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Abstract. A method of the fixation, staining, and mounting of enchytraeid worms is described in 
detail. Common problems are treated and possible variations of the method are discussed. 
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INTRODUCTION 
 
Enchytraeids have been increasingly investigated within the scope of bio-

indication projects and soil monitoring programmes during the last decade 
(Schouten et al. 1997, Graefe & Schmelz 1999, Graefe et al. 2002, Römbke et al. 
2002). Like most soil fauna groups they have to be determined to the species 
level for bioindication and soil evaluation purposes. There is a strong need to fix 
and mount enchytraeids for preservation for the following reasons: 
� unknown species are found quite regularly, even in relatively well studied 

regions; 
� some descriptions lack the desirable precision and require supplementing; 
� the extent of intraspecific variation seems to be high, but has not been satis-

factorily investigated so far; 
� long-term monitoring programmes require the collection of reference material 

for future comparison. 
Currently an ISO standard for the sampling of enchytraeids is being developed 

to harmonize field methods and extraction techniques (ISO 2005). However, the 
preservation of enchytraeids will not be addressed in detail in this standard. Until 
now, researchers have extracted information on methods from various sources 
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and modified it as needed. The method presented here is based on Westheide & 
Purschke (1988) and has been tested on several hundred specimens. Although it 
has apparently been used in other studies on enchytraeids (Koßmagk-Stephan 1985, 
Mellin 1988), little has been published on experiences and adjustments (Schmelz 
2003). 

 
 

METHOD  DESCRIPTION 
 
The method comprises fixation (steps 1 and 2), staining (steps 3 and 4), and 

mounting (steps 5�9). 
(1) Fix living specimens in hot Bouin�s Fluid1 (60�80 °C). Keep them in the cooled 

down solution for several hours. Bouin�s Fluid causes a strongly yellow colour. 
(2) Transfer the specimens to ethanol (70%) to destain them. If necessary, change 

alcohol repeatedly until the specimens are whitish again. 
(3) Stain the specimens in boraxcarmine or paracarmine solution for 10�30 min. 
(4) Differentiate (partial destaining) with acid ethanol (70% ethanol with a few 

drops of concentrated hydrochloric acid, e.g. 5�10 drops acid on 100 mL 
ethanol). This treatment should result in the specimens being only slightly 
reddish. They should show the red pharyngeal glands (septal glands) shining 
through the rosy body wall. The differentiation will take a few hours to 1�2 
days and should be controlled under the dissecting microscope. Keep the 
specimens in 70% ethanol until further treatment. 

(5) Dehydrate the specimens in an ascending series: 96% ethanol → 2-propanol 
(100%) or ethanol (100%) → 1 : 1 mixture of 2-propanol and xylene → xylene 
(1 hour each). If the xylene turns turbid once the specimens have been 
introduced, the dehydration was probably insufficient � take specimens back 
to fresh 2-propanol. 

(6) Mix a small amount of Canada balsam with several drops of xylene until it is 
fluid enough to put small drops on a microscopic slide with a thin glass rod. 

(7) Transfer the specimens to a Petri dish with the diluted Canada balsam. 
(8) Put a few drops of Canada balsam on a microscopic slide, add the specimen, 

and lower the cover glass carefully upon it. Take just enough Canada balsam 
to produce a complete thin layer under the cover glass. With very thick 
specimens it might be helpful to weight the cover with a small heavy object 
to execute a little pressure until the Canada balsam has dried. Allow the 
mounting agent to harden for several hours to a few days, depending on the 
thickness of the specimen. The drying process can be accelerated in a drying 
cabinet at about 35�40 °C. 

(9) Should the Canada balsam not completely fill the space under the cover 
glass, place a drop of it at the edge of the cover glass. It will be drawn under 
it by capillary forces. 

                                                           
1  Bouin�s Fluid: saturated picric acid : formaldehyde (~ 35%) : concentrated acetic acid (glacial) in a 

ratio 15 : 5 : 1. 
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DISCUSSION 
 
Enchytraeids undergoing the mounting process should generally have been 

determined in a living state beforehand, as not all relevant structures can be 
seen in every mounted specimen. Some structures disappear completely, e.g. the 
granulation of the lymphocytes. Thus, specimens of similar species should not be 
put together in one vessel during the mounting procedure as they might prove 
undistinguishable when mounted. 

Anesthetization of the animals is recommended prior to fixation in order to 
prevent contraction. In strongly contracted specimens the inner organs might not 
appear in the right position to each other and length measurements are not possible. 
Enchytraeids can be anesthetized with carbonated water (soda water), diluted beer 
(Healy & Rota 1992), or by gradually adding drops of ethanol (40%) to the water 
in which they are inspected (Schmelz 2003). In any case the anesthetizing 
solution should be removed before pouring the hot Bouin�s fluid on the immobile 
animals. 

A variation of the procedure was proposed by Schmelz (2003), who washed 
the specimens with an ethanol/NH3 solution after the fixation in Bouin�s Fluid 
and also after the differentiation with acid ethanol. In the first case this will remove 
a surplus of picrinic acid and thus bleach the specimen. After the differentiation 
the NH3 will remove superfluous H+ ions, which might lead to further unwanted 
destaining. For the same purpose, Westheide & Purschke (1988) employed a 
careful rinsing with 70% ethanol following differentiation. For the last step of the 
dehydration series, at least one change of the xylene after 30 min might be of 
advantage. 

When transferring the enchytraeids from xylene to Canada balsam, sometimes 
the surface of the worms becomes nontransparent and silvery, or silvery bubbles 
appear inside the body. The reason is probably an incomplete mixture of xylene 
and Canada balsam. This problem can be overcome by strongly diluting the 
Canada balsam with xylene and later adding less diluted Canada balsam to the 
edges of the cover glass as the xylene evaporates. 
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On soovitatud standardmeetodit: fikseerimine kuumas Bouini vedelikus, leota-

mine 70%-lises alkoholis, värvimine boorakskarmiini- või parakarmiinilahusega, 
diferentseerimine 70%-lises alkoholis koos vähese soolhappega, säilitamine 
70%-lises alkoholis, dehüdratatsioon läbi alkoholirea, 2-propanooli ning ksülooli 
ja monteerimine lahjendatud kanada palsamisse katteklaasi alla. 

 


