5 
nl, to be recovered quantitatively and has advantage of an operating time of only a few 
minutes.

Preben Jensen, M arine Biological Laboratory, University o f  Copenhagen, D K -3000 Helsinger, 
Denmark.

1. I n t r o d u c t i o n

M e io f a u n a  o rg a n is m s  in  v a r io u s  ty p e s  o f  
s u b s tr a te  a re  k n o w n  to  r e a c h  v e ry  h ig h  n u m b e r s  
(K e y n a s  &  K e y n a s  1978, P l a t t  & W a rw ic k  1980) 
so it is o f te n  n e c e s sa ry  to  s p l i t  th e  s a m p le  in to  
s m a lle r  p o r t io n s  to  re d u c e  s o r t in g  t im e  (E lm g re n  
1973 , D y b e r n  e t a l. 1976). W i th o u t  c o n s id e r in g  
th e  sc ie n tif ic  p r o b le m s  c o n c e r n e d ,  it is d e s i r a b le  
th a t  th e  s u b s a m p le s  a r e  r e p re s e n ta t iv e  o f  th e  
o r ig in a l  m a te r i a l .  T h e  n e w  m e io f a u n a  s a m p le  
s p l i t t e r  d e s c r ib e d  h e re  fu lfils th is  r e q u ir e m e n t  a n d  
h a s  b e e n  te s te d  a g a in s t  th e  A sk o  s a m p le  s p l i t te r  
( E lm g re n  1973).

T h is  w o rk  fo rm s  p a r t  o f  a  p r o je c t  o n  th e  
b e h a v io u r  a n d  e c o lo g y  o f  B a lt ic  n e m a to d e s  
c a r r i e d  o u t  a t  th e  T v a r m in n e  Z o o lo g ic a l  S ta t io n ,  
F in la n d  a n d  th e  M a r in e  B io lo g ic a l L a b o r a to r y ,  
H e ls in g o r ,  D e n m a rk .

Outlet

2 . M a t e r i a l  a n d  m e t h o d s

The Asko sample splitter used in this work was constructed 
according to Elmgren (1973) with one modification: the drain 
off tube in the wall was replaced by a channel in the centre of 
the splitter at the same height as the compartments, and which 
was operated from below. This change was made because the 
drain tube in the original design is prone to damage during 
handling. The Asko sample splitter was used according to the 
method described by Elmgren (1973) and Dybern et al. 
(1976).

The new meiofauna sample splitter was constructed oi 
PVC. It consists of two cylindrical chambers: a mixing 
chamber and a splitting chamber (Fig. 1). The base of the 
mixing chamber is funnel-shaped with a central 7 mm 
diameter opening leading to the splitting chamber. This hole is 
closed from above by a rubber stopper and a lid fits tightly 
onto the top of the chamber. The volume of the mixing

Fig. 1. Diagram of the new meiofauna sample splitter in 
longitudinal and cross section. Scale 1: 2.7.
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T ab le  1. Actual numbers and calculated 1 /8  mean value of meiofauna organisms obtained from 
0.142 g dry weight Pilayella lillora/is at Kvarnskarsgrundet, Tvarm inne Zoological Station, 
Finland and the mean value ( * /8 ) ,  standard deviation (SD) and coefficient o f variation  
(CV) of meiofauna organisms from a 1 /8  sample from the Asko sample splitter after 1 hour and 
the new meiofauna sample splitter after 1 min.

Actual numbers Asko splitter New  splitter
Total 1/8 x/8 SD CV jt/8 SD CV

Nematoda 2034 254.3 234.3 8.9 3.5 254.3 9.4 3.5
Copcpoda 102 12.8 12.8 1.2 12.8 1.3
Isopoda 9 1.1 1.1 0.6 1.1 0.6
Amphipoda 8 1.0 1.0 0.9 1.0 0.9

chamber is 350 ml. The mixing cham ber is located onto the 
rim of the splitting cham ber by watertight joints. There is a 2 
mm pressure equalization channel in the mixing chamberjust 
below the base. The splitting chamber has a central rod which 
is conical at the top, and eight equal compartments divided by 
thin, 64 mm high walls. Each compartment has a 7 mm 
diameter drain hole at the bottom which is closed from below 
by a rubber stopper. The volume of each compartment is 55 
ml. The whole meiofauna sample splitter fits on a circular foot 
which allows the rubber stoppers to be raised above the 
laboratory bench.

The new sample splitter is used as follows, starting with an 
already fixed, extracted and concentrated meiofauna sample:

1. The material is washed from the sieve into the mixing 
chamber and the volume made up to about 75 %of the total 
chamber volume.

2. The lid is put on and the contents shaken, although in prac­
tise the material may already have been suspended during 
stage 1.

3. With the mixing cham ber in place on the splittingchamber 
the rubber stopper is removed with forceps.

4. The material runs through onto the cone below and is split 
evenly into the eight compartments and any remaining 
organisms on the forceps or walls of the mixing chamber 
are washed down with a gentle jet of water.

5. The mixing chamber is removed.6. The compartment(s) to be examined (selected by means of 
a table of random numbers) is emptied by removing the 
rubber stopper and the subsamples are collected in a small 
container, again washing out any remaining organisms 
with a gentle je t of water.

The whole sequence of events may be completed within a 
few minutes and the one-eighth sample is now ready for 
stereomicroscopical observation.

3 . R e s u l t s

B o th  m e io f a u n a  s a m p le  s p l i t te r s  g a v e  s im ila r  
re su l ts  fo r  m e io f a u n a l  o rg a n is m s  o f  m o re  th a n  2 
nl; s u c h  a s  a m p h ip o d s ,  iso p o d s , h a r p a c t i c o id  
c o p e p o d s  a n d  so m e  n e m a to d e s  ( T a b le  1 a n d  F ig . 
2). T h e  c o e ff ic ie n t  o f  v a r ia t i o n  o f  n e m a to d e  
n u m b e r s  r e c o v e re d  in  th e  c o m p a r tm e n ts  o f  e a c h  
ty p e  of s p l i t t e r  w a s  3 .5  %. H o w e v e r ,  th e  to ta l  
n u m b e r s  c a lc u la te d  w e re  lo w e r  in  th e  A sk o  
s a m p le  s p l i t te r :  2 3 4 .3  in d . ± 8 . 9  vs. 2 5 4 .3  in d . ±
9 .4  (a  d i f f e re n c e  o f  7 .9  %). T h is  d if fe re n c e  w as 
s ig n if ic a n t  a t  th e  0 .01  lev e l (n =  14, t =  4 .3 1 )  a n d  
w a s  d u e  to  a n im a ls  b e in g  r e ta in e d  in  th e  d r a in -  
w a te r  o f  th e  A sk o  s a m p le  s p l i t t e r  ( T a b le  2 ). In  
s u b s e q u e n t  te s ts  o f  th e  A sk o  s a m p le  s p l i t te r ,

a l lo w in g  th e  a n im a ls  m o re  t im e  to  s in k  d o w n  in to  
th e  c o m p a r tm e n ts ,  g a v e  s o m e w h a t  b e t t e r  re su lts  
b u t  e v e n  a f te r  2  h o u rs  th e r e  w e re  s till  7.1 % o f  th e  
n e m a to d e s  left in  th e  d r a in - w a te r  ( T a b le  2). 
M o re o v e r ,  a n o th e r  te s t  s h o w e d  t h a t  th e  n e m a to ­
d e s  le ft in  th e  d r a in - w a te r  w e re  n o t  a d h e r in g  to  
th e  w a te r - a i r  in te r f a c e  o r  s t ic k in g  to  th e  w a ll  b u t  
f lo a t in g  a r o u n d  free ly  in  th e  w a te r  ( T a b le  3).

T h e  n e m a to d e s  in  th e  d r a in - w a te r  b e lo n g e d  to  
th e  l ig h te s t  f r a c t io n  a n d  c o n s t i tu te d  1 — 2 % o f  th e  
to ta l  b o d y  v o lu m e  o f  n e m a to d e s  te s te d ,  b u t  m a d e  
u p  13 — 8 0  % o f  th e  p o r t io n  s m a l le r  t h a n  0 .4  nl
(Fig 2).

Fig. 2. Body volume distribution in nl of nematode 
numbers found in the Asko sample splitter after 1 hour, exclu­
ding 36 ind. measuring 3.6-25.0 nl. Non-shaded area: in 
dividing compartments. Shaded area: in draining water.
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Tab le 2. Numbers and percentage o f total nematode numbers 
found in the drain-water o f the Asko sample splitter after 1, 2, 3 and 
12 hours.

I h 2 h 3 h 12 h

Tab le  3. Nematode numbers found at four equidistant positions in the 
Askö sample splitter after 1 hour. Splitting compartments are 30 mm in 
height.

Position from bottom (mm)
0 -3 0  30-60  60-90  90-120

Numbers 160 144 120 85
Percent__________  7.9 7.1 5.9 4.2 N um ber o f nematodes 1830 107 59 8

4. D i s c u s s i o n

T h e  r e l ia b i l i ty  o f  b o th  s a m p le  s p l i t te r s  w as 
a c c e p ta b le  f ro m  a  s ta t i s t ic a l  p o in t  o f  v iew  
c a lc u la t in g  to ta l  a b u n d a n c e s  a n d  b io m a ss  o f  
m e io f a u n a  o rg a n is m s . O ls s o n  (1 9 7 5 ) a lso  c a m e  to  
th e  s a m e  c o n c lu s io n  fo r  n e m a to d e s  w h e n  te s tin g  
th e  A sk o  s a m p le  s p l i t t e r  b u t  it g a v e  u n s a t is f a c to ry  
re su lts  fo r  th e  f o r a m in i f e r a n  fa u n a .  T h is  w as 
b e lie v e d  to  b e  c a u s e d  b y  th e i r  h e a v ie r  w e ig h t  a n d  
in  c e r ta in  ty p e s  t h e i r  te n d e n c y  to  c lu m p  to g e th e r .  
T h e  fo ra m in i fe ra n  f a u n a  w a s  n o t  te s te d  in  th e  
p re s e n t  s tu d y  d u e  to  t h e i r  a b s e n c e  fro m  th e  
s u b s tr a te .

T h e  b io lo g ic a l  a d v a n ta g e  o f  th e  n e w  m e io fa u n a  
s a m p le  s p l i t t e r  is t h a t  a ll  th o se  a n im a ls  b e lo n g in g  
to  th e  l ig h te s t  f r a c t io n  a r e  a lso  ta k e n  in to  a c c o u n t,
i.e . th o s e  a n im a ls  p a s s in g  a  100 / im  s iev e  b u t  
r e ta in e d  o n  a  4 0  siev e. In  m y  n e m a to d e  m a te ­
r ia l  I a m  fa c e d  w i th  v e ry  a b u n d a n t  sp ec ie s  
c o v e r in g  s ta g e s  in  th e  r a n g e  o f  0 .0 1 - 0 .5  nl 
(Monhyslera  a n d  Diplolaimella  sp e c ie s) , 0 .0 3 -1 .5  n l 
(Chromadorita, Neochromadora, Punctodora a n d  The- 
ristus sp e c ie s ) , 2 - 3 0  n l (Adoncholaimus sp e c ie s)  a n d  
1 0 -6 5  n l (Enoplus sp ec ie s): a  v o lu m e  r a n g e  o f  3 - 4  
o rd e rs  o f  m a g n i tu d e .  S tu d ie s  o n  th e  p o p u la t io n  
d y n a m ic s  o f  th e s e  sp ec ie s , in c lu d in g  a ll  t h e i r  life  
s ta g e s , c a n  o n ly  b e  m a d e  a c c u r a te ly  fo r  th e  tw o  
l a t t e r  g ro u p s  o f  sp e c ie s  w i th  th e  A sk o  s a m p le  
s p l i t t e r  s in c e  1 3 -8 0  % o f  th e  s ize  c la sses  o f  
n e m a to d e s  less t h a n  0 .4  n l ( th e  tw o  f o r m e r  g ro u p s  
o f  sp e c ie s)  r e m a in  f lo a t in g  in  th e  s u p e r n a t a n t  
d r a in - w a te r  e v e n  a f te r  1 h o u r .  T h e  s u b - u n i t  in  th e  
n e w  m e io f a u n a  s a m p le  s p l i t t e r  c o v e rs  r e p r e s e n ta ­
tiv e s  o f  a ll  s ize  c la sse s  p r e s e n t  in  th e  o rg in a l  
e x tr a c te d  a n d  c o n c e n t r a t e d  m a te r ia l .  T h e  sa m e  
m e th o d  c a n  n o  d o u b t  a lso  b e  u se d  fo r l iv in g  
a n im a ls .

A n o th e r  a d v a n ta g e  o v e r  th e  A sk o  s a m p le  
s p l i t t e r  is t h a t  th e  n e w  s p l i t t e r  ta k e s  o n ly  a  few  
m in u te s  to  o p e r a te ,  w h e re a s  th e  A sk o  s a m p le  
s p l i t t e r  r e q u ir e s  m o re  t h a n  1 h o u r .  E v e n  th e n ,  th e  
a n im a ls  r e ta in e d  in  th e  d r a in - w a te r  h a v e  to  b e  
c h e c k e d , a n d  th is  to g e th e r  w i th  th e  d e te r g e n t  u se d  
in  th e  A sk o  s p l i t t in g  m e th o d .  T h e  p re s e n c e  o f  
a n im a ls  in  th e  d r a in - w a te r  is a  v e ry  d i s tu r b in g  
fa c to r ,  a l th o u g h  th is  m a y  v a r y  in  im p o r ta n c e  
d e p e n d in g  o n  th e  c h a r a c te r i s t ic s  o f  th e  o r ig in a l  
s a m p le  s u b s tr a te  a n d  th e  sp e c if ic  a n im a ls  to  b e  
a n a ly z e d  (see re v ie w  in  U h l i g e t  a l. 1 9 73). B e n th ic  
n e m a to d e  fa u n a s  f ro m  th e  B a lt ic  a r e ,  h o w e v e r , 
k n o w n  to  co n sis t m a in ly  o f  sm a ll  fo rm s  (E lm g re n  
1976 a n d  K e y n a s  & K e y n a s  1978) a s  a r e  th e  
m e io fa u n a  o n  th e  s u b m e r g e d  v e g e ta t io n  (F ig . 2).

F in a lly ,  it is e a s ie r  to  e m p ty  th e  c o m p a r tm e n ts  
o f  th e  n e w  s p l i t t e r  b y  s im p ly  p u s h in g  th e  s to p p e rs  
o u t  f ro m  a b o v e  u s in g  a  s u i t a b le  ro d . T h is  is 
p o ss ib le  b e c a u se  th e  v o lu m e  o f  w a te r  in  e a c h  
c o m p a r tm e n t  is o n ly  a t  m o s t tw o - th ir d s  o f  th e  
to ta l  s p a c e , le a v in g  a  free  sp a c e  a t  th e  to p  a n d  th e  
w h o le  s p l i t t in g  c h a m b e r  is o n ly  8 .5  c m  d e e p  so 
t h a t  th e  d r a in - p lu g s  c a n  b e  r e a c h e d  eas ily . A f te r  
d r a in in g  th e  w a te r  f ro m  th e  A sk o  s a m p le  s p l i t te r ,  
th e  r e m a in in g  w a te r  is a t  th e  u p p e r m o s t  lev e l o f  
th e  c o m p a r tm e n ts  a n d  th e  s p l i t t in g  c h a m b e r  is so 
h ig h  t h a t  th e  c o m p a r tm e n ts  h a v e  to  e m p t ie d  fro m  
b e lo w . T h is  is n o t  e a sy  to  a c c o m p l is h  w i th o u t  th e  
d a n g e r  o f  a n im a ls  f lo a t in g  o n  th e  to p  o f  o n e  
c o m p a r tm e n t  b e in g  t ip p e d  in to  a n o th e r .
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