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ABSTRACT: Quantitative extraction of soft-bodied meiofauna from marine sands has been an unsolved 
problem. We describe and test the SMB-method (seawater, magnesium chloride, beaker), which 
combines several previously used methods. It yields high extraction efficiency for living Plathel- 
minthes, when compared to both grain-method (equivalent to a thorough grain-by-grain inspection of 
the sample) and flask-method (based on anaesthetization with MgCli-solution). Tested first on 
eulittoral sand, the latter 2 methods revealed significant personal bias for the 2 investigators, which for 
the SMB-method was avoided by adjusting the procedure of the technique in every detail. The 
sublittoral sets of samples subsequently studied proved the effectiveness of the SMB-method, which 
when tested against the grain-method did not differ significantly from it, either in overall examination 
or for single taxa of Plathelminthes. The SMB-method is recommended as a time-saving method with 
high extraction efficiency for living Plathelminthes from marine sands; it includes the following 
essential points: (1) 4 initial seawater-washes to avoid damage to delicate specimens; (2) application of 
hypertonic MgCli-solution; (3) at least 1 final ethanol-wash; (4) use of a beaker of 1000 cm3; (5) 1 or 2 
gauzes with minimum mesh size 40 [un; (6) sample volume must not exceed 50 cm3 in a ratio of 1 : 5 
with the supernatant fluid; (7) multiple searches of Petri-dish contents. The 4 initial seawater-washes 
yielded 61 % of the extracted Plathelminthes. Addition of the MgC12-wash and 2 brief seawater-washes 
separated 97.3 % of all individuals from the sediment. The final ethanol-washes were required only for 
Proseriata. Caution, however, must be advised as to species-specific extraction behavior in different 
sediments. 

INTRODUCTION 

Various attempts have been made to extract quan- 
titatively meiofauna from marine sediments (Hulings 
and Gray, 1971; Uhlig et al., 1973), however, no one 
method is equally efficient for all types of sediment 
and all taxa of this small-sized fauna. Recently, Mar- 
tens (1984) applied 3 methods to the interstitial 
Plathelrninthes* and found none to be satisfactory. His 
'Barnett-method' yielded the most individuals, but 
identification to species was severely impeded. The 
'Uhlig-method' was good in the latter but not accept- 
able for quantitative studies. 

Here we propose an extraction procedure which (1) 
yields living material required for identification; (2) is 
quantitative for Plathelminthes found in marine sand. 

* We use the term 'Plathelminthes' instead of 'Turbellaria', 
and refer to this taxon as outlined by Ehlers (1984, in press) for 
reasons of phylogeny and priority of name 
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Our SMB-method (seawater, magnesium chloride in a 
beaker), which is essentially a new combination of the - 
previous attempts cited above (see also Gray and 
Rieger, 1971; Elmgren, 1973), compares well with 2 
others, a flask-method using seawater and magnesium 
chloride, and the very tedious method of looking 
directly through all the sand grains (grain-method). 

MATERIAL AND METHODS 

Sampling 

Eulittoral samples were collected on May 17, 1983 at 
the 'Hausstrand' in front of the 'Alte Litoralstation' (List 
on Sylt, North Sea). The sample area was chosen at 1 m 
of the lower beach slope, where most major taxa of 
free-living Plathelminthes are abundant (Ehlers, 1973; 
Sopott, 1973; Hoxhold, 1974; Faubel, 1976). Median 
values of grain size have been measured by Schmidt 
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(1968) and Hartwig (1973) as 447 and 482 p, respec- 
tively. A rectangular area of water saturated sediment 
(15 X 60 cm2) parallel to the waterline was divided in 
3 X 12 squares of 25 cm2 each. We marked the mid- 
points of these squares and inserted 12 plastic corers 
(2.5 cm diameter, 5 cm2 surface area) 3 times succes- 
sively to a depth of 5 cm. We had chosen the general 
sample volume to be 25 cm3 to accommodate the quan- 
tity of samples required and the time calculated for the 
investigations of the cores with the grain-method. 

On June 6,1983 a second set of samples was taken in 
sublittoral sediments northwest of 'Ellenbogen' (12 m 
depth, close to buoy 'Lister Landtief No. 9'; 8' 23' 1 0  / 
55' 03' 43"). A Reineck Box Corer (total weight 150 kg; 
box measures 14.3 X 14.3 X 29.5 cm3), modified with a 
rubber sealing (Fan-is and Crezke, 1976), was used. 
Once the apparatus was retrieved, the box was 
removed from the frame and immediately carried to 
the laboratory aboard. 

The sediment surface was divided in 16 squares. 
Eight plastic corers (surface area 5 cm2) were driven 
into the sediment corresponding regularly to the 8 cells 
in one half of the box. As soon as the first row of corers 
had been pulled out (depth 15 cm), another 8 corers 
were inserted in the remaining squares. This tech- 
nique was essential, in order to prevent perturbation of 
the sediment. Furthermore, we added seawater every 
time a corer was pulled out, in order to restore the 
supernatant to its initial height. By doing this we tried 
to minimize a possible downward flow of water in the 
inserted corers. Both sets of samples were transferred 
to the laboratory within 1 h and stored at 12 'C. 

Eulittoral samples were subsequently apportioned to 
the authors in such a way that both investigators used 
both the flask- and grain-methods on alternate pairs of 
samples. The remaining samples, studied by employ- 
ing the SMB-method, were similarly divided. 

A chessboard-like dispersion of samples with 
respect to methods used and persons investigating was 
also chosen for the sublittoral samples (horizon c; 10 to 
15 cm depth). 

Extraction 

(1) Flask-method. A 25 cm3 sample was washed into 
a plastic Erlenmeyer-flask (250 cm3, diameter of open- 
ing 4.4 cm) with a jet of seawater. The flask was com- 
pletely filled with seawater, closed with the palm of 
one hand, and rapidly rotated and inverted several 
times. The sediment was allowed to settle briefly. The 
supernatant was quickly poured into a.funne1 (Fig. lc), 
equipped with a removable gauze holder at the outlet. 
This device consisted of 2 plastic tubes, which fitted 
tightly into one another, straining a nylon sieve (mesh 

size 40 pm). As soon as the water had run off, the gauze 
holder was loosened from the funnel and inverted 
closely above a Petri dish. Seawater was squirted 
through the sieve washing the residues into the Petri 
dish. The total of washes successively performed were: 
2 X seawater, 1 X MgC12 (80 g MgC12 , 6 H 2 0  
1000 freshwater 37.5 %o; 15 min), and 4 X sea- 
water. 

(2) Grain-method. This technique has been used by 
Reise and Ax (1979) for rather small sample volumes 
(1 cm3). Our approach - a grain-by-grain inspection of 
25 cm3 samples - proved to be time-consuming (8 to 
12 h sample-1), 

A single sample was divided in 4 portions. These 
were washed one by one into a beaker (plastic, 
1000 cm3). Seawater was added to a total of about 
150cm3. The beaker was moderately shaken and 
rotated. Small portions of both - sediment and super- 
natant - were decantated into Petri dishes. Seawater 
was constantly added until no further grains were 
visible in the beaker. Thus a total of 100 Petri dishes 
was required for a single sample. 

(3) SMB-method (seawater, magnesium chloride in a 
beaker; methodology and equipment in Fig. 1). A - 

Fig. 1. SMB-method. Equipment and methodology. (a) Beaker 
filled with sample (25 cm3) and fluid (125 cm3); (b) small 
funnel with gauze holder (nylon sieve, mesh size 80 pm); (c) 
large funnel with gauze holder (mesh size 40 pm); (d) beaker 
for collection of waste water; (e) stand; (f) funnel holder; (g) 

gauze holder 
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plastic beaker (1000 m3) was used as a container for the 
25 cm3 sample. About 5 times the amount of fluid 
(seawater, MgCL or ethanol, respectively) was added 
before shaking and rotating the beaker. Brief resettling 
of the bulk of sediment was allowed before the super- 
natant was quickly poured into a cascade of 2 funnels 
with gauze holders (Fig. 1). For the upper holder (b) a 
gauze with 80 pm mesh size was chosen, the lower one 
(c) contained a sieve of 40 pm mesh size. Whenever a 
sieve became clogged causing the water flow to stop, 
we tapped gently on the rim of the funnel using the 
palm of one hand. 

In total 10 washes were applied successively; 4 X 

seawater, 1 X MgC12 (37.5 %o, 15 min), 2 X seawater 
(with animals still anaesthetized), and 3 X ethanol 
(1 X 5 % ethanol, short application; 1 X 5 % ethanol, 
10 min.; 1 X 10 % ethanol, 10 rnin.). The use of 2 
gauzes for each wash doubled the number of Petri 
dishes necessary. 

Sorting and examination 

Petri dishes were examined under a stereomicro- 
scope. All Plathelminthes were picked out with small 
pipettes, squeezed, and identified under the com- 
pound microscope. 

Investigations of eulittoral samples were limited to 2 
samples per day and person (flask- and grain-method). 
Including the studies with the SMB-method the time 
required was 10 d. Sublittoral samples took 10 d as 
well, since only half of the samples were studied by 
both investigators. 

Statistical analyses 

The Kolmogorov-Smirnov test for foodness of fit (in 
Sachs, 1984) was performed for all series of samples. 
One-way analysis of variance (ANOVA) was applied, 
in order to reveal significant differences between 
methods on the level of total abundance and taxonomic 
order. The t-test was used to detect personal bias of 
investigators and to demonstrate differences on overall 
abundance and taxonomic orders. All tests were also 
carried out with the nonparametric U-test (Wilcoxon et 
al., in Sachs, 1984). 

RESULTS 

Eulittoral samples 

A total of 1710 Plathelminthes was counted in the 36 
eulittoral samples (Table 1). Nineteen species belong- 
ing to 6 orders were identified (Table 3 A). Within the 
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Acoela only Simplicomorpha giganto-rhabditis was 
identified, but other species - mainly juveniles - were 
present. Macrostomida (nearly all Microstomumpapil- 
losum and M jenseni) made up 56.2 % of the total of 
Plathelminthes. Within the Kalyptorhynchia (1.9 % of 
the total) 6 species were found. Pogaina kinnei was 
dominant within the Dalyellioida (71.8%), and 
Nematoplana coelogynoporoides within the Proseriata 
(88.7 %). 

As shown? in Table 4, the comparison (one-way 
analysis of variance) of the 3 techniques applied to the 
eulittoral samples resulted in significant differences 
between methods (F ratio 9.87; df [2, 331; p L 0.001). 
Samples examined by Persons A and B together 
yielded mean densities x = 30.5 (flask-method), x = 

51.3 (grain-method), and % = 60.8 (SMB-method). No 
significant differences between methods were found 
for Person A (F ratio 3.59; df [2, 151; p: ns), whereas 
samples studied by Person B showed high significance 
(F ratio 31.93; df [2, 151; p L 0.001). 

Extraction with the flask-method was least efficient. 
The grain-method and SMB-method did not differ sig- 
nificantly in overall extraction efficiency. Personal 
bias, however, was obvious for both methods (see con- 
trasts in Table 4). 

One-way ANOVA was applied to the level of tax- 
onomic order as well. Significant differences between 
the methods were obtained for Macrostomida, Typhlo- 
planoida, and Dalyellioida only (F ratios 12.70, 8.20, 
and 3.86, respectively). The flask-method showed low- 
est extraction efficiencies for these orders. Only the 
Macrostomida were extracted significantly better with 
the SMB-method than with the grain-method. 

The application of the nonparametric U-test in place 
of the t-tests corroborated these results. 

Sublittoral samples 

The 31 sublittoral cores yielded a total of 616 
Plathelminthes (Table 2). Eleven species were iden- 
tified (Table 3 B); Acoela were classified on the order- 
level only. 56.3 % of all Plathelminthes belonged to 
the Proseriata; Otoplanidae and Coelogynoporidae 
exceeded the Nematoplanidae (49.3 %, 45.0 %, and 
5.5 %, respectively). All but 2 specimens of the Typhlo- 
planoida were Petaliella spiracauda. 

Fifteen samples of the sublittoral horizon c (10-15 
cm depth) were investigated with the grain- and the 
SMB-method (ratio 8 : 7) by Persons A and B (Table 2). 
No significant differences between the 2 techniques 
were found (Table 5). Mean densities were % = 24.1 for 
the grain-method and % = 23.0 for the SMB-method. 
One-way ANOVA resulted in an F ratio = 0.01, df 
(1, 13), and p not significant. Significant differences 
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Table 3. Species identified in eulittoral (A) and sublittoral ( B )  
samples 

(A) Acoela 
Simplicomorpha gigantorhabditis Dorjes, 1968 

Dalyellioida 
Pogaina kinnei Ax, 1970 

Macrostomida 
Microstomum papillosum Graff, 1882 
Microstomum jenseni Riedel, 1932 

Proseriata 
Dicoelandropora atriopapillata Ax, 1956 
Parotoplana papii Ax, 1956 
Parotoplanella progermaria Ax, 1956 
Praebursoplana steinbocki Ax, 1956 
Nematoplana coelogynoporoides Meixner, 1938 

Typhloplanoida 
Litucivis serpens Ax et Heller, 1970 
Brinkmanniella macrostomoides Luther, 1948 
Promesostoma serpentistylum Ax, 1952 
Promesostoma sp. 

Kalyptorhynchia 
Gyratrix hermaphroditus Ehrenberg, 1831 
Marirhynchus longasaeta Schilke, 1970 
Neopolycystis tridentata Karling, 1955 
Paraschizorhynchoides glandulis Schilke, 1970 
Thylacorhynchus caudatus Meixner, 1928 
Diascorhynchides arenaria Schilke, 1970 

( B )  Dalyellioida 
Breslauilla relicta Reisinger, 1929 
Breslauilla aurora nom. nud. 

Typhloplanoida 
Petaliella spiracauda Ehlers, 1974 
Subulagera mbra Martens et Schockaert, 1981 

Proseriata 
Parotoplana capitata Meixner, 1938 
Parotoplana primitiva Ax, 1956 
Kataplana mesopharynx Ax, 1956 
Coelogynopora axi Sopott, 1972 
Cirrifera boletiformae Sopott, 1972 
Cirrifera aculeata (Ax, 1951) 
Nematoplana coelogynoporoides Meixner, 1938 

were not obtained for investigations by either person, 
nor between methods applied by each person (see 
contrasts and mean densities in Table 5). 

All 16 samples of the sublittoral horizon b (5 to 10 cm 
depth) were investigated with the SMB-method by 
Person A alone, in order to supply additional data on 
extraction efficiencies of single washes. 

Extraction efficiencies of single washes 
of the SMB-method 

All specimens extracted with the SMB-method were 
grouped according to the 10 successive washes (Steps I 
to X in Fig. 2). In total, 61.0 % of all Plathelminthes 
were extracted during the 4 washes with seawater 
prior to anaesthetization with MgC12. The latter and 
the 2 subsequent seawater-washes (with animals still 

narcotized) yielded 36.3 %, whereas the final washes 
with ethanol amounted to only 2.7 % of the total (Fig. 
2 A). The highest efficiency of extraction was observed 
in the MgC12-wash (Step V). 

At the level of taxonomic orders, 3 types of extraction 
efficiencies could be distinguished (Fig. 2 B): (a) Dal- 
yellioida were extracted with seawater-washes alone 
(94.8 %, highest efficiency at step I); (b) increasing 
amounts of Macrostomida and Acoela were found cor- 
related with increasing number of washes; a total of 
85.7 % of Macrostomida and 59.5 % of Acoela were 
extracted with the seawater-washes, most efficiently in 
Steps IV and V, respectively; (c) extraction efficiencies 
for Proseriata were low in seawater (35.2 % in 4 
washes), but high when washes with narcosis were 
used (59.0 %). The final ethanol-washes yielded high- 
est efficiencies for the Proseriata (5.8 %). 

Separate graphs for eulittoral and sublittoral Typhlo- 
planoida (Fig. 2 C) show an opposing trend of extrac- 
tion efficiencies between seawater- and MgC12- 
washes. A similar difference on the level of taxonomic 
order was found in the Acoela, although no distinct 
peak as in Step V for sublittoral Typhloplanoida oc- 
curred. 

Separate plots for the sublittoral proseriate families 
Otoplanidae and Coelogynoporidae reveal different 
extraction efficiencies (Fig. 2 D). Extraction of the 
proseriate Nematoplana coelogynoporoides resembled 
that of the Coelogynoporidae. 

DISCUSSION 

A recent comparison of 3 different extraction 
methods for interstitial Plathelminthes (Martens, 1984) 
yielded highest overall extraction efficiency for the 
Barnett-method, applied to preserved material (ini- 
tially Harpacticoida, Barnett, 1968). The technique was 
compared to the Uhlig- and MgC12-methods (both for 
living material). Using the latter methods, extraction 
efficiencies of less than 50 % were obtained. An excep- 
tion to the generally high efficiency of the Barnett- 
method was the taxon Acoela (and with reservations 
the taxa Retronectida and Dalyellioida as well), which 
were separated more efficiently with the Uhlig- 
method. For quantitative studies, Martens (1. c.) there- 
fore proposed applying a combination of methods, the 
Uhlig- and the Barnett-method successively. For qual- 
itative studies the use of either the Uhlig- or the 
MgC12-technique was recommended. For all practical 
purposes, this procedure is unsatisfactory. 

In contrast to Martens (1984) we obtained a very 
efficient extraction method for living Plathelminthes 
from marine sands. This SMB-method combines initial 
seawater-washes with a subsequent MgC12-wash and 
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Table 4. One-way analysis of variance (ANOVA) of methods used for the eulittoral samples. ns not significant; K (p L 0.05); 
: (pL  0.01); 3HBt (p 4 0.001) 

I Method 

I Person 

A + B  
A 
B 

A + B  
ANOVA A 

B 

A + B  

Contrasts A 

B 

F ratio: 9.87 df: (2,33) p: LO.OO1 
F ratio: 3.59 df: (2,15) p: ns 
F ratio: 31.93 df: (2,15) p: LO.OO1 

Table 5. One-way analysis of variance (ANOVA) of methods 
used for the sublittoral samples 

final ethanol-washes. The extraction efficiency of the 
SMB-method does not significantly differ from the 
grain-method, which is based on thorough grain-by- 
grain search. 

The flask-method was the least efficient. This 
technique was first described by Boaden (1963), who 
applied 3 initial seawater-washes before anaesthetiza- 
tion with MgC12-solution (6 %). In later studies, no 
further mention of seawater-washes was made and 
apparently they were omitted (Boaden, 1968, 1976, 
1980; Boaden and Platt, 1971; Sterrer, 1968; Gray and 
Rieger, 1971; Crezee, 1976). 

The grain-method is efficient but is too time-con- 
suming when applied to samples larger than 1 to 5 cm3. 
By detailed inspection of the large number of Petri 

dishes and 2 searches per dish information about the 
'extraction behavior' of the different taxa of Plathel- 
minthes was obtained. Acoela, Dalyellioida, Macro- 
stomida, and the very limited number of Typhlo- 
planoida and Kalyptorhynchia were swirled into the 
first sets of Petri dishes, whereas Proseriata 'stuck to 
the last grains' in the final Petri dishes, 

The SMB-method combined several slightly mod- 
ified elements of techniques mentioned above: (1) 4 
initial seawater-washes, (2) narcosis with hypertonic 
MgC12, (3) 2 seawater-washes animals still anaes- 
thetized, (4) final washes with different ethanol con- 
centrations, and (5) 2 gauzes with mesh sizes of 80 and 
40 pm (Elmgren, 1973; Thiel in Uhlig et al., 1973). 

Fractionating with 2 gauzes and a total of 10 diffe- 
rent washes made the examination of Petri dishes 
much easier since fine particles were scattered, but 
also more time-consuming. This extra time, however, 
was worthwhile since most of the Plathelminthes were 
extracted with the 4 initial seawater-washes (61.0 %) 
and nearly all specimens were recovered by adding 
the subsequent MgC12-treatment (97.3 %). 

Gray and Rieger (1971) examined the extraction by 
an initial treatment with MgC12 (including 3 subse- 
quent seawater-washes) followed by application of 
10 % ethanol (+ 3 seawater-washes). The authors 
assumed an extraction efficiency of almost 100 %. 
Plathelminthes were extracted with rates of 67 and 
33 %, respectively by the 2 treatments. In contrast to 
these data, an almost negligible percentage was 
obtained for the ethanol-washes in the SMB-method. 
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Fig. 2. SMB-method. Percen- 
tages of extraction efficiencies 
of single washes (I to IV: sea- 
water; V: MgCl,, 37.5%, 15 
min; VI + VII: seawater with 
anaesthetized animals; VIII: 
ethanol, 5 % , short applica- 
tion; IX ethanol, 5 %, 10 min; 
X: ethanol, 10 %, 10 min). Per- 
centages of total of individuals 
within the boundaries (seawa- 
ter, MgCl,, ethanol) indicated 
above. (A) Total of Plathel- 
minthes extracted employing 
SMB-method. (B) Total of indi- 
viduals of the orders Acoela 
(Ac), Dalyellioida (Dal), Mac- 
rostomida (Mac), and Proseria- 
ta (Pros). (C) Total of sublittor- 
a1 and eulittoral Typhloplanoi- 
da. (D) Total of sublittoral Oto- 
planidae (Oto) and Coelogy- 

noporidae (Coel) 

% 
- TyphSublit 5.5 
- .~.TyphEul i t  81.8 

50 

I I I IV v VI VII VIII IX x I II Ill IV v VI VII VIII IX X 

Lowest extraction efficiencies (= mean densities) 
were obtained for the flask-method in examinations by 
either author and consequently in the overall study. 
Mean densities of overall examination were signifi- 
cantly higher by the grain-method. In both techniques, 
however, a significant personal bias was found. We 
therefore adjusted every detail of procedure within the 
SMB-method, with the result that no significant differ- 
ences between investigators were detected. The SMB- 
method yielded highest extraction efficiency for the 
overall investigation, whereas the highest mean 
density was found by Person A using the grain- 
method. These results emphasize personal sorting effi- 
ciency as a major source of error, especially in dealing 
with new sample qualities and quantities. Therefore 
preventive double-searches by different persons (Coull 
et al., 1977) are advised, even for one major taxon at 
the beginning of each quantitative study. 

The results of extraction efficiencies for the single 
taxa of Plathelminthes are very similar to the overall 
differences between the 3 methods tested. The flask- 
method was least efficient in the separation of Dalyel- 
lioida, Macrostomida, Typhloplanoida, and Acoela, 
whereas the grain- and SMB-methods differed sig- 
nificantly only in respect to the taxon Macrostomida. 
This exception to the better overall extraction with the 

SMB-method is caused by the low efficiency for Person 
B investigating with the grain-method. No results 
could be obtained for the least abundant taxon Kalyp- 
torhynchia. For the Proseriata (mainly Nematoplana 
coelogynoporoides) no significant differences between 
the 3 methods were detected. 

The subsequent investigations of the sublittoral sam- 
ples were performed, in order to test the grain- and 
SMB-methods on a different sample type. Again, no 
significant differences were found between methods, 
investigators, and when applied to single taxa. 

Additional data were obtained from the sublittoral 
samples about the efficiencies of single washes within 
the SMB-method. In general, Dalyellioida, Macro- 
stomida, and Acoela were recovered in rates of 60 % or 
more with the seawater-washes alone. Proseriata and 
Typhloplanoida on the other hand, were extracted sub- 
stantially (60 % or more) only when anaesthetized. 
Further restrictions emerged when the 'extraction 
behaviour' was examined with respect to (1) the tax- 
onomic level of families or (2) eulittoral and sublittoral 
species composition. 
(1) For the Proseriata - the only taxon for which final 

ethanol-washes must be recommended - division into 
the families Otoplanidae, Coelogynoporidae, and 
Nematoplanidae demonstrates contrasting extraction 
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efficiencies for these taxa. The long individuals of the 
latter 2 families were found with numerous adhered 
grains mainly in the MgC12-washes and in the final 
ethanol-washes. The insensitivity of these robust 
specimens to the entire extraction process is obvious. 
Furthermore, the result exemplifies that immediate 
decantation of the supernatant after swirling, invert- 
ing, or shaking of the sample is essential, in order to 
avoid instant settling of such 'heavy' specimens. 

(2) For the Typhloplanoida, contrasting extraction 
efficiencies within the boundaries of seawater- and 
MgC12-washes with respect to eulittoral and sublittoral 
species were obtained. Although not determined on 
species-level, an equivalent result was found for the 
Acoela of both habitats. Consequently, the biology of 
the single species must be considered when methods 
are compared. 

We confirm the assumption made by Martens (1984), 
that inefficient separation of Acoela is caused by appli- 
cation of his MgC12-method. We even conclude from 
the data of our flask-method that decreased efficiency 
is to be expected for Dalyellioida and Macrostomida 
(i. e. Pogaina kinnei and paratomizing Microstomum 
species) as well, when vigorous mixing is applied to 
the sample. In addition we assume these delicate 
specimens to be damaged by sudden exposure to 
MgC12-solution. 

When rotating and shaking a sample in a flask we 
observed that the bulk of sediment remained close to 
the bottom of the container as a result of the narrowing 
circumference. Additional inverting of the closed flask 
(emphasized by Crezge, 1976) required a longer time 
for the lighter particles to resettle. If the supernatant 
fluid was decantated immediately, tedious sorting of 
the Petri dishes resulted. Moderate swirling of sedi- 
ment in a beaker on the other hand, did not secure 
instant separation or thorough mixing. The repeated 
procedure of careful mixing, however, along with sub- 
sequent narcotization, assured utmost extraction of 
undamaged specimens. 

For a beaker of 1000 m3, the sample volume and the 
quantity of supernatant fluid were observed to be best 
suited in a ratio of 1 : 5 with sample size not exceeding 
50 cm3. Any increment beyond this ratio made mixing 
of the sample incomplete. 

In contrast to Martens (1984), we found that Acoela 
and other small Plathelminthes are retained by a com- 
bination of 2 sieves with mesh sizes of 80 and 40 pm. 
Repeated examination of the water and gauzes used 
yielded neither washed out nor retained specimens 
(see Elmgren, 1973 for preserved material). 

The highest extraction efficiency for living Plathel- 
minthes from marine sands was obtained with the 
SMB-method when compared to thorough grain-by- 
grain search. We are aware that limiting factors for 

complete effectiveness of the method still exist: these 
include (1) personal sorting efficiency; (2) application 
of a large number of mechanical treatments (i. e. 
washes) which 'could work upon animals like a mill' 
(Uhlig, 1968); (3) the fact that its applicability to fine 
sands has not yet been tested to a comparable extent. 

We recommend the SMB-method as a time-saving 
technique for live-extraction of interstitial Plathel- 
minthes, under the following prerequisites: 

(1) Four initial seawater-washes are followed by 
1 MgC12-wash (80 g MgC12 . H 2 0  1000 cm-3 freshwa- 
ter, 15 min), 2 seawater-washes (or short MgC12- 
washes again), and at least 1 ethanol-wash (10 %, 
10 min.) ; 

(2) use of 2 gauzes (smallest mesh size 40 pm); 
(3) sample size limited to 50 cm3 in a beaker of 

1000 cm3; 
(4) ratio of sample to supernatant fluid 1 : 5; 
(5) multiple searches of Petri dishes. 
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