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THE SYSTEM OF THE ENCHYTRAEIDAE 

by Dr. L. 6ernosvitov 

The question of dividing the Enchytraeidae into subfamilies was raised 	/263 

by Eisen in 1905 and bas  been the subject of debate for more than 

thirty years; nevertheless, it cannot be said that we have come any 

closer to solving the problem during this period. Eisen determined 

different structural types of penial bulbs in a large number of species 

of eight genera examined by him. He used them as the basis for his 

classification of the Enchytraeidae and erected the subfamilies 

Mesenchytraeinae (with the genus Mésenchytraeus),  Enchytraeinae (with 

the genera Enchytraeus  and Michaelsena)  and Lumbricillinae (with the 

genera Lumbricillus, Mérionina, Bryodrilus, Henlea  and Fridericia).  

Moreover, he segregated the genus Achaeta  as a separate subfamily 

although at the time the structure of its penial bulb was not yet 

known. 

However, more recent investigations have shown that the structure of 

the penial bulb in different representatives of one and the same genus 

does not at all always agree with the scheme erected by Eisen. 
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Consequently, Stephenson (1911) questioned the propriety of 

characterizing a family, or even a genus on the basis of penial bulb 

structure. Later on Welch (1914) thoroughly tested the problem of the 

significance of the penial bulb in the systematics of the Enchytraeidae. 

He was able to confirm Eisen's opinions in many instances; he 

supplemented and corrected them in some respects, and in a few 

instances he disagreed. Nevertheless, the major problem remained 

unanswered. Later on (1920), while examining the genera of the 

Enchytraeidae, he stated "here seem to be some good grounds for 

considering the structure of the penial bulb as a basis for the 

erection of stibfamilies, but since its structure is unknown in such 

genera as Achaeta, Distichopus, Chirodrilus  and Stercutus,  it does not 

seem profitable just now to attempt to discuss this problem" (p. 28). 

A further attempt at dividing the Enchytraeidae into subfamilies was 

made in 1910 by Cejka. However, the author did not state the 

characteristics he used as basis for his division; furthermore, he does 

not appear to have taken into consideration the facts that have become 

known as a result of Eisen's studies. He contended himself with the 

statement: "At this time the family (Enchytraeidae) has received so 

much attention that it has become advisable to divide it into several 

well-founded stibfamilies for the sake of better clarity. In this 

context it is easy, for instance, to erect even now the subfamilies 

-Fridericinae, Nesenchytraeinae, Henleinae and others which, as it 

appears, contain typical forms and are undoubtedly of different 

phylogenetic origin" (p. 25). Furthermore, the author provides only 
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the diagnosis for the sùbfamily Henleinae: "with large digestive 

glands developing by transformation from the wall of the gut and 

emptying their secretions into its lumen"; he includes in this 

subfamily the genera Henlea, Buchholzia, Hepatogaster  and Bryodrilus  

without taking into account that the intestinal pockets are absent in 

an entire series of Henlea species, currently combined in the genus 

Henleanella. Later on (1913), without stating any reasons, the author 

segregates the subfamily Enchytraeinae, including the genera 

Enchytraeus  and the genus Litorea described by himself. Still later 

(1920) Welch showed that the latter is only a synonym of the former. 

Most recently, Stephenson (1930) discussed the problem of the division 	/264 

of the Enchytraeidae in sùbfamilies in his monograph of the 

Oligochaeta; he believes it possible to segregate two groups: first, 

Henlea which includes the genera Buchholzia, possibly Bryodrilus, 

Aspidodrilus, Fridericia  and Distichopus, and Enchytraeus as the second 

group with the genera Lumbricillus, Marioninae  and Michaelsena.  All 

other groups (Propappus, Mesenchytraeus, Stercutus, Chirodrilus, 

Achaeta  and Litorea, which he considers independent) remain separate. 

It is evident from this brief overview that the opinions of the various 

authors regarding further groupings within the family of the 

Enchytraeidae are quite divergent. 

It is our opinion that due to the great heterogeneity of the 

individual genera we would never arrive at a positive result if we were 

to continue on the path started by Eisen, i.e. the search for a 



4 

taxonomic characteristic for dividing the entire family. Eisen's 

attempt to see this characteristic exclusively in the structure of the 

penial bulb may be considered failed at this time, although this is not 

meant at all to deny the fact that his attempt has contributed much to 

the elucidation of the problem. 

More positive results can only be expected if the groupings are based 

on the sum total of several mutual characteristics. This task is made 

easier because in the Enchytraeidae the complex of characterisatics 

considered generic characteristics has already been laid down. In the 

present study I shall try to divide the Enchytraeidae into subfamilies; 

however, I shall use a different basis than heretofore. 

Propappus  is the most primitive genus of the Enchytraeidae; this is 

shown by the bifurcate setae, the struçture of the seminal funnels 

which are formed only by one layer of ciliate cells, analogous to the 

"collar" of the other Enchytraeidae, whereas the glandular thickening 

of the distal portion of the sperm duct is behind the septum. It is 

possible that the glandular portion of the sperm duct which is 

anteseptal in all other Enchytraeidae may be homologized with the 

glandular ampulla of Epirodrilus michaelseni Erabe, which belongs to 

-.the Tubificidae. The histological structure of this organ (Hrabé 1930, 

1931) is reminiscent of the "seminal funnel" of the Enchytraeidae. The 

structure of the nephridia of Propappus  is also close to other, lower 
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Oligochaeta. The small, anteseptal portion is constituted only by a 

narrow funnel; the postseptal part is not compact but narrowly lobed, 

formed like an irregular ribbon that is tacked together. The structure 

of the salivary glands is reminiscent of the Naididae and the 
z 

Tubificidae. In Propappus  they are not connected to the septa and do 

not constitute more or less compact organs as in the other 

Enchytraeidae. In this respect, only a few representatives of the 

genus Mesenchytraeus  are similar to Propappus; i.e. M. setorus  Mich., 

M. flavus Lev., M. celticus  South. and many others, in addition to two 

or three pairs of true septal glands, have several pairs of salivary 	/265 

glands which are located on the extensions of the ducts and which are 

in no way connected with the septa. Analogous proliferations of 

glandular cells are occasionally observed in representatives of other 

genera; however, always to a substantially lower extent than in 

Mesenchytraeus. Close affinities between the genera Mesenchytraeus  and 

Propappus are also indicated by a number of other characteristics. In 

Propappus a small pit occurs on the dorsal side of the prostomium; at 

the same location the cephalic pore occurs in Mesenchytraeus. The 

nephridia of Mesenchytraeus  have a weakly developed, cellular 

intermediate substance and are dividied into a series of lobes; in this 

respect they deviate pronouncedly from the structure of the nephridia 

of all . other genera of the Enchytraeidae and are reminiscent of those 

in Propappus. In both genera the longitudinal muscles are formed by 

;only a single layer of ribbon-like fibres. Peptonephridia are absent. 

The structure of the male ducts in both genera also shows similar 

characteristics. The seminal funnels of many representatives of the 

genus Mesenchytraeus  have only a very weakly developed, glandular sperm 
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duct portion which opens into the atrium, ending in the more primitive 

species 04 • bungei  Mich., M. multispinus Grùbe, M. affinis Mich. et 

al.) directly in the genital operculum. 

■••• 

The genus Mesenchytraeus is not fully homogeneous and can be divided 

into two large groups. One includes the species with relatively short 

sperm ducts, small seminal funnels and seminal vesicles which 

communicate with the gut, and the other is characterized by long sperm 

ducts, large seminal funnels and usually long seminal vesicles which 

extend over several segments and do not communicate with the gut. The 

first of these two groups is closest to the genus Propappus,  although 

the second - as far as the seminal vesicles are concerned - also has 

similarities to this genus. 

These characteristics are indicative of affinities between the genera 

Propappus  and Mesenchytraeus;  because both genera hold relatively 

isolated positions within the Enchytraeidae I propose to combine them 

in the sùbfamily Mesenchytraeinae. 

The other group, which is genetically directly adjacent to the first, 

includes the following genera: Achaeta, Guaranidrilus, Hemienchytraeus  

and, as we shall see later on, also Aspidodrilus  and Stercutus. 

Many researchers attribute great phylogenetic significance to the 

absence of setae in the genus Achaeta. I have already stated in 

earlier  publications  that no overly great systematic importance should 

be given to the form of the setae or their partial or complete absence 

/266 
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V 
(Cernosvitov 1933, p. 76; 1934, p. 244) because it is a secondary 

phenomenon. Partial loss of the setae is evident in representatives of 

the genera Enchytraeus  and Pachydrilus,  combined earlier in the genus 

Hichaelsenia; complete disappearance of the lateral setal bundles can 

be observed in Fridericia (Distichopus) silvestris  Leidy, notwith-

standing that the remaining characteristics clearly indicate that all 

these species belong to the genus. 

The genera Achaeta, Guaranidrilus  and Hemienchytraeus are closely 

related by a nuMber of mutual characteristics, they are also closely 

related to the Mesenchytraeinae. They are close to the genus 

Mesenchytraeus in the position of the cephalic pore at the tip of the 

prostomium. The genus Achaeta is related to Propappus by the presence 

of pyriform glands that extend into the body cavity; Vejdovsky (1879) 

considers them homologues of the setal follicles. However, Michaelsen 

(1926) refers to the great similarity of these structures with the 

Betel glands of Propappus and the possibility that they are homologous 

to them. In this instance we would look at a complete loss of setae 

and their follicles in Achaeta in the same manner as the lateral 

bundles of Fridericia silvestris  Leidy and others were lost. This is 

also indicated by the fact that the pyriform glands occur in 4's in 

each segment only in Achaeta eiseni Vejd., whereas in A. bohemica Vejd. 

only the dorsal glands have been retained and in A. comeranoi Cogn. 

,and A. maorica Benh. they are absent. Furthermore, all three genera 

are related to each other and to Propappus glandulosus Mich. by the 

fact that the esophagus changes into the midgut anteclitellially and 

occasionally develops a noticeable widening or differs in its 
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histological structure. In contrast, the position of the dorsal vessel 

may be anteclitellial as in P. glandulosus Mich. (Achaeta, 

Guaranidrilus)  or intraclitellial and postclitellial as in Propappus  

volki Mich. and all Mesenchytraeus species (Hemienchytraeus). Another 

mutual characteristic of Propappus and the second group of 

Mésenchytraeus and the aforementioned three genera is the presence of 

large spermatheca which extend over several segments and do not 

communicate with the gut. 

Mutual characteristics connecting the genera Achaeta, Guaranidrilus  and 

Hemienchytraeus and, at the same time, differentiating them from 

Mesenchytraeus  are the following: 1. presence of peptonephridia, 

2. large anteseptal part of the nephridia in which the cilial canal 

forms numerous loops, 3. well-developed cellular intermediate  substance 

and 4. the presence of two types of muscle fibres as a result of which 

the muscles - similar to Fridericia - consist of round fibres and 

ribbon-like fibres. Furthermore, we should mention a nuMber of 

characteristics which are common to only two or three of the afore-

mentioned genera, or only to a nuMber of species. Primarily, reference 

must be made to the similar structure of the penial bulb in Achaeta and 

Guaranidrilus  where the seminal tubule is surrounded by a complex of 

glandular cells which are covered by a mutual layer of muscles; it ends 

directly at the ventral body surface. However, in Hemienchytraeus  just 

reas in the majority of the remaining Enchytraeidae there is a slight, 

epidermeal curvature, and the structure of the penial bulb is more 

reminiscent of that of Fridericia and pachydrilus.  Another 

characteristic, common to the genera Achaeta (except A. maorica Benh.), 

/267 
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Guaranidrilus  and Hemienchytraeus  (H. brasiliensis Cogn.?) is the 

spiral looping of the seminal tubules, which has not been observed in 

any other representative of the remaining genera of the Enchytraeidae. 

All these statements are indicative of genetic affinities of the genera 

Achaeta, Guaranidrilus  and Hemienchytraeus;  consequently, I have 

combined them in the sùbfamily Achaetinae. 

At first sight it may be doùbtful whether Aspidodrilus,  as the fourth 

genus, should be placed in the subfamily. After detailed examination 

the genus may even be considered the intermediate form to the 

Mesenchytraeinae; in any case, it does not belong in the Henlea group 

where Michaelsen has placed it (1925, 1926). The problem of 

homologization of the chylar pockets in Aspidodrilus  is of primary 

importance. They are located within segment 7 and are laterally 

connected with the esophagus which ends in the centre of segment 8 in 

the expanded midgut. The walls of the chylar pockets are lined with 

ciliar epithelium which constitutes the direct continuation of the 

esophageal epithelium; the change occurs wIthout a defined limit 

(Michaelsen 1926, Plate IV, Fig. 6, Chy.). All this indicates that 

these structures are of an entirely different type than the esophageal 	/268 

peptonephridia of the genera Guaranidrilus, Henlea and ,Bryodrilus.  As  

indicated by the cilio-epithelial lining, they are evaginations of the 

gut; consequently, they must be homologized with the chylar pockets of 

_Henlea, Michaelseniella and Guaranidrilus.  Consequently, I cannot 

agree with Michaelsen's opinion (1926, p. 148-149) who considers them 

homologues of the peptonephridia of Buchholzia;  he writes: "It is 

remarkable that quite similar, sparsely branched pockets occur in the 
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anterior part of the esophagus in segment 4 in Buchholzia appendiculata  

Buchh. Vejdovsky also illustrates these esophageal appendages of 

segment 4 but he considers them salivary glands (peptonephridia) (1879, 

p. 54; Plate II, Fig. 6, spd.). However, their similarity to the 

chylar pockets of Aspidodrilus  is so great that their homology with 

these and their dissimilarity from the peptonephridia of other genera - 

despite their far-advanced position - can hardly be doubted." (p. 148). 

He rejects possible homologization of these organs with the intestinal 

pockets of Henlea and the intestinal organ of Buchholzia and adds: 

"Perhaps the short, caecal esophageal appendages of Henlea ventriculosa  

Udek., which previously were interpreted as peptonephridia, may be 

interpreted as such esophageal chylar pockets corresponding to the 

similarly shaped organs of Buchholzia fallax Mich." (p. 149). However, 

these organs in Henlea and Buchholzia are no intestinal structures as 

in Aspidodrilus (or like the intestinal pockets in Henlea, 

Michaelseniella, Guaranidrilus and Bryohenlea  where this is indicated 

by the presence of ciliar epithelium) but they are organs that are 

probably only secondarily connected with the gut and are of nephridial 

nature in Henlea, according to Stephenson (1922, pp. 1114, 1116). 

Consequently, I believe the chylar pockets of Aspidodrilus  to be 

homologous to these organs in Henlea, Michaelseniella and 

Guaranidrilus;  however, they are not developed in the anterior section 

of the midgut but arise, as in Bryohenlea,  from the end of the 

.,;esophagus. We have no absolutely clear information concerning genuine 

peptonephridia because Michaelsen only makes the statement that in A. 

kelsalli  there do not appear to be any peptonephridia (p. 143). This 

may be indicative of close affinities between Aspidodrilus  and the 
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Mesenchytraeinae because peptonephridia are present in all Achaetinae. 

As we shall see further on, this assumption is also confirmed to a 

certain degree by the structure of some other organs. 

With regard to the longitudinal muscle we can only say that it is 

single-layered in the posterior, changed body section of Aspidodrilus; 

this, in turn, places the genus closer to the Mesenchytraeinae. The 

muscles in the anterior section of the body where the primitive 

structure has been better retained have not been studied so far. 

The position of the transitory  zone of the esophagus to the midgut, 

which is located in the centre of a segment, is reminiscent of 

Guaranidrilus and Hemienchytraeus,  whereas the dorsal vessel starts at 

the widening of the gut, as in Propappus, and not in the stibsequent 

segments, as in Achaeta and Guaranidrilus. As in the Achaetinae, there 

is no heart. The structure of the nephridia in Aspidodrilus  is also 

indicative of its affinities to this subfamily. The anteseptal part is 

large with the ciliar canal forming several loops in it; the cellular 

intermediate substance is well-developed. 

The structure of the sexual organs also indicates the affinity of 

Aspidodrilus  to the Achaetinae. At first, the strongly developed, 

thickened distal part of the seminal duct is evident as in all 

,,Achaetinae (a similar structure in the Mesenchytraeinae occurs only in 

a North American group with free seminal vesicles). The seminal ducts 

are thin as in most Achaetinae, long, and are located in segment 12, 

/269 
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rolled up in large loops. On the basis of a very brief description of 

the penial bulb by Michaelsen (1926, p. 147) it may concluded that it 

is structured similar to the types of Achaeta and Guaranidrilus. The 

epidermal curvature is absent and the seminal ducts lead directly to 
••• 

the outside after traversing the nearly round bulbus which consists of 

many glandular cells. Accessory prostatal glands - well-developed in 

Mesenchytraeus - are absent. The seminal vesicles are of the type 

common in many Mesenchytraeinae (the majority of the palearctic 

Mesenchytraeus  species excepted)«and in all Achaetinae. According to 

statements by Michaelsen they consist of muscular tubes extending 

transversely to the median line, then bending to the posterior and 

outward, ending with blind, expanded ampullaedirectly anterior to the 

chylar pockets. 

Definitive determination of the systematic position of Aspidodrilus  is 

difficult due to incomplete knowledge of the only species; in the 

available description, the important characteristics in particular have 

not been considered. 

Michaelson was unable to determine the position of the cephalic pore 

definitely; he states (1926, p. 140): "It should be noted that the 	/270 

body cavity at the anterior pole of the cephalic lobe produces a small, 

circular, relatively deep pit in the body wall. It is possible that 

;pit in our specimen is connected to a closed and, consequently, 

invisible cephalic pore." If this is truly a cephalic pore, then its 

position equals to that in the Achaetinae and Mesenchytraeinae. 
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The setae of Aspidodrilus  display rather interesting conditions. They 

occur only in the ventral bundles, an aspect which brings the genus 

close to Achaeta where the setae are completely absent; however, based 

on the number of setae in the bundles of the first 12 unchanged 

segments, i.e. 2, they approach Hemienchytraeus  and Guaranidrilus, in 

which all bundles always consist of 2 setae. Their form according to 

Baylis (1914, p. 139) is "simple, short, pointed"; according to 

Michaelsen (1926, p. 139) it is sharply pointed. I must also make 

mention here of the rather inexact statement by Michaelsen that one 

seta Of segment 12 (it was not possible to examine the other setae) of 

his specimen "apparently had a bifurcate ectal end" (p. 139). If this 

observation is correct, this type of seta on segment 12, which may be 

considered genital setae, is indicative of close relations between 

Aspidodrilus,and Propappus. 

It is evident that the genus Aspidodrilus may assume - on the basis of 

some characteristics - an intermediate position between the sùbfamilies 

Mesenchytraeinae and Achaetinae. The presence of organs homologous to 

the intestinal pockets of Henlea and Michaelseniella  does not confirm 

the affinity of Aspidodrilus  to the Henlea group because similar organs 

also occur in Guaranidrilus.  Most of the characteristics indicate that 

it is more correct to attach Aspidodrilus,to  the subfamily Achaetinae. 

In this regard I am primarily guided by the structure of the nephridia, 

the penial bulbs, the setae of the anterior body section, and by the 

structure of esophagus and intestinal pockets'. 
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The correctness of this opinion is also confirmed by the geographical 

range of the Achaetinae. While all remaining genera of the 

Enchytraeidae (except a small nuMber of species) belong to the 

holarctic region, the subfamily Achaetinae occurs almost exclusively in 

a 

lab 

the tropics. The genus Guaranidrilus occurs in South America, 

Aspidodrilus  in Africa, and Hemienchytraeus in South America, Africa 

and India. Only Achaeta is more widely distributed and its 

representatives have become known from Europe, South America, South 

Georgia (Achaeta sp.? Stephenson, 1932) and New Zealand. 

One more genus remains to be attached to the subfamily Achaetinae, i.e. 

Stercutus with the single representative S. niveus Mich. Most recently 

(1937) I had the opportunity to discuss its affinities to other genera 

of the Enchytraeidae; consequently, at this point I shall deal only 

with the most important aspects which determine its systematic 

position. 

The structure of the penial bulbs, the shape of the clitellum, the 

anteclitellial dorsal vessel, and the seminal vesicles which do not 

communicate with the gut, are indicative of the close relation of 

Stercutus  to Achaeta. On the other hand, the heart described by 

Freudweiler (1905) and the ovisacs, the single-layered muscles, absence 

of peptonephridia, shape of setae and seminal funnels, the structure of 

,,seminal vesicles and the gradual transition of the esophagus into the 

midgut are evidence of its affinities with the genus Mesenchytraeus. 

The anteclitellial dorsal vessel, structure of the penial bulbs and 

particularly of the nephridia with strongly developed cellular 

/271 
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intermediate  substance and large anteseptal portion do not allow 

attachment to the Mesenchytraeinae; similar to Aspidodrilus, it will 

have to take an intermediate position between the last-mentioned 

sUbfamily and the Achaetinae. 

In contrast to all other Achaetinae, Stercutus comes close to 

Aspidodrilus  due to the presence of single-layered longitudinal 

muscles, absence of a cephalic pore and of the peptonephridia (provided 

they are genuinely absent in Aspidodrilus), the presence of more than 

two setae per bundle (in Aspidodrilus  only on the posterior section of 

the body), and many other characteristics common to all Achaetinae. 

Consequently, the two genera assume a separate position in the 

Achaetinae and constitute a transition to the Mesenchytraeinae. The 

characteristics common to both genera, however, are not sufficiently 

important to permit combining them in a separate subfamily. 

According to the structure of the longitudinal muscles which consist of 

round fibres and ribbon-like fibres, furthermore, according to the 

presence of peptonephridia and the structure of the nephridia with 

large anteseptal portions in which the cilial canal loops repeatedly, 

and moreover, in accordance with the well-developed cellular 

intermediate substance, the genus Fridericia is closest to the 

Achaetinae. Nevertheless, an entire series of characteristics, e.g. 

;presence of dorsal pores, chylar cells, two types of lymphocytes and 

the peculiar arrangement of the setae in the bundles convey to this 

genus a rather isolated position among the Enchytraeidae; consequently, 

/272 
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I segregate it in a special sùbfamily, the Fridericinae. This 

subfamily includes only the genus Fridericia; it must be considered 

closest to the genus Hemienchytraeus  and not, as usual, Henlea. In 

addition to the aforementioned characteristics it is related to 

Hemienchytraeus by the intraclitellial or postclitellial position of 

the dorsal vessel and the structure of the penial bulbs. The 

peptonephridia in both genera are also of the same type although in 

Fridericia  they are paired, whereas in Hemienchytraeus  they are 

unpaired. In both instances they are located directly behind the 

pharynx and consist of a sac-like major part that changes into a tube-

like section which, in turn, ends in a bundle of fine branches. 

Before Michaelsen described Propappus  as the most primitive of the 

genera in the Enchytraeidae, the genus Henlea (later divided into four 

subgenera) was considered the most primitive genus; the closely related 

genera Buchholzia, Bryodrilus  and Bryohenlea  were grouped around it. 

Nevertheless, despite the obviously close relationship of the genera 

listed (only Stephenson [1930, pp. 763 & 765] expresses some 

reservations concerning the membership of Bryodrilus in the Henlea 

group) and their undoeted meMbership in one sùbfamily, it is rather 

difficult to characterize the latter clearly. The most important 

mutual characteristics are: 1. the anteclitellial transition of the 

;esophagus into the midgut, normally accompanied by a sudden distension 

(probable exceptions are Henlea scharfi South. and Bryodrilus  borealis 

eejka); 2. the position of the cephalic pore between prostomium and 



17 

peristomium; 3. the strongly developed, cellular intermediate  substance 

of the nephridia; 4. the single-layered longitudinal muscles; 

5. connection of the seminal vesicles with the gut, which has been loét 

secondarily only in a few species (e.g. Michaelseniella brucei Steph. 
z 

and some others). In most instances the seminal vesicles are connected 

with each other and open into a mutual canal from the dorsal side into 

the gut; exceptions are very rare; 6. the presence of esophageal 

peptonephridia. Statements by some authors (Bretscher, Friend) 

concerning the absence of these organs in some species are not overly 

important because the observations were always made on living specimens 

or complete mounts. The possibility of homologizing the so-called 

"intestinal pockets" of Bryodrilus  with the peptonephridia of other 

Enchytraeidae has been discussed earlier by me (1928, 1934); the 

possibility of the presence of these organs in Bryohenlea  has also been 

discussed (1934, p. 296); in the following text I consider them true 

peptonephridia. 

Phylogenetically the Henleinae must have developed from the Achaetinae; 

it is related to the latter by a series of common characteristics, such 

as the anteclitellial transition of the esophagus into the midgut, the 

presence of peptonephridia, the position of the dorsal vessel and the 

structure of the nephridia. Consequently, it seems to me that Delphys' 

attempt (1919) to derive Beni.« from Fridericia  and to use it as an 

%intermediate form seems to have failed. The genus Edmondiella, erected 

by Delphy, was intended to be this connecting link; however, it was 

erected on the basis of erroneous statements by the author, i.e. that 

the dorsal vessel in Fridericia perrieri Vejd. is of anteclitellial 

/273 
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origin. This was caused by Véjdovsky's opinion that cardiac 

distensions were present in this species in segments 5, 6 and 7, 

although all other characteristics were . typical for Fridericia. This 

.opinion by Delphy was later on accepted by Michaelsen (1925, 1926) and 

he added to the genus Edmondiella three Henlea species described by 

Eisen in 1905 (H. ehrhorni, H. californica  and H. guatemale) which 

possess several characteristics similar to Fridericia (shape of setae 

and nephridia), although they are characterized as typical Henlea 

(Michaelseniella) by the presence of chylar pockets and the position of 

the dorsal vessel. However, most recently, Ude (1929, pp. 66-67) (and 

earlier Friend [1912]) stated that according to his observations the 

dorsal vessel in F. perrieri Vejd. originates postclitellially in 

segment 18; for this reason F. perrieri  cannot be included in the genus 

Edmondiella. Based on material from the High Tatra mountains and from 

Central Africa examined by me in 1937 I can fully confirm Ude's 

statements and consider the genus Edmondiella  as entirely artificial; I 

have stated this opinion already earlier (1931). 

Stephenson (1930, pp. 763, 774) also finds the genus Henlea connected 

with Fridericia by transitional forms and so close that "the separation /274 

of the two genera is not quite easy"; however, he states that "the 

difficulties are not removed by the proposed institution of the genus 

Edmondiella  for the reception of the transitional forms", because the 

;genus is not homogeneous. 

Following our familiarization with the genera Guaranidrilus  and 

Hemienchytraeus,  previously accepted concepts concerning mutual- 
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relations of Henlea and Fridericia must be revised. I have already 

referred above to the close relations of the genera Hemienchytraeus  and 

Fridericia  which are connected with each other through an entire series 

of mutual characteristics. A group of genera closely related to Henlea 

is directly and closely connected eth another meMber of the 

Achaetinae, i.e. Guaranidrilus. These close relations are evident from 

the presence - determined in Guaranidrilus - of chylar poCkets, 

esophageal peptonephridia located in segment 6 as in most Henlea and 

Bryodrilus  species, the anteclitellial transition of the esophagus into 

the midgut, and the anteclitellial position of the dorsal vessel. The 

structure of the penial bulbs in most Henlea species is similar to 

Hemienchytraeus; however, in Bryohenlea, due to the absence of the 

epithelial curvature, it is reminiscent of the Achaeta and 

Guaranidrilus  type. The position of the dorsal vessel in Bryodrilus  

and Bryohenlea corresponds to that in Hemienchytraeus,  whereas the 

remaining Henleinae species in this regard reseMble the genera 

Guaranidrilus, Achaeta, Aspidodrilus  and Stercutus. The structure of 

the nephridia of the three aforementioned Henlea (Michaelseniella) 

species which are placed by Michaelsen in the genus Edmondiella, 

corresponds fully to that in the remaining representatives of the 

Achaetinae. 

In view of these statements we are compelled to assume that the 

ellenleinae and Fridericia  have evolved from a common ancestor which 

belonged to the subfamily Achaetinae; however, they developed in 

different directions. In Fridericia the two-layered longitudinal 

muscles have been retained and chylar cells have developed; they may 
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be considered a functional replacement or a transformation of the 

chylar pockets (a counterpart is the structure of the intestinal organs 

of Hepatogaster and Buchholzia). 

Examination of the four segenera into which Henlea is divided, reveals 

that they cannot be derived from a mutual ancestral form but from 

different genera. The species with one pair of chylar pockets, combined /275 

in the genus Michaelseniella, may be derived from Guaranidrilus which, 

as stated above, is also close to Bryohenlea,and to the latter genus, 

i.e. Henlea (= Udekemiana) which has two pairs of chylar pockets just 

like Bryohenlea. Hepatogaster  must be assumed - as I have demonstrated 

earlier (1931) - to have originated from Henlea (= Udekemiana) insofar 

as the structure of the chylar pockets became more complex, analogous 

to the development of Buchholzia and Michaelseniella  from a common 

ancestor. With regard to Henleanella  the absence of the chylar pockets 

indicates close relations to Achaeta  and Hemienchytraeus.  These 

considerations bring me to the conclusion that the four stibgenera into 

which Henlea has been divided (Henlea, Hepatogaster, Michaelseniella  

and Henleanella) must be considered independent genera; I have 

discussed this elsewhere at an earlier time (1934). I have 

investigated their interrelations in another study (1931); 

consequently, I am not going to deal with these problems in detail at 

this point. 

The last great subfamily, the Enchytraeinae, includes the two large 

genera Enchytraeus  and Pachydrilus  (ed.) which are connected by the 

genus Stephensoniella. Their interrelations have been discussed in 
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detail in one of my studies (1934) and I shall not repeat my earlier 

statements at this point. Regardless of the apparent close 

relationship between these two genera, it is very difficult to list 

mutual characteristics. The most important characteristics are the 

following: 1. position of the cephalic pore between prostomium and 

peristomium; 2. intraclitellial or postclitellial transition of the 

esophagus into the midgut, without sudden distension; 3. strong 

development of the nephridial cellular intermediate substance; 

4. absence of intestinal pockets and chylar cells; 5. absence of a 

cardiac body and 6. postclitellial or, more rarely, intraclitellial 

dorsal vessel. No definite statements can be made at this time with 

regard to the structure of the longitudinal muscles. In some species 

it is two-layered, similar to that of Achaetinae and Fridericinae 

(Enchytraeus  buchholzi, Stephensoniella);  however, the two-layered 

condition is not always clearly evident (Enchytraeus aIbidus).  In 

other forms the longitudinal muscles are single-layered (Pachydrilus  

arenarius,  P. mangeri; Cernosvitov, 1937). Peptonephridia are present 

in Enchytraeus and are absent in Pachydrilus and Stephensoniella.  This 

characteristic and the structure of the penial bulbs connect the two 

last-mentioned genera; in contrast, the structure of the testes which 

include large peritonial sacs formed by the septum, is completely 

identical in Stephensoniella and Enchytraeus albidus (and in a few 

other species). The structure of the penial bulbs and the seminal 

;vesicles unites the segenera pschydrilus and Stephensoniella  with some 

Enchytraeus species. The remaining species show evidence of relations 

to some, primarily Antarctic, Marionina species by the penial bulb, 

which breaks up into individual cell complexes. 
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These statements are evidence of the exceedingly great complexity of 

the interrelations of the species mentioned; nevertheless, it does not 

provide sufficient grounds to doubt the connective, direct affinities. 

The presence of postpharyngeal peptonephridia in Enchytraeus and the 

structure of its longitudinal muscles are indicative of some relations 

to Fridericia  and Hemienchytraeus.  Affinities to the former genus are 

also indicated by the connection of the seminal vesicles with the gut, 

where these organs do not open through a common canal into the gut, as 

in the largest nuMber of the Henleinae, but separately. 

In 1925, E. Reisinger described a very peculiar worm under the name 

Parergodrilus heideri which he placed with the Archiannelida. Later 

on, Meyer (1927) stated the opinion that this worm was an oligochaete 

belonging to the Enchytraeidae and closely related to the genera 

Achaeta and Henlea. Reisinger objected to this (1929); he held on to 

this original opinion. With regard to the systematic position of the 

species, Michaelsen (1928), Ude (1929) and Stephenson (1930) later on 

supported Meyer's opinion. Without discussing any of the details of 

the polemics which was kindled by this problem, I . wish to state that 

in view of its peculiar structure Parergodrilus cannot be placed 

without restrictions in the Enchytraeidae, although I admit the 

possibility of classifying this species under the oligochaetes. 

eCharacteristics such as the absence of septa and of a vascular system, 

the hermaphroditic gonads whose ovarial portion is located anterior to 

the testicular portion, the peculiar structure of the sexual ducts and 

a series of other characteristics demand a special position for this 
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species among the oligochaetes. I tentatively place this species into 

a special subfamily, the Parergodrilinae, without excluding the 

possibility that it may turn out to be the representative of a new 

oligochaete family which then, without dotibt, would assume a position 

close to the Enchytraeidae, similar to the Phreodrilidae in relation to /277 

the Tubificidae. In contrast, some characteristics such as the form 

and number of setae, the presence of setal glands, the position of the 

seminal vesicles, the sudden transition of the esophagus into the 

midgut, indicate that Parergodrilus is close to the Achaetinae. 

We still have to deal with three inadequately described enchytraeid 

genera whose systematic position is quite uncertain. 

Our knowledge concerning the genus Chirodrilus Verrill with its two 

species is so inadequate that it is doubtful whether it can be placed 

in the Enchytraeidae as already stated by Stephenson (1930, p. 78); 

consequently, I shall not discuss it further at this point. 

With regard to the genus Hydrenchytraeus Bretscher, Bretscher himself 

states the opinion (1901, p. 209; 1913, p. 106) that it may have to be 

considered a stibgenus of Harionina or Luericillus (pachydrilus). The 

presence of peptonephridia, the gradual transition of the esophagus 

into the midgut, and the postclitellial position of the dorsal vessel, 

rThowever, indicate that this genus is either closely related to, or 

synonymous with, Enchytraeus. 
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The exceedingly inadequately characterized genus Euenchytraeus  

Bretscher is undoubtedly a synonym of the sùbgenus Marionina. In 

Bretscher's opinion, major characteristics are the presence of 

nephridia from septum 2/3 on and developed nephridia in the sexual 

segments even during sexual maturity. However, as evident from the 

above discussions, this characteristic may not be used as a criterion 

for the genus. Furthermore, doubts in the accuracy of Bretscher's 

observations may arise insofar as the septa in the most anterior 

section of the body of all Enchytraeidae are absent and start only with 

intersegmental furrow 3/4 or 4/5. It is not improbable that the author 

erred while counting the segments, and the first pair of nephridia of 

the genus Euenchytraeus probably belongs to septum 3/4 or 4/5 as we 

known occurs in some other species. However, even without making this 

correction we may consider this genus a synonym of the sùbgenus 

Marionina  from which it does not fundamentally differ in any way. 

Consequently, the family of the Enchytraeidae may be divided into the 

following six subfamilies: 1. Mesenchytraeinae (genus Propappus, 

Mesenchytraeus), 2. Achaetinae (Achaeta, Guaranidrilus, Hemienchytraeus, 

Aspidodrilus  and Stercutus), 3. Parergodrilinae (Parergodrilus), 

4. Fridericinae (Fridericia), 5. Henleinae (Henlea, Michaelseniella, 

Henleanella, Hepatogaster, Buchholzia, Bryodrilus  and Bryohenlea) and 

6. Enchytraeinae (Enchytraeus, Stephensoniella and Pachydrilus). 

I shall now present the diagnoses of the subfamilies erected by me and 

the revised diagnosis of all genera included in them. Lack of space 

compelled me to omit the detailed synonymy in the list of the presently 
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known species of the Enchytraeidae and I contend myself with the most 

necessary remarks. 

ee 

Fam. Enchytraeidae 

Subfam. Mesenchytraeinae 

Cephalic pore on the tip of the cephalic lobe or absent (or closed and 

replaced by a pit). Dorsal pores absent. Longitudinal muscles single-

layered. Cellular intermediate substance of nephridia reduced. 

Anteseptal portion consisting only of the funnel. Peptonephridia, 

chylar cells and intestinal pockets absent. Sperm sacs and ovisacs 

present. Sperm ducts proximally distended in an atrium-like manner. 

Penial bulb without epidermal curvature. Accessory penial glands 

usually present. 

Range: Europe, Siberia, North America. 

Gen. Mesenchytraeus  Eisen 

Four bundles of setae on each segment, starting with the second, 

sigmoid, simple-pointed, equal length. Cephalic pore on or close to 

the  tip of the cephalic lobe. Dorsal pores absent. Transition of 

esophagus to midgut gradual. Origin of dorsal vessel postclitellial, 

rarely intraclitellial; blood hyaline or yellow; cardiac body present. 

Peptonephridia, chylar cells and intestinal pockets absent. , 
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Longitudinal muscles single-layered, anteseptal parts of the neprhridia 

consisting only of the funnel, postseptal part lobed with reduced 

cellular intermediate substance. Copulatory glands absent. Sperm sacs 

and ovisacs present, long. Seminal funnels cylindric or funnel shaped 

with weakly developed, glandular thickening of the sperm duct. Sperm 

duct proximal with atrial distension, often with atrial glands and 

accessory penial glands. Epidermal curvature of the penial bulb 

absent. Communication of seminal vesicles present or absent. 

Verticulum of seminal vesicles present or absent. 

In soil, fresh and brackish water, under the bark of trees, on glaciers. 

Range:  All of Europe, Spitsbergen, Greenland, Siberia, Baikal Lake, 

Islands in New Siberia, Bering Island, North America (Arctic Canada, 

Alaska, U.S.A.). 

M.  affinit Michselsen 1901 
M. armaiur (Levinson) 1984 
M. au/ Welch 1917 	 • 
M. edialieue Eisen 1905  
M. beringenee Eisen 1905 	' ''• 
M.  betenerti (Michaelsen) 1886 	• 

M. eiarni Pretscher 1000 
M. eltoni Stephenson 1025 
M. /urea, Eisen 1005 f. typica 
M. Pious Eisen var. inrrmir Eisen 1905 
M. franeircantas F.ison 1005 
M. fontinalia Eisen 1005 (s •n. X. .1. var. 

glaciates Eison 1905) 
3f.flacur (Levinsen) 1884 (syn. M. ?no-

n:Mow Vejdovske 1905) 
M.  finvidar Michaelson 1887 
M. faleiformis Eisen 1878 
M. gandena Cognotti 1903 (syn. M. meneli 

Vejdovek 1905) 
M. gaudena Cognetti var. pelieenaia heel 

1905 
M. genders* Cognottl var. glandulosua 

Lute 1905 
• àf. presidia Eisen 1905 
;prebniecyi bfichaelsen 1901 
• M. gelidua Welch 1916 
,‘ M. hydrivalVeleh 1019 

M. harperi Stephenson 1926 
• M. harrimani Eisen 1905 

M. jeltanreni Welch 1919 	• 
M. konyamenrie '3lichae1sen 1916 
M.  kinizakli Eisen 1905 
M. multiapinua (artibe) 1851 
M. monochaegua Bretsclier 1900  

w. biactorus Bretscher I 901 
M. Menge Michaelsen 1901 
M. etifieur Southern 1909 

, M. dejkai Cernosvitav (nom. nov. pro M. 
ern{ Gees 1914, non Bretscher 1900) 

M. seamed( Eisen 1905 

M. mirribi/ir F.isen 1878 
M. maculatus Eisen 1905 
M. nodulosua Lastoékin nom. nud. 
M. moue Eisen 1905 
M. obaeurua Eisen 1005 
M.  orne Eisen 1)05 
.11. primorvas Eisen 1878 
M. penicillus Eison 1905 
M. pedatue Eisen 1905 
M. thalx1rIenus Issel 1905 

dolifurete (Emery) 1898 
M. aolifugu., (Emery) var. rainierettris 

Welch 1916 
M. «lame Michaelsen 1888 
M. sePrehelli Eisen 1905 
M. unalnekne Eisen 1905 
M. vegae Eisen 1905 
M. variabilia Cejka 1914 

Species dnbiae: 
.3f. a/pinws Bretscher 1901 
M. amoeboideut Pretecher 1901 
M. fenertratus (Eisen) 1878 
M. glanduloaut (Levinsen) 1884 
M. tnontanus Bretscher 1899 
M. oligosefons Friend 1913 
M. eigrinur Bretschor 1902 
M. triaelotua Bretecher 1903 

• ,i 	• 1 
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Gen. Propappus Michaelsen 

Four bundles of setae on each segment, starting with the second 

segment, S-shaped, bifurcate, one setal gland behind each bundle of 

setae. Cephalic pore and dorsal pores absent. Salivary glands not 

developed as septal glands. Transition of esophagus to midgut 

anteclitellial or postclitellial after sudden distension. Dorsal 

vessel originates at the beginning of the midgut. Cardiac body 

(always?) present. Peptonephridia, chylar cells and intestinal pockets 

absent. Longitudinal muscles single-layered. Anteseptal portion of 

the nephridia consisting only of the funnel, postseptal portion with 

reduced intermediate  substance. Copulation glands absent. Male 

gonopore anterior to the setal zone of segment 12, pores of seminal 

vesicles anterior to the setal zone of segment 4. Glandular portion of 

the sperm duct (seminal funnel) partly or entirely behind septum 11/12, 

much thinner than the proximal mouth part. Sperm ducts distally 

extended in an atrium-like manner and opening through the genital 

operculum. Epidermal curvature and prostatal glands (accessory penial 

glands) absent. Seminal vesicles free, not communicating with the gut, 

without diverticulum, extending towards the posterior through several 

segments. 

In freshwater. 

Range: Germany (Elbe River), Russia (Volga and its tributaries, Baikal 

Lake). 



P. glandulosus Michaelsen 1905 P Volki (Michaelsen) 1915 
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Stibfam. Achaetinae 	 /280 

Cephalic pore on the tip of the cephalic lobe or absent, dorsal pores 

absent. Longitudinal muscles two-layered, consisting of round fibres 

and ribbon-like fibres, rarely single-layered. Cellular intermediate 

substance of nephridia strongly developed, anteseptal portion large. 

Esophageal or postpharyngeal peptonephridia present or rarely absent. 

Transition of esophagus to the midgut usually anteclitellial after 

sudden distension; the boundary between esophagus and midgut rarely 

(Stercutus) not well marked. Chylar cells absent. Intestinal pockets 

present or absent. Sperm sacs usually present. Atrium-like distension 

of the sperm duct absent. Accessory penial glands absent. Penial bulb 

compact with mutual layer of muscles, with or without epidermal 

curvature. Seminal vesicles without communication to the gut; 

diverticulum absent. 

Range:  Europe, India, North America, South America, South Georgia, 

Central Africa, New Zealand. 

Gen. Achaeta Vejdovskj 

..Setae  absent, setal glands usually present. Cephalic pore on the tip 

of the cephalic lobe. Dorsal pores absent. Transition of esophagus to 

midgut anteclitellial after sudden distension (always?). Origin of 

dorsal vessel anteclitellial. Blood hyaline. Bâophageal 
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peptonephridia present. Chylar cells and intestinal pockets absent. 

Longitudinal muscles two-layered, consisting of round fibres and 

ribbon-like fibres. Cellular intermediate substance of nephridia 

strongly developed. Anteseptal portion large. Copulatory glands 

absent. Sperm sacs and ovisacs absent (always?). Sperm duct spiral, 

long, penetrated by a compact penial bulb with mutual muscle layer; 

epidermal curvature and accessory penial glands absent. Seminal 

vesicles without communication to the gut and without diverticula. 

In soil, underneath the bark of trees (rare in freshwater ?). 

Range: Europe (Switzerland, Germany, Belgium, Czechoslovakia, Italy, 

Great Britain, Ireland), South America (northern Argentina, new 

collection site!), South Georgia, New Zealand (South Island). 

A. bohemiea (Vejdovske) 1879 
A. eameranoi (Cognetti) 1899 
A. eiuni Vejdovele 1877 
A. maoriea Benham 1903  

Specie. dubiso: 

A. ineiea Friend 191? 
A. tejdovalli Bretocher 1902 

Gen. Remienchytraeus 6ernosvitov 

Four bundles of setae on each segment, starting with the second segment, 

straight, only proximally bent, simple-pointed, of equal length, two in 

each bundle. Cephalic pore near the tip of the cephalic lobe. Dorsal 

pores absent. Transition of esophagus to midgut anteclitellial (in 

segment 9), sometimes with sudden distension. Unpaired postpharyngeal 

peptonephridia present. Chylar cells and intestinal pockets absent. 

Longitudinal muscles two-layered, consisting of round fibres and 
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ribbon-like fibres. Origin of dorsal vessel intraclitellial or 

postclitellial. Blood hyaline. Cardiac body absent. Nephridia with 

large anteseptal portion in which the cilial canal loops a few times, 

cellular intermediate substance strongly developed. Copulatory glands 

absent. Seminal funnel gradually tapering distally, trumpet-shaped. 

Sperm duct long and thin, confined to segment 12. Sperm sacs and 

ovisacs absent. Penial bulbs compact, with mutual muscle layer, 

opening at the epidermal curvature; accessory penial glands absent. 

Seminal vesicles without communication to the gut, extending through 

several segments. No diverticula. 

In soil or freshwater. 

Range:  South America (northern Argentina, Paraguay, Brazil), Central 

Africa (Kenya), India (Rangoon, Assam). 

H. africanus Cernosvitov 1935 

R. brasiliensis (Cognetti) 1900 

H. stephensoni (Cognetti) 1927 

Gen. Stercutus Michaelsen 

Four bundles of setae on each segment, starting with the second 

segment, S-shaped, simple-pointed. Cephalic pore absent (or small?, or 

.4c1osed?). Dorsal pores absent. Transition of esophagus to midgut 

gradual. Peptonephridia absent. Chylar cells and intestinal pockets 

absent.  Origin of dorsal vessel anteclitellial. Blood hyaline. 

Cardiac body present. Longitudinal muscles single-layered. Cellular 

intermediate  substance of nephridia strongly developed. Copulatory 
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glands absent. Seminal funnels small, funnel-shaped. Ovisacs present. 

Penial bulbs small, compact, with mutual muscle layer, without 

epidermal curvature. Sperm duct long, opening directly on the surface 

of the body. Seminal vesicles without communication to the gut and 

without diverticula. 

On the seashore, in fish dung. 

Range: Germany. 

S. niveus Michaelsen 1888 

Gen. Guaranidrilus  6ernosvitov nov. gen. 

Four bundles of setae on each segment, starting with the second segment, 

straight, of equal length, two in each bundle. Cephalic pore close to 

the tip of the cephalic lobe. Dorsal pores absent. Longitudinal 

muscles two-layered, consisting of round fibres and ribbon-like fibres, 

Transition of esophagus to midgut anteclitellial after sudden 

distension, where one pair of large intestinal pockets open. Chylar 	/282 

cells absent. Paired esophageal peptonephridia present (in segment 6). 

Origin of dorsal vessel preclitellial or intraclitellial. Blood 

hyaline. Cardiac body absent. Nephridia with large anteseptal portion 

:in which the cillai  canal loops several times; cellular intermediate 

substance strongly developed. Copulatory glands absent. Sperm sacs 

present, ovisacs absent. Seminal funnel cylindric. Spiral sperm duct, 

long and thin, confined to segment 12. Penial bulbs compact with 

mutual muscle layer, without epidermal curvature. Sperm duct opening 
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directly on the surface of the body. Seminal vesicles without 

communication to the gut. Diverticula absent. 

Terrestrial or in freshwater. 

Range:  Northern Argentina (Misiones), ?ColuMbia. 

G. glandulosus Cernosvitov in lit. 	G. rarus Cernosvitov in lit. - 

G. fridericoides Cernosvitov in lit. 	?G. coluàbianus (Michaelsen) 1913 

Gen. Aspidodrilus  Baylis 

Setae anteclitellial, two ventral bundles on each segment starting with 

the second, simple-pointed, of equal length, straight, two in each 

bundle. Anterior part of body vermiform, posterior part dorso-

ventrally flattened and much broadened, setae arranged in several (up 

to 20) transverse rows on the ventral surface of the body. Cephalic 

pore and dorsal pores absent. Longitudinal muscles of the posterior 

part of the body single-layered. Transition of the esophagus to the 

distended midgut in the centre of segment 8, the dorsal vessel 

originates at the same point. Cardiac body absent. One pair intestinal 

pockets in segment 7. Peptonephridia absent (?). Chylar cells absent. 

Cellular intermediate  substance of nephridia strongly developed, 

,anteseptal portion large. Copulatory glands absent. Seminal funnels 

cylindric. Sperm ducts thin, confined to segment 12. Penial bulbs 

compact, with mutual muscle layer, without epidermal curvature; sperm 

duct opening directly on the surface of the body. Seminal vesicles 

without communication to the gut and without diverticula. 
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Epizoic on dew worms. 

Range:  Africa (Sierra Leone). 

A.  kellalli  Baylis 1914 

Slibfam. Parergodrilidae 

Body shortened, nuMber of segments reduced. Cephalic pore and dorsal 

pores absent. Longitudinal muscles single-layered. Cellular 

intermediate  substance of nephridia strongly (?) developed. 

Peptonephridia and chylar cells absent. Rudimentary intestinal pockets 

(?) at the posterior end of the esophagus. Transition of esophagus to 

the stomach after sudden extension. Small intestine with extended 

final portion. Septa .and vascular system absent. Hermaphroditic 

gonads surrounded by a tunic which continues in two tubular gonoducts, 

each with a very large adanal gland. Seminal vesicles rudimentary, 

without communication to the gut and without diverticula. 

Range:  Austria, France. 

Gen. Parergodrilus  Reisinger 

;Body abbreviated, consisting of 11 segments of which the first is 

homologous to the three or four most anterior segments of the other 

Enchytraeidae. Cephalic pore and dorsal pores absent. One pair of 

ventral Betel bundles on anterior segments 2-9 and one pair dorsal 
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setal glands. Setae straight, simple-pointed, of equal length, two per 

bundle. Longitudinal muscles single-layered. Pharynx with a ventral, 

protrusible pharyngeal pouch. Transition of esophagus to the wide, 

sac-like stomach/gut after sudden extension; a tubular small intestine 

originates from the stomach/gut, looping, somewhat distended at the end 

and may be considered here as the terminal portion of the gut. On each 

side of the posterior end of the esophagus one or two glands (reduced 

Intestinal pockets?). Septa and vascular system absent. Peritoneal 

epithelium incomplete and only developed in the gonadal segments. Two 

pairs nephridia in segments 3 and 4; cellular intermediate substance 

strongly (?) developed. Peptonephridia and chylar cells absent. 

Genital organs at the posterior part of the body. One pair of 

hermaphroditic gonads. Eggs probably develop parthenogenetically. 

Sperm not fertile. Each gonad surrounded by a tunic which continues in 

two tubular gonoducts which open into segment 10 shortlY before the 

anus. Shortly before the opening each of the gonoducts bears a very 

large adanal gland. Subneural glands (copulatory glands) within the 

region of the genital segment. A pair of rudimentary seminal vesicles 

without communication to the gut and without diverticula open ventrally 

directly anterior to the first bundles of setae. 

Between decaying leaves and humus layers in deciduous forests. 

_Range:  Austria (Graz), France (Vosges, Alsace). 

P. heideri Reisinger 1925 
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Subfam. Fridericinae 

Cephalic pore between prostomium and peristomium. Dorsal pores 

present. Longitudinal muscles two-layered, consisting of round fibres 
- 

and ribbon-like fibres. Two forms of lymphocytes. Postpharyngeal 

petonephridia present. Transition of esophagus to the midggt 

postclitellial without sudden distension. Chylar cells present. 

Intestinal pockets absent. Cellular intermediate  substance of 

nephridia strongly developed. Sperm ducts without atrium-like 

distension, opening in the epidermal curvature. Penial bulb compact, 

with mutual muscle layer. Accessory penial glands and atrial glands 

absent. Seminal vesicles primarily communicating with the gut. 

Habits and range see below. 

Gen. Fridericia Michaelsen 

Four bundles of setae on each segment, starting with the second (in 

exceptional cases only ventral bundles are present), straight or 

proximally curved, rarely weakly curved, simple-pointed, of unequal 

length, the interior seta in the bundle is shorter than the exterior. 

Cephalic pore between prostomium and peristomium. Dorsal pores 

present. Longitudinal muscles two-layered, consisting of round fibres 

And ribbon-like fibres. Paired postpharyngeal peptonephridia present. 

Transition of esophagus to the midgut postclitellial without sudden 

distension. Chylar cells present. Intestinal pockets absent. Origin 

of dorsal vessel postclitellial, rarely intraclitellial; blood hyaline, 

/284 
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rarely greenish or red. Cardiac body absent. Néphridia with large 

• 
anteseptal portion in which the cilial canal loops repeatedly; 

cellular intermediate  substance  strongly developed. Copulatory glands 

sometimes present. Seminal funnels cylindric. Sperm sacs and ovisacs 

usually absent, rarely only weakly developed. Sperm ducts thin and 

long, confined to segment 12. Penial bulbs compact, with mutual muscle 

layer, at the epidermal curvature where the sperm ducts open. Seminal 

vesicles primarily communicating with the gut (this communication is 

secondarily interrupted only in rare instances). Diverticula absent or 

present. 

In soil, under moss and moist leaves and the bark of trees, rarely 

amphibian or in freshwater, rarely epizoic on dew worms. 

Range:  All of Europe, Siberia, Nowaja Semlja, Spitsbergen, all of 

North America, part of Central America. 

Some species are very widely distributed as a result of introduction in 

South America, Africa, New Zealand, Australia, the Rermadek Islands, 

India, the Malay Archipelago. 

Some species also endemic (?) in South and North East Africa and New 

Zealand (?). 

7.0gaus;nithI 89e 
7. •9rico7a Moore 1895 

• P. aibo Moore 1895 
P. a/pinule Bretscher 1900 • 
P. «ribs Leal 1905 	. 
T. burofi Bretscher 1904 	 t• - 

P. !Arica Cernosvitov 1936 , 
P. biglobulaics Bretécher 1903 

• P. biaelea (Leviasen) 18.44 	, • . 

F. bedlorsai Benham 1916 
P. bottons  sr.  diveri Benham 1915 
Z. bretacheei Southern 1907 

• ' P. imam° (Rosa) 1887 
becIdarcii Bretacher 1900 

• P.  eUkllath Bretacher 1900 
7. Uos (M en) 1878 (syn. P. stria/a 

 Levinson 1881) 
, 	F. eognetiii Brettscher 1004 
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F. s'et-main llrets:n.r  
P. connata var. badin: rernoevitov 1937 
F. ealifornica F.isen 1005 
r. digitale Cognetti 1901 
P. douglaseneis Wnlch 1914 
P. «stria Brotteher 1902 
F. fienta Smith & Welrli 1913 
P. floceniina Dequal 
F. fueltati Eisen 1905 
F. frutteneia Tiretscher 1900 
F. galba (Hoftmeinter) 1843 
F. gelba var. miehaeleeni Bretscher 1809 
F. garnotheen lasel 1905 
F. gigardect Dequal 1912 
F. glandifera Friend 1011 
F. glandulnen Southern 1907 
P. harrinumi Eisen 1905 
F. hagenton (Vejdeske)18 77 
F. heleeliea Prutscher 1899 
F. Aillmani Friend 1913 
P. humieola Flmtecher 1900 
F. humilia Friend 1912 
P. ilvana I1 1905 
F. irregularie Bretschor 1903 
.P. johnsoni Eisen 1903 
F. lacuotrit Bretscher 1899 
F. leyrligi (Vejdovsk-j) 1877 
F. /nbifera (Vejdovske) 1879 
F. longn Moore 1895 
P. macprepori Eisen 1905 
7. marna Friend 1899 

microcara Friend 1912 
F. monopera Cognetti 1903 
P. niprina Friand 1913 
7. oeoneeturia Welch 1914 
F. obtuses Friend 1912 

F. omeri Stephensen 1932 
1.  paroniana 1see 1  1904 
F. paracitica Cornonvitov 1928 
F. perrieri (Vnjdoralt31 ) 1877 
F. ptychaeto 13ro1arlier 1900 
F. popoliana Eisen 1905 
F. pretoriana Stephenson 1030 
F. paeudoargenica Kn5lIner 1935 
F. quadr(globtanta Brotecher 1903 
F.' ratzeli ( Eitten) 1872 
I'. tank/barbante Eigen 1905 
F. santeroine Eiaen 1905 
P. aarrlorum Cogneiti 1001 
F. vi/etetris (Leidy) 1882 
F. aima Wolch 1014 
F. stephensoni Mosrynski 1932 
F. sonorae Eisen 1905 
F. tenera Smith it Welch 1913 
F. terrettri., Breteher 1900 
F. tuara Dequal 1914 
F. uniglandula Stephennon 1931 
F. tuiei Dretscher 1899 
F. viridttla Taen1 1904 
I'. eariata Bretecher 1002 
F. valdenaia T9SPI 1905 
F. va/e/ornenei., Dequal 1914 
F. tykoyi Vejrlovslr 1903 

Species dubine et inoerti 
generis: 

F. angliea Friend 1012 
F. inornata Friend 1912 
.F. peruviana Friend 1911 
F. ulmicela Prient] 1899 

Stibfam. Henleinae 

Cephalic pore between prostomium and peristomium. Dorsal pores absent. 

Longitudinal muscles single-layered, consisting of ribbon-like fibres. 

Esophageal peptonephridia present. Transition of esophagus to the 

broad midgut anteclitellial, usual after a sudden distension. Chylar 

cells absent. Intestinal pockets present or absent. Cellular 

intermediate  substance of nephridia strongly developed. Origin of 

,dorsal vessel anteclitellial or intraclitellial. Seminal funnel 

cylindric. Sperm duct without atrium-like distension, opening in the 

epidermal curvature which is only rarely absent; then the sperm duct 

opens on the surface of the body. Penial bulb compact, with mutual 
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muscle layer. Seminal vesicles primarily communicating with the gut, 

usually dorsally through a mutual canal. 

Terrestrial, rarely in freshwater. 

Range: All of Europe, Siberia, Arctic, North and Central America. 

As a result of introduction some species are widely distributed: 

Africa, South America, Australia. 

Gen. Henleanella Friend 	 /286 

Four bundles of setae on each segment starting with the second, 

straight or only entally slightly curved, thin, of equal length or the 

interior seta in the bundle somewhat shorter than the exterior. 

Cephalic pore between prostomium and peristomium. Dorsal pores absent. 

Longitudinal muscles single-layered. Transition of esophagus to the 

midgut anteclitellial after sudden distension. Chylar cells and 

intestinal pockets absent. Origin of dorsal vessel anteclitellial, one 

segment behind the intestinal distension; blood hyaline; cardiac body 

absent. Cellular intermediate  substance of nephridia strongly 

developed. Esophageal peptonephridia present. Copulatory glands only 

rarely present. Sperm sacs and ovisacs absent. Seminal funnel 

rcylindric. Sperm duct thin and long and confined to segment 12. 

Penial bulbs compact, with mutual muscle layer on the epidermal 

curvatures where the sperm ducts open. Seminal vesicles communicating 

with the gut through a mutual canal (or separately ?) (this 



communication is only rarely secondarily interrupted). Diverticula 

absent. 

:In soil, rarely amphibian. 

Range:  All of Europe, Nowaja Semlja, the New Siberian Islands, 

Spitsbergen, Greenland, North America (Whaite Mountains). 
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IL diehard (Eisen) 1870 
, H. glanduloact (Pond)  1913 

H.  Aelectropha (Stephenson) 1022 
. H. inutitata (Friend) 1913 

H. Ware (Cernosvitov) 1929 
Ff. puteena (Vejdovske) 1877 
N. perputilla (Friend) 1911 
H. rotai (Bretacher) 1890 

E.  seharfi (Southern) 1910 
H. siolli (Bretacher) 1900 
H. subterrarteo Cernrswitev 1037 

• 	 Species dnbise: 
artnirola Friend 1912 

H. marina Friend 1 0 12 
H. minima Friend 1013 

Gen. Renlea Michaelsen 

Four bundles of setae on each segment starting with the second, 

straight, rarely weakly curved, of equal length or the interior seta in 

the bundle shorter. Cephalic pore between prostomium and peristomium. 

Dorsal pores absent. Longitudinal muscles single-layered. Transition 

of esophagus to midgut anteclitellial after sudden distension. Two 

pairs of large intestinal pockets open into the midgut at the point of 

transition. Origin of dorsal vessel anteclitellial, one segment behind 

the intestinal distension; blood hyaline; cardiac body absent. Chylar 

cells absent. Esophageal peptonephridia present. Cellular 

intermediate substance of nephridia strongly developed. Copulatory 

glands only rarely present. Sperm sacs and ovisacs absent. Seminal 

funnel cylindric. Sperm duct thin and long, confined to segment 12. 
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/287 Penial bulbs compact, with a mutual muscle layer at the epidermal 

curvature where the sperm ducts open. Seminal vesicles communicating 

with the gut through a mutual canal. Diverticula rarely present. 

In soil or amphibian. 

Range:  All of Europe, Turkestan, northern Siberia, The New Siberian 

Islands, Greenland, northwestern Canada. 

One species (H. ventriculosa) widely distributed as a result of 

introduction: New Zealand, Chile, South Patagonia, Pennsylvania. 

H. aretica Welch 191 -9 
H. diverikulata Cojka 1912 
H.  rank:nee° eernoevitev 1929 
H. eibirica (Cejka) 1910 
H. tolli blichnclann 1001 

H. ventriculoaa (ITclekem) 1854 

Species dubiae: 
H. rimpies Mir haelecn 1926 
PH. domes Brotecher 1902 

Gen. Nichaelseniella 6ernosvitov 

Four bundles of setae on each segment starting with the second, simple-

pointed, weakly curved or straight, of equal length or the interior 

seta in a bundle shorter. Cephalic pore between prostomium and 

peristomium. Dorsal pores absent. Longitudinal muscles single-

layered. Transition of esophagus to midgut anteclitellial after sudden 

distension. One pair large intestinal pockets open into the midgut at 

the point of transition. Origin of dorsal vessel between the 

intestinal poékets; blood hyaline; cardiac body absent.  Esophageal 

peptonephridia present. Chylar cells absent. Cellular intermediate 



• M. stetrarii (Stophertson) 1909 
M. urbasensis (Welch) 1914 

. 	Speciee dubiao: 

Henlea heterotrop.  ha Friond 1912 
7 rientea pusilia Friend 1913 
Healed triloba Friend 1912 

Hentea gal Uri Dretscher 1003 
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substance of nephridia strongly developed. Copulatory glands absent. 

Seminal funnels cylindric. Sperm sacs and ovisacs absent. Sperm duct 

thin and long, confined to segment 12. Penial bulbs compact, with 

mutual muscle layer at the epidermal curvatures where the sperm ducts 

open. Seminal vesicles communicating separately or through a mutual 

canal with the gut. Diverticula absent. 

In soil or amphibian. 

Range:  All of Europe, New Siberian Islands, Spitsbergen, Greenland, 

Tibet, North America (northwest Canada, U.S.A.), California, Central 

America (Guatemala). 

M. 6rue-el (Stephenson) 1922 
M. redifornica (Eisen) 1905 f. typica 
M. «di/Genius (Eisen) var. monticela (Ei-

sen) 1905 
M. thrhorni (Eisen) 1905 
M. guatemake (Eisen) 1905 " 
M. helenne Cernosvitov nom. nov. (pro 

IL ord(ornica var. Helenas Eisen 1905) 
M. 'testae' (Eisen) 1818 (syn. Henlea 

quadruples Friend 1913) 	, .. ■ .1. 	1 •. 

Gen. Repatogaster 6ejka 

Four bundles of setae on each segment starting with the second, 

straight, of equal length or the interior seta in each bundle shorter 

and sometimes thinner. Cephalic pore between prostomium and 

,peristomium. Dorsal pores absent. Longitudinal muscles single-

layered. Transition of esophagus into the distended midgut 

anteclitellial. The intestinal organ consists of branched canals 

opening with several (approximately 10-12) openings into the gut at 
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the point of transition into the midgut. Origin of dorsal vessel one 

segment (rarely twn?) behind the intestinal distension; blood hyaline; 

cardiac body absent. Esophageal peptonephridia present. Chylar cells 

absent. Cellular intermediate  substance of nephridia strongly 
«N. 

developed. Copulatory glands absent. Sperm sacs and ovisacs absent. 

Seminal funnels cylindric. Sperm ducts thin and long, confined to 

segment 12. Penial bulbs compact with mutual muscle layer at the 

epidermal curvatures where the sperm ducts.open. Seminal vesicles 

communicating with the gut. Diverticula absent. 

In soil or amphibian. 

Range: North Norway, Solowetsky Islands, Nowaja Semlja, Waygatsch 

Island, Siberia (Jenisej, Tajmyr, Irkutsk), New Siberian Islands, North 

America, (Alaska, northwestern Canada?, Illinois, Michigan). 

IL 1#:rest eejks 1910 
H. tertelltu (Eisan) 1879 
'il. othrocrus (Eisen) 1870 

moderatus (• elch) 1914 
H. tubuliferui (Welch) 1914 
/3. irkutensi4 (Burnw) 1929 

Gen. Buchholzia Michaelsen 

Four bundles of setae on each segment starting with the second, simple-

pointed, S-shaped, of different length, the shorter setae closer to the 

centre lines. Cephalic pore between prostomium and peristomium. 

,Dorsal pores absent. Longitudinal muscles single-layered. Transition 

of esophagus to midgut anteclitellial after sudden distension. 

Intestinal organ (originally paired) consisting of thin canals opening 

at the point of transition of the esophagus into the midgut. Origin of 
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dorsal vessel anteclitellial, from the tip of the intestinal organ; 

blood hyaline, cardiac body absent. Esophageal, sac-like 

peptonephridia present. Chylar cells absent. Cellular intermediate 

substance of nephridia strongly developed. Copulatory glands absent. 

Sperm sacs and ovisacs absent. Seminal funnels cylindric. Sperm ducts 

thin and long, confined to segment 12. Penial bulbs compact with 

mutual muscle layer on the epidermal curvatures where the sperm ducts 

open. Seminal vesicles (always?) communicating through a mutual canal 

with the gut. Diverticula secreted from the ampulli are absent. 

Sexual organs, except seminal vesicles, sometimes advanced 3-4 

segments. 

In soil, under leaves and bark of trees. 	 /289 

Range: Europe, North Africa (Algeria). 

- 

\' B. ofricana Cernosvitov 1933 
B. appendiculota (Buchholz) 1883 
B. fallaz Michelson 1877 
B. protarum (Bretscher) 1900  

Species incerti generis: 

B. fotala Friend 1914 ( lBryogrittu) 
73. porno Bretschor 1900 ( flIforionina) 

Gen. Bryohenlea Cernosvitov 

Four bundles of setae on each segment starting with the second, weakly 

curved, pointed. Cephalic pore between prostomium.and peristomium. 

,Dorsal pores absent. Longitudinal muscles single-layered. Transition 

of esophagus to the midgut without sudden distension. Two pairs of 

intestinal pockets with ciliate walls open into the gut in segment 8. 

(Esophageal peptonephridia present?) Origin of dorsal vessel in 
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segment 12; cardiac body present. Cellular intermediate substance of 

nephridia strongly developed; anteseptal portion consisting only of the 

funnel. Copulatory glands absent. Sperm sacs and ovisacs absent. 

,Seminal funnel cylindric. Sperm ducts 3-4 times as long as the seminal 

funnel. Penial bulbs compact, with mutual muscle layer without 

epidermal curvature. Sperm duct opening directly on the body surface. 

Seminal vesicles communicating with the esophagus through a mutual long 

canal. Diverticula absent. 

Range: Alaska. 

B udei (Eisen) 1905 

Gen. Bryodrilus  Ude 

Four bundles of setae on each segment starting with the second, weakly 

curved or S-shaped, simple-pointed, of unequal length, the shorter 

setae closer to the centre lines. Cephalic pore between prostomium and 

peristomium. Dorsal pores absent. Longitudinal muscles single-

layered. Transition of esophagus to the midgut anteclitellial, often 

after weak distension. Two pairs of esophageal peptonephridia present 

(reseMbling intestinal pockets). Chylar cells and intestinal pockets 

absent. Origin of dorsal vessel intraclitellial; blood hyaline; 

• cardiac body absent. Cellular intermediate  substance of nephridia 

strongly developed. Copulatory glands absent. Sperm sacs and ovisacs 

absent (always?). Seminal funnel cylindric. Sperm duct thin and long, 

confined to segment 12. Penial bulbs compact, with mutual muscle layer 
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on the epidermal curvatures where the sperm ducts open. Seminal 

vesicles communicating with the gut through a mutual canal. 

Diverticula absent. 

In soil, under moss and bark of trees. 

Range:  Europe (Germany, Switzerland, Czechoslovakia, Ireland), New 

Siberian Islands (Rotelny), Greenland. 

B. borealii Cejka 1912 
B. diveriieulatuc ten:Le/vitas- 1929 

Speciee ineerti 

Arehyenebytraeur tamper Men 1978 
Are/wencher-mus  geminalus neon 1878 
Bryndrilus calphureue Dretecher 1904 
Henke alba Friend 191 $  
lfenlea euriasa Friend 1912 

B. elarrsi Ude 1892 

generic Renleinaruml 
Hereto insulae Friend 1913 < 	 '-• 

firsitleo kfroi Boddard 1405 

Htniaa «brink's var. payelvteta Friend 1912 
Neocnebytrueus ftne.strwum Eisen 1878 
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Subfam. Enchytraeinae 

Cephalic pore between prostomium and peristomium. Dorsal pores absent. 

Longitudinal muscles single-layered or indistinctly two-layered with 

irregularly distributed round fibres of different size. Postpharyngeal 

peptonephridia absent or present. Transition of esophagus to midgut 

postclitellial without sudden distension. Chylar cells and intestinal 

poékets absent. Cellular intermediate  substance of nephridia strongly 

Meveloped. Origin of dorsal vessel postclitellial, rarely 

intraclitellial. Seminal funnel cylindric. Sperm duct without atrium- 

like distension. Penial bulbs compact or consisting of several 

glandular complexes. Epidermal curvatures present or absent. Seminal 

vesicles communicating or not communicating with gut. 
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Marine, in brackish, salt and freshwater, also terrestrial. 

Range:  Cosmopolitan. 

Gen. Enchytraeus  Renie 

Four bundles of setae on each segment starting with the second, or 

occasionally absent from the anterior part of the body. Setae equally 

long, straight, rarely weakly curved. Cephalic pore between prostomium 

and peristomium. Dorsal pores absent. Longitudinal muscles 

indistinctly two-layered with scattered round fibres of various size 

(or single-layered?). Transition of esophagus to midgut gradual. 

Postpharyngeal peptonephridia present. Chylar cells and intestinal 

pockets absent. Origin of dorsal vessel intraclitellial or 

postclitellial; cardiac body absent; blood hyaline. Cellular 

intermediate  substance of nephridia strongly developed. Copulatory 

glands present only in exceptional instances. Testes free or included 

in peritoneal sperm sacs. Seminal funnel cylindric. Sperm duct long, 

extending to the posterior through several segments or confined to 

segment 12. Penial bulbs consisting of several separate glandular 

complexes without mutual muscle layer and with weakly developed 

epidermal curvature, or compact and with mutual muscle layer and well 

developed curvature. Seminal vesicles communicating with the gut. 

,-.Sexual organs, except the seminal vesicles, sometimes advanced 3-4 

segments. 
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Littoral in salt water and brackish water, terrestrial or in 

freshwater. 

.Range:  All of Europe, Siberia, Nowaja Semlja, Spitsbergen, Iceland, 

Greenland, North America, South America, South Georgia, Antarctic 

Islands, Bermudas, northern and eastern Africa. 

E. cabidue nettle 1837 
E. australia Stephenson 1932 
E. nffinis Lovinsen 1884 
E. alaekne %en 1005  
E. exiehltotti Vejdovsk:e 1879 
E. eareinophifue Baylis 1915 
E . fonteinewria Michaelmen 1933 
E. gilleten.ei4 Weleh 1914 
E. hyalinua (Eisen) 1878 
E. harurruni Stephrnsen 1914 
E. iveyk.kulenei3 Ilrabs5 1934 
E. indicteg Stephenson 1912 	- 
E. kinknirli Eisen 1905 

E. knimlineld(enjk ,t) 1913 	• ." 
• E. lipinsis Stephenson 1021 

E. nwrochnertiq rie-,rantoni  I 0 1  
E. tnediterremoue Miehnelseu 1 ir2 5 
E.  par  (iu. lt&yllq  1915 
E. przettilakyi Tirabil 1934 
E. tolnilaeu., Southern 1900 
E. *ilt....tria Bretscher 1900 
E. apieulus Leuekart 1847 	1— 

Species dubise: 

E. alpestris Bretseher 1002 

Gen. Stephensoniella Cernosvitov 

Four bundles of setae on each segment starting with the second, simple-

pointed, of equal length, atraight. Cephalic pore between prostomium 

and peristomium. Dorsal pores absent. Longitudinal muscles distinctly 

two-layered, consisting of round fibres and ribbon-like fibres. 

Transition of esophagus to the midgut intraclitellial or postclitellial 

without sudden distension. Peptonephridia absent. Chylar cells and 

intestinal pockets absent. Origin of dorsal vessel intraclitellial or 

'postclitellial; cardiac body absent; blood hyaline. Anteseptal portion 

of nephridia consisting only of the funnel, cellular intermediate 

substance  strongly developed. Copulatory glands absent. Testes 

included in large peritoneal sperm sacs. Ovisacs absent. Seminal 
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funnels cylindric. Sperm ducts long, confined to segment 12. Penial 

bulbs compact, with mutual muscle layer, sperm ducts opening in the 

epidermal curvatures. Seminal vesicles communicating with the gut. 

Diverticula present or absent. 
•••• 

On seashores. 

Range: Bermudas, French Guayana, India (Barkuda Islands). 

S. barcudensis  (Stephenson) 1915 S. marina (Moore) 1902 

Gen. Pachydrilus  Claparède 

Four bundles of setae on each segment starting with the second, rarely 

absent from some of the anterior segments, S-shaped or straight, 

simple-pointed. Cephalic pore between prostomium and peristomium. 

Dorsal pores absent. Longitudinal muscles single-layered (or 

indistinctly two-layered?). Transition of esophagus to midgut 

postclitellial, rarely intraclitellial, without sudden distension. 

Peptonephridia absent. Chylar cells and intestinal pockets absent. 

Origin of dorsal vessel postclitellial, rarely intraclitellial; cardiac 

body absent; blood red, yellow or hyaline. Nephridia with strongly 

developed cellular intermediate  substance.  Copulatory glands often 

_present. Seminal funnel cylindric. Sperm duct short or long, confined 

to segment 12. Testes free or covered by a peritoneal membrane. 

Ovisacs only exceptionally present. Seminal vesicles confined to 

segment 5, or long, extending through several segments. Ampullae of 
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seminal vesicles rarely with diverticula. Communication with gut 

absent or present. Penial bulbs compact with mutual muscle layer and 

epidermal curvature where the sperm ducts open, rarely consisting of 

separate glandular complexes and without epidermal curvature. 

Usually in tidal zones, in saline and ammonium-containing locations, in 

freshwater, in boggy ground and in the soil. 

Range: All of Europe, Spitsbergen, Nowaja Semlja, Iceland, Jan Mayen, 

the Hebrides, the Faeroes, Greenland, Siberia, Turkestan, Kamschatka, 

North America, South America, South Georgia, Australia, New Zealand, 

the Australian/Antarctic Islands. 

Sùbgen. Pachydrilus Claparède 

Body of testes divided into a nuMber of elongate-pyriform parts, rarely 

only lobed or split longitudinally, even more rarely simply pyriform. 

Testes covered by a delicate, peritoneal  membrane  which forms small 

sperm sacs at the free ends of the parts or lobes. Blood (perhaps with 

a few exceptions?) red or red-yellow. Sexual organs in normal 

position. 
P. antaretirta (Stephrue  n)  191! 
P. asgialites (Stephenson) 1932 
P. annulatua (Eisen) 1905 
P. osatuurn (Stephenson) 1932 
P. americanus Udo 1898 .. 
P. benbcusi (Stephenson) 1032 
P. eolpike (Stephenson) 1932 • 	• 
P. enianensis (Drago) 1887 L 

' P. eryrnodes (Stephenson) 1922 	. • 
P. dubius (Stephenson) 1911 
P. agoni (Stephenson) 1924 • 

" P. erscAytratoider St. Loup 1885 
P. titeni eernosvitov (nom. nov. pro Ma-

rionina marie-ana Eisen 1905 non 17de 
1898 ) 

. P./as/arum Tanber 1870 	 ' 
•P. froweiseanus (Eisen) 1903 1'. typica `;"' 
P.franciscanue var. borealis (Eisen) 1905 t 
P. franciseanua var. unalarkae (Eiaen). 

1905 
P. rime (Stephenson) 1932 	 • 

P. AsIgolondieus Mehaelsen 1927 •, 
P. ituularia Ude 1890 	' 	• • .. 
P. kcontachatkonur Michaelson 1929 ••'' 

linentua ( -1. F. Mûller) 1774 
1'. !infatue ferma verrucoau• (ClaparMe) ' 

1881 	L.1 
P. 1/tarare/a (Stephenson) 1924 
P. ',tarif:me Michselsen 1888 	• 

• Ponarimps var. Robinson Miehaelsen • 
• 1905 
P. maternas 17de 1890 
P. mangeri (Michselien) 1914 	 • 
P. mar.quariensis(Benhenn) 1905 
P. merriami (Eisen) 1905 
P. merriami var. elcmgatua (Eisen) 1905 ' 
P. Ininiffilid ternosvitov 1929 	/ 
P. minutua (Millier) 1778, Fabricius 1780 
P. nerroeue (Eisnn) 1878 

- P. niger (Southern) 1909 
orttochartue Delphy 1921 

P. parme Ude 1898 
P. profugus (Eimn) 1879 ./ 

• P. pagetuntriseri (Ratio» 1800 
P. pumilitio (Stephenson) 1932 

• P. pygmaeus Michaelson 1935 
P. ritteri (Eiaen) 1905 	! 

• p. muai (Drago) 1908 / 
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P. ecoticus ()lmhirst & Stephenson) 1926 	P. tinu' is Ude 1896 
P. earitaeektrae (Eison) 1905 	 P. werthi (Miehaelson) 1905 
P. tuba (Stephenson) 1911 

Subgen. Marionina Michaelsen 

Testes without peritoneal  membrane. Body of testes compact, rarely 

only weakly lobed. Blood yellow or hyaline. Sexual organs, except 

seminal vesicles, sometimes advanced 2-4 segments. 

P. (3 .) argenteus (Michaebgen) 1889 
P. (M.)  rtIrraus (Brotscher) 1903 
P. (M.) neenneite (Michnelsen) 1889 
P. (M.) attiger (Michaelson) 1027 
P. (M.) anomatue (C'ernolvitov) 1928 
P. (M.) a laskae (Eisen) 1905 
P. (M.) antipodum (Benham) 1905 
P. 	.) eogneuii (lasel) 1905 
P. (M.)  erassue ClapatMe 1881 
P. (M.) ebuderuis Claparbdo 1861 
P. (M.) exiejuus (1Jde) 189G 
P. (M.) elgunenais eernomitov 1937 
P. (M.) fontinalis (13retachor) 1901 
P. (M.) forbssae (Smith & Welch) 1913 
P. (M.) falelandieus (lichaolsen) 1905 
P. (M.) georgianua Michaolson 1888 
P. (M.)  giandulosus Michaelson 1888 
P. (M.)  gultulagua (Brotscher) 1901 
P. (M.) itteignis (Ude) 1896 
P. (M.) incieue (Bretscher) 1905 
P. (M.) kinanqopensie eornosvitov 1937 

P. (M.) lohatus (13retscher) 1899 
P. (M.) fitteratu.‘ (liesse) 1893 
P. (M.) mec:fa/us Brotscher 1896 
P. (M.) monochaetus (Michaelsen) 1888 
P. (M.) nigeintes (Bretscher) 1900 
P. (M.) nedana (Stephenson) 1911 
P. (M.) etipariva (Bretscher) 1899 
P. (M.) rieurnr4 (Beetscher) 1900 
P. (M.) southerni Cernomitov (nom. nov. 

pro  Encherrteus lobants Southern 1900) 
P. (M.) aphagnstorum Vejdovske 1877 
P. (M.) eemifuscus Claparbdo 1861 
P. (M.) retins (Udo) 1896 
P. (M.) singea (Udo) 1896 
P. (M.) taisensis (Kowalowski) 1916 
P. (M.) volkarti (Brotscher) 1904 

Species dubine: 

P. (M.) monianus (Bretscher) 1905 
P. (M.) esiselosus (Bretscher) 1900 

Species incertisubgenoris. 
Pathydrilus apories Stephenson 1922 
Eneheasua estimiez Joseph 1880 
Bru:hg:meus eitr(nue Eisen 1005 

Enehytraeus diaren.eis Southern 1913 
lench!itraeus pugrteteis Altman 1931 
Entherustes earicola Eisen 1005 

Spoeles inoerti genorls Enchytrseinarum. 
Enehytraeus tnellakatlenaia Eisen 1905 
Enebytraeua modealus Eisen 1905 
Enchytraeuspareuluellrotecher 1902 (non 

f. ) E. part.u/us Friend 1897) 
\ Enchytraeoides uniselosus Ferrarder 1900 

1 	Henlea rtsinutg_eriend 1913 

Henlea marina Friond 1912 
ef ieltadotne pancispina Eisen 1905 -- 
Mithaelsena principissae Michaelson 1901 
Pachydrilus eliarkoviesia Czorniavsky 1920 
Paehydrilus estais Czerniavsky 1880 
Saenuris vagus Johnston 1805 
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El. stehieri Bretecher 1901 neasato;£ka Bretocher 1901 
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The systematic position of the following genus remains unclear because 

Bretscher's description is inadequate and it is presently not possible 

to ascertain the subfamily of the Enchytraeidae into which it should be 

placed. 

Gen. Hydrenchytraeus Bretscher 

Four bundles of setae on each segment, simple-pointed, S-shaped, 

curved. Dorsal pores absent. Transition of esophagus to the midgut 

gradual. Peptonephridia present. Origin of dorsal vessel 

postclitellial, blood yellow or red. Nephridia with large or small 

anteseptal portions. Seminal funnel cylindric. Ampullae of seminal 

vesicles without diverticula. 

In freshwater. 

Range:  Switzerland. 

/294 

Bpeeies ineerii generis Enohytrseidsrum: 

Are/eye/why/rams lerinteni Eisen 1878 
Enclsytraeur parvuius Friend 1897 	• 
Encketteur staniWormus Udekem 1859 
inchytraetu latartri Ciard 1894 
Enchytruensjaltrusis Cternisvsky 1808 
Itochytratrus juliformia Keesler 1864 
Encltytroeur globulatua Breterher 1900 
Lannlyricut sernsieularis Itedler 1774 
rurabrieur jordani Williams 1358 
Lentbricus putredinis Hardy 1849 
Lumbriens gracilir Leidy 1885 
L4artbricur noctilucus Evensaan 1838 
Micharisena Nurstani Michaelere 1907 

Maretteltatracur alpinua Bretacher 
Nair atbida Ce.rter 1858 
Naidium fecritepr Schmidt 1847 
Pachydrilur affin. Czernievsky 1880 
Pachydraus terror Vejdorsk$ 1877 
PachydrOtta Wort,* Czerninvsky 1880 
Pachydrgur teams Czernievsky 1880 
Parhyeaus proriruns Cremiavsky 1880 
Pachydrilus &drains Csemiansky 1880 
Soenuris Jim ircia VArril 1871 
Sorsurit altyreicobt Verril 1871 
Tubi/ex pallidur A. Duges 1837 
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The description of the following species was unfortunately not 

available; consequently, I was not able to elucidate their true 

systematic position. 
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